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FOREWORD

This Standard contains modifications and additions to ANSI/N.S0005-0v 1.0 and
ANSI/TIA/EIA-664 that are required to support advanced features for CDMA. For this
revision of this Standard, these features include: Network Directed System Selection
(NDSS), and Subscriber Confidentiality (SC) supported by Temporary Mobile Station
Identity (TMSI).

The N.S0005-0 v 1.0 recommendation upon which this Standard buildsare:

* ANSI/N.S0005-0 v 1.0 Cellular Radiotelecommunications|nter system Operations,
1997.

ix Foreword
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ASSUMPTIONS

This Standard assumes that:

MSs are identified by MobileStationldentity (MSID) as defined in N.S0005-0v 1.0
Modifications to  Support IMSI which may contain  the
MobileldentificationNumber  (MIN), or International MobileStationl dentity
(msh.

This Standard is backward compatible with TSB76 and is built upon the
functionality supported in TSB76.

This Standard is backward compatible with 1S-737 and is built upon the
functionality supported in1S-737.

The IMSI associated with an MS's TMSI should be stored at the MSC for future
paging of the MS. The MS should be paged with avalid TMSI (e.g., an invalid
TMSI is one which is erroneously assigned to multiple MSs causing
authentication to fail).

The network supports full TMSI (i.e.,, TMSI_CODE and TMSI_ZONE) referred to
asaNetworkTMS|. If the MSregisterswith a TMSI_CODE, the TMSI_ZONE is
added to create a full TMSI (i.e.,, NetworkTMSI) before it is sent across the
network.

REVISION HISTORY

Foreword

Revision Date Remarks

January 1998 Initial Publication
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N.S0010-0v 1.0

INTRODUCTION

1.1

Objective

1.2

This Standard contains modifications and additions to N.S0005-0 v 1.0 and TIA/EIA-664
that are required to support advanced featuresfor CDMA.

Scope

1.3

For this revision of this Standard, the advanced CDMA features include: Network
Directed System Selection (NDSS) and Subscriber Confidentiality (SC) supported by
TMSI.

Organization

This document is organized as per TIA/EIA-664 and N.S0005-0 v 1.0.

1 Introduction
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2.

REFERENCES
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N.S0005-0 v 1.0 Chapter 1, page 2 line 48: TIA/EIA:

[1S41-C]

[ANSI-41]

[ANSI-664]
[IMS]
[1S737]

[TSB29)

[TSB76]

TIA/EIA-IAL-C  Cellular  Radiotelecommunications  Intersystem
Operations, January 1996.

ANSI/N.S0005-0 v 1.0 Cellular Radiotelecommunications Intersystem
Operations, 1998.

ANSI/TIA/EIA-664 Cellular Features Description June 1996.
N.S0005-0 v 1.0 Modifications to Support IMSI, approved for publishing.
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[1S-95-A]
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2 1S-41.1-C “Functional Overview”
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WIRELESS FEATURES DESCRIPTIONS

This section provides Stage 1 Feature Descriptions (according to the structure in TIA/EIA-
664 ) for the Features supported by this Standard.

Network Directed System Selection (NDSS)

The Network Directed System Selection (NDSS) feature is a network capability that
provides a network based mechanism for a service provider, based on various customer
and service provider specified criteria, to automatically direct a subscriber's Mobile
Station (MS) to a desired serving system. The serving system could be any system
available to the MS, regardless of frequency band (cellular A/B or PCS bands
A/B/C/D/E/F) or technology (analog or digital).

NDSS consists of procedures that allow wireless subscribers to register upon a preferred

system while they are roaming (i.e., outside of their home system) without manual

intervention by the subscriber. NDSS allows an MS to automatically register with a
preferred serving system or to be automatically directed by their home system to a
suggested system based on bilateral agreements between the serving system and home

system. When an M S registers on a visited system, the network may direct the MS from
that system to another system. The network may provide information which controls the
status of the Enhanced Roaming Indicator in the MS. NDSS may override system
selection procedures in the MS. The subscriber should have the ability, however, to

suppress NDSS, and use the M S's system selection procedure. The status of NDSS (i.e.,

Active, Suppressed) is maintained in the home system, and may be changed upon request
by the subscriber.

Applicability to Telecommunications Services

NDSSisapplicableto all telecommunications services.

Normal Procedures With Successful Outcome

Authorization

NDSS may be made generally available for all subscribers by their service provider.

De-Authorization

NDSS may be withdrawn by the service provider.

Registration

NDSS has no registration.

De-Registration

NDSS has no de-registration.

Wireless Features Descriptions 3 Network Directed System Selection (NDSS)
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Activation

NDSS s activated upon authorization.

De-Activation

NDSS s de-activated upon de-authorization.

Invocation

NDSSisinvoked by the home system upon receipt of aregistration message.

Normal Operation With Successful Outcome

This section describes a typical sequence of procedures for a subscriber, whose home
and serving systems offer NDSS, which results in a successful outcome.

a

The MS may scan alist of preferred systems. If no preferred systems are found,
the M S registers with any available system, provided the system is not on the
MS's negative system list. A negative system list is defined as a short list of
unacceptable system identifications that is stored in the memory of an MS.
These procedures are utilized for all contexts for which registration may occur.

The serving system requests authorization from the subscriber's home system.

The home system determines whether another system is preferable to the current
serving system.

If the home system determines that another system is preferable, and the
subscriber has not suppressed NDSS, it may return information to the serving
system requesting it to redirect the MS to a different system. If the redirection
attempt is unsuccessful, the current serving system, while not preferred, is
always assumed to be acceptable.

If redirection has been requested by the home system, the NDSS capabl e serving
system shall redirect the MSto the preferred system.

The MS receives the redirection message and attempts registration with the new
system.

3.1.2 Exception Procedures or Unsuccessful Outcome

This section lists some of the more probable abnormal situations not described in Normal
Procedures With Successful Outcome.

Registration

Noneidentified.

De-Registration

Noneidentified.

Network Directed System Selection (NDSS) 4 Wireless Feature Descriptions
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Activation

N.S0010-0v 1.0

NDSS is considered activated when suppression of NDSS is turned off in the home
system. NDSS may be activated by an authorized subscriber specifying the NDSS

activation feature code as in:

De-Activation

NDSS is considered de-activated when the suppression of NDSS is turned on in the home
system. The MS then reverts to its internal system selection procedure which was used

upon initial system access.

NDSS may be de-activated by an authorized subscriber specifying the NDSS de-activation

suppression feature code asin:

Invocation

If, for some reason, the MS cannot complete service redirection (e.g., registration
rejection, invalid system identification, no system found, etc.), it re-attempts to register

with the original visited system and indicates the failure condition.

Exceptions While Roaming

Noneidentified.

Exceptions During Intersystem Hand-off

Noneidentified.

3.1.3 Alternative Procedures

Noneidentified.

3.14 Interactions With Other Services

Asynchronous Data Service (ADS)

Noneidentified.

Call Delivery (CD)

Noneidentified.

Call Forwarding—Busy (CFB)

Noneidentified.

Wireless Features Descriptions

5 Network Directed System Selection (NDSS)
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Call Forwarding—Default (CFD)

Noneidentified.

Call Forwarding—No Answer (CFNA)

Noneidentified.

Call Forwarding—Unconditional (CFU)

Noneidentified.

Call Transfer (CT)

Noneidentified.

Call Waiting (CW)

Noneidentified.

Calling Name Presentation (CNAP)

Noneidentified.

Calling Name Presentation Restriction (CNAR)

Noneidentified.

Calling Number Identification Presentation (CNIP)

Noneidentified.

Calling Number Identification Restriction (CNIR)

None identified.

Conference Calling (CC)

Noneidentified.

Data Privacy (DP)

Noneidentified.

Do Not Disturb (DND)

Noneidentified.

Emergency Services (9-1-1)

Emergency calls are not subject to NDSS.

Network Directed System Selection (NDSS) 6
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Flexible Alerting (FA)

N.S0010-0v 1.0

Noneidentified.

Group 3 Facsimile (G3 Fax)

Noneidentified.

Incoming Call Screening (ICS)

Noneidentified.

Message Waiting Notification (MWN)

Noneidentified.

Mobile Access Hunting (MAH)

Noneidentified.

Network Directed System Selection (NDSS)

Not applicable.

Non-Public Mode Service (NP)

Noneidentified.

Over-the-Air Service Provisioning (OTASP)

OTASP calls are not subject to NDSS.

Password Call Acceptance (PCA)

Noneidentified.

Preferred Language (PL)

Noneidentified.

Priority Access and Channel Assignment (PACA)

Noneidentified.

Remote Feature Control (RFC)

Noneidentified.

Selective Call Acceptance (SCA)

Wireless Features Descriptions

Noneidentified.
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Service Negotiation (SN)

Noneidentified.

Subscriber PIN Access (SPINA)

Noneidentified.

Subscriber PIN Intercept (SPINI)

Noneidentified.

Subscriber Confidentiality (SC)

Noneidentified.

Three-Way Calling (3WC)

Noneidentified.

User Group ID (UGID)

Noneidentified.

Voice Controlled Services (VCS)

Noneidentified.

Voice Message Retrieval (VMR)

Noneidentified.

Voice Privacy (VP)

Noneidentified.

Voice-based User Identification (VUI)

Noneidentified.

Network Directed System Selection (NDSS) 8 Wireless Feature Descriptions
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NETWORK SERVICE DESCRIPTIONS

This section describes services used by the wireless system and network operators.
Subscribers may or may not be directly aware of the use of services that are independent
of subscriber involvement.

Subscriber Confidentiality (SC)

Subscriber Confidentiality (SC) allows the wireless system to assign an MS a Temporary
Mobile Station Identity (TMSI) to be used in subsequent communications with the MS.
The TMSI should not have an externally visible association with the MS's permanent
identity (MIN or IMS]). SC conceals the MS's permanent identity on the air interface and
thereby protects the subscriber from fraudulent use of the MS's permanent identity.

The wireless system should periodically reassign the TMSI. This further reduces the
possibility of associating the TMSI with the subscriber’s permanent identity. The TMSI
should be reassigned in a manner that does not reveal the MS's permanent identity.

When an MS with a previously assigned TMS| roams into a new system that is SC
capable, the MS may not send its permanent identity over the air interface to the new
system. It may send its TMSI only. The new system should uniquely identify the MS
using this TMSI to obtain the MS's permanent identity and subscriber information
through intersystem transactions. On the other hand, if an MS's TM S| isre-established in
each new system, intersystem transactions will not be needed.

The wireless serving system shall provide system integrity when assigning TMSIs such
that each assigned TMSI uniquely identifies a single subscriber within that wireless
serving system. |f the wireless system is not able to support SC, the wireless system shall
alow the M S to operate with the permanent identity even though a TM S| was previously
assigned in another system.

Network Service Descriptions 9 Subscriber Confidentiality (SC)
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5. N.S0005-0 v 1.0 Chapter 1 "Functional Overview™

3

Modifications '

6

. _— 7

5.1 Definitions (N.S0005-0 v 1.0 Chapter 1, page 6) ¢

9

10

Full TMSI u

The combination of TMSI zone and TMSI code. It is a globally unique address iz
for the MS.

14

15

Full TMSI Timer 16

17

The full-TMSI timer is used to automatically deassign the assigned TMSI when 18

the MS roams into a different TMSI zone. The MS starts the full-TMSI timer 19

whenever it first accesses the system in a new TMSI zone. If the timer expires 20

before a new TMSI is assigned, the MS deletes the TMSI and registers again 2

using the IMSI. 2

23

Network ldentification (NID) z:

A number that uniquely identifies a network within awireless system. zs

28

Mobile Station Identity (MSID) 2

30

Theidentification for aMS, which may bethe MIN, or IMS]. 2

32

Negative List ®

34

A short list of unacceptable system identifications that is stored in the memory ®

of theMS. %

37

38

NetworkTMSI 39

40

Thefull TMSI transported over the N.S0005-0 v 1.0 network. The NetworkTMS is a

mapped to the subscriber's MIN or IMSI at either the Serving VLR, or the prior a2

Serving VLR, 3

44

Temporary Mobile Station Identity (TMSI) 22

An identification number assigned to an MS on a temporary basis by a serving v

system (e.g., MSC or VLR.) 8

49

50

TMSI Code 51

52

A temporarily assigned M S identification of length up to 32-bits within a TMSI 53

Zone. A TMSI with only a TMSI Code will not provide a globally unique 54

Definitions

addressfor an MS.

10 Functional Overview

55
56
57
58
59
60
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TMSI Expiration Time

The TMSI expiration time is used to automatically deassign the assigned TMSI.
It allows a TMSI to be reassigned periodically and prevents an MS from
"holding" a TMSI during extended periods of inactivity. It also helps protect
against inadvertent VLR faults which would result in duplicate TMS
assignments. The MS obtains the expiration time value in the message which
assigns the TMSI. If the expiration time has passed, the MS deletes the TMSI
and usesthe IMS] asitsidentification.

TMSI Zone

The administrative area that allows the TMSI Code to be reused. The TMSI
Code is unique only within a TM S| Zone and may be reused in a different TMSI
Zone. A TMSI consisting of both the TMSI Zone and TMSI Code, however,
provides a globally unique address of an M S.

572 Sym bols and Abbreviati ONS(N.S0005-0 v 1.0 Chapter 1, pages 14 through 22)

Functional Overview

11 Definitions
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Definitions

ADS
CNAP
DP
EIA
FAX

IMS|
ISLP
MSID
NDSS
NID
NP
OTASP
PCS

TIA
T™MS
UG
UGID
VCS
VUI

Asynchronous Data Service
Calling Name Presentation

Data Privacy

Electronic Industry Association
Facamile

Incoming Call Screening
International Mobile Station Identity
Intersystem Link Protocol

Mobile Station Identity

Network Directed System Selection
Network Identity

Non-Public Service

Over-the-Air Service Provisioning
Personal Communication Service
Subscriber Confidentiality

Service Negotiation
Telecommunications Industry Association
Temporary Mobile Station Identity
User Group

User Group ID

Voice Controlled Services
Voice-based User Identification

12

Functional Overview
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6. N.S0005-0 v 1.0 Chapter 2 "Intersystem Handoff"
Modifications

The following sections refer to N.S0005-0 v 1.0 Chapter 2.

4.2.1. Successful FacilitiesDirective2 (N.S0005-0 v 1.0 Chapter 2, page 13)

This scenario describes the successful use of the FacilitiesDirective2 operation.

Serving Target
System System
MSC MSC
FACDIR2 [RequestedServicelnfo, RequestedTargetinfo] - a
HOT
< facdir2 [GrantedServicelnfo, GrantedTargetInfo] b
< MSONCH [] c
Figure 4 Successful FacilitiesDirective2

a. The Serving MSC determines that a call should be handed off to atarget system. It
sends a FACDI R2 to the Target MSC, directing the Target MSC to initiate a
Handoff-Forward task.

Intersystem Handoff Operations 13 FacilitiesDirective2
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Code, Digital Mobile Attenuation Code, and
the channel number of the serving channel, if
TDMA.

Parameters Usage Type
RequestedServicel nfo: Set of parameters for Requested Service
Information
[CDMACadIMode] Indicates the acceptable mode of the current (0]
cal = {AMPS|NAMPS | CDMA}.
[CDMAChannel Datg] Indicates the CDMA Channel Number field, (0]
the Frame Offset field, the and-aLong Code
Mask field, Nominal Power Extension field,
Nominal Power field, and a Number Preamble
field of the serving channel, if CDMA.
[CDMA StationClass- Identifies certain characteristics of a dual-mode (0]
Mark] CDMA MS.
[CDMA StationClass- Identifies certain characteristics of a CDMA 0]
Mark2]2 MS (e.0., dua-band, dual-mode).
[TDMAChannel Datg] Indicates the Rate, Digital Verification Color (0]

If a voice channel on the designated target cell is available, the Target MSC
increases the Segment Counter in the received BillinglD parameter by one and uses
the new BillingID for the new call segment. It then returns a facdir2 to the

requesting MSC, and initiates a Handoff-Forward task.

1 For [TSB64], [IS-41-C], and [ANSI-41], CDMAStationClassMark is used.

2 For [TSB76] and later, CDMA StationClassM ark?2 is used.

FacilitiesDirective2

14 Intersystem Handoff Operations
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Parameters

Usage

Type

GrantedServicelnfo:

List]

[CDMA SearchPara-
meters]1

[CDMA CodeChannel -

[CDMA SearchWindow] 2

[ConfidentialityModes]

[TDMABurstIndicator]

Set of parameters for Granted Service
Information.

Identifies the code channelsin a Forward
CDMA Channel used for the call. Included if
target channel is CDMA.

Specifies search information (SearchWindow,
T ADD, T DROP, T COMP, T TDROP)
that a CDMA M S should use to search for
pilots. Included if target channel is CDMA.

Specifies the number of PN chipsthat a
CDMA MS should use to search for usable
multipath components of the pilotsin the
Active Set and the Candidate Set. Included if
target channel is CDMA.

Identifies the status of Signaling Message
Encryption and Voice Privacy features for the
MS actually used for call. Included if the
Terminal Typevaueis‘2 or greater.

Indicates whether or not the MS s required to
transmit shortened burst (as defined in
TDMA) after handoff. Included if aTDMA
channdl isin use.

(@]

GrantedTargetinfo:
[CDMA Channel Datg]

[Channel Datd

[TDMA Channel Datd]

[TargetCelllD]

[NAMPSChannel Daté]

Set of parameters for Target Service Information.

Indicates the CDMA Channel Number field,
the Frame Offset field, the and-a L ong Code
Mask field, Nominal Power Extension field,
Nominal Power field, and a Number Preamble
field of the target channel, if CDMA.

Indicates the SAT Color Code, Voice Mobile
Attenuation Code, and the channel number of
the target channdl, if analog.

Indicates the Digital SAT Color Code and the
narrow voice channel assignment associated
with the target analog channel, if NAMPS.

Indicates the Rate, Digital Verification Color
Code, Digital Mobile Attenuation Code, and
the channel number of the target channdl, if
TDMA.

Specifiesthe ID of the actual target cell site
selected (AMPS, NAMPS, TDMA).

1 For this Standard and later, CDM A SearchParameters is used.

2 For [TSB64], [1S-41-C], and [ANSI-41], CDMA SearchWindow is used.

Intersystem Handoff Operations
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c. After having initiated the Handoff-Forward task, if the MS is received on the
designated voice channel, the Target MSC completes the voice path between the
voice channel and the inter-M SC trunk and then sends a MSONCH to the initiator of
the Handoff-Forward task (the Serving MSC in this scenario).

45.1. Successful HandoffBack?2 (N.S0005-0 v 1.0 Chapter 2, page 20)

This scenario describes the successful use of the HandoffBack2 operation.

Serving Target
System System
MSC MSC

HANDBACK? [RequestedServicelnfo, RequestedTargetinfo] - a

HOT

< handback?2 [GrantedServicelnfo, GrantedTargetinfo] b

Figure 9 Successful HandoffBack2

a.  The Serving MSC determines that a call should be handed off to a target system to
which it is aready connected, for the call in question, via an inter-MSC trunk. It
sends a HANDBACK?2 to the Target MSC, directing the Target MSC to initiate a
Handoff-Back task.

FacilitiesDirective2 16 Intersystem Handoff Operations
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Parameters Usage Type
RequestedServicel nfo: Set of parameters for Requested Service

Information

[CDMACadIMode] Indicates the acceptable mode of the current (0]
cal = {AMPS|NAMPS | CDMA}.

[CDMAChannel Datg] Indicates the CDMA Channel Number field, (0]
the Frame Offset field, the and-aLong Code
Mask field, Nominal Power Extension field,
Nominal Power field, and a Number Preamble
field of the serving channel, if CDMA.

[CDMA StationClass- Identifies certain characteristics of a dual-mode (0]

Mark] CDMA MS.
[CDMA StationClass- Identifies certain characteristics of a CDMA 0]
Mark2]? MS (e.q., dual-band, dual-mode).

[TDMAChannel Datg] Indicates the Rate, Digital Verification Color (0]
Code, Digital Mobile Attenuation Code, and
the channel number of the serving channel, if
TDMA.

1 For [TSB64], [IS41-C], and [ANSI-41], CDMA StationClassMark is used.
2 For [TSB76] and |ater, CDMA StationClassMark? is used.
Intersystem Handoff Operations 17 HandoffBack2
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b. The Target MSC increases the Segment Counter in the received BillinglD parameter
by one. If a voice channel on the designated target cell is available, it returns a

handback?2 to the requesting MSC, and initiates a Handoff-Back task.

Parameters

Usage

Type

GrantedServicelnfo:

[CDMA CodeChannel -
List]

[CDMA SearchPara-

Set of parameters for Granted Service
Information.

Identifies the code channelsin a Forward
CDMA Channel used for the call. Included if
target channel is CDMA.

Specifies search information (SearchWindow,

meters]1

[CDMA SearchWindow]2

[ConfidentialityM odes]

[TDMABurstindicator]

T ADD. T DROP, T COMP, T_TDROP)
that a CDMA MS should use to search for
pilots. Included if target channel is CDMA.

Specifies the number of PN chipsthat a
CDMA MS should use to search for usable
multipath components of the pilotsin the
Active Set and the Candidate Set. Included if
target channel is CDMA.

Identifies the status of Signaling Message
Encryption and Voice Privacy features for the
MS actually used for call. Included if the
Terminal Typevalueis‘2 or greater.

Indicates whether or not the mobileisrequired
to transmit shortened burst (as defined in
TDMA) after handoff. Included if a TDMA
channel isin use.

IO

GrantedTargetInfo:

[CDMA Channel Datd]

[Channel Datd

[NAMPSChannel Datd]

[TDMAChannel Datq]

HandoffBack2

Set of parameters for Target Service Information.

Indicates the CDMA Channel Number field,
the Frame Offset field, the and-aLong Code
Mask field, Nominal Power Extension field,
Nominal Power field, and a Number Preamble
field of the target channel, if CDMA.

Indicatesthe SAT Color Code, Voice Mobile
Attenuation Code, and the channel number of
the target channdl, if analog.

Indicates the Digital SAT Color Code and the
narrow voice channel assignment associated
with the target analog channel, if NAMPS.

Indicates the Rate, Digital Verification Color
Code, Digital Mohile Attenuation Code, and
the channel number of the target channel, if
TDMA.

1 For this Standard and later, CDM A SearchParameters is used.

2 For [TSB64], [IS41-C], and [ANSI-41], CDMA SearchWindow is used.
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49.1. Successful HandoffToThird2

N.S0010-0v 1.0

[TargetCelllD] Specifiesthe ID of the actual target cell site (0]
selected (AMPS, NAMPS, TDMA).

(N.S0005-0 v 1.0 Chapter 2, page 34)

This scenario describes the successful use of the Handoff ToThird2 operation.

Serving Anchor
System System
MSC MSC
HANDTHIRD2 [RequestedServicelnfo, RequestedTargetinfo]
a
HTTT
< handthird2 [GrantedServicelnfo, GrantedTargetInfo] b
Figure 15 Successful HandoffToThird2
a.  The Serving MSC determines that a call should be handed off to atarget system and

that path minimization may be possible. It sendsa HANDTHI RD2 to the MSC which
had previously handed off the call to the Serving MSC (i.e., the Anchor MSC in this
scenario), requesting that a handoff with path minimization be performed.

Intersystem Handoff Operations 19 HandoffBack2
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Code, Digital Mobile Attenuation Code, and
the channel number of the serving channel, if
TDMA.

Parameters Usage Type
RequestedServicel nfo: Set of parameters for Requested Service
Information
[CDMACadIMode] Indicates the acceptable mode of the current (0]
cal = {AMPS|NAMPS | CDMA}.
[CDMAChannel Datg] Indicates the CDMA Channel Number field, (0]
the Frame Offset field, the and-aLong Code
Mask field, Nominal Power Extension field,
Nominal Power field, and a Number Preamble
field of the serving channel, if CDMA.
[CDMA StationClass- Identifies certain characteristics of a dual-mode (0]
Mark] CDMA MS.
[CDMA StationClass- Identifies certain characteristics of a CDMA 0]
Mark2]2 MS (e.0., dua-band, dual-mode).
[TDMAChannel Datg] Indicates the Rate, Digital Verification Color (0]

b. If the receiving MSC accepts the request to perform a handoff with path
minimization, and a voice channel on the target system is found available, the
receiving MSC returns the parameters of the selected voice channel to the Serving

MSCinahandt hi rd2.

HandoffToThird2

1 For [TSB64], [IS-41-C], and [ANSI-41], CDMA StationClassMark is used.

2 For [TSB76] and later, CDMA StationClassM ark?2 is used.
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Parameters

Usage

Type

GrantedServicelnfo:

List]

[CDMA SearchPara-
meters]1

[CDMA CodeChannel -

[CDMA SearchWindow]2

[ConfidentialityModes]

[TDMABurstindicator]

Set of parameters for Granted Service
Information.

Identifies the code channelsin a Forward
CDMA Channel used for the call. Included if
target channel is CDMA.

Specifies search information (SearchWindow,
T ADD, T DROP, T COMP, T TDROP)
that a CDMA MS should use to search for
pilots. Included if target channel is CDMA.

Specifies the number of PN chipsthat a
CDMA MS should use to search for usable
multipath components of the pilotsin the
Active Set and the Candidate Set. Included if
target channel is CDMA.

Identifies the status of Signaling Message
Encryption and Voice Privacy features for the
MS actually used for call. Included if the
Terminal Typevaueis‘2 or greater.

Indicates whether or not the MSis required to
transmit shortened burst (as defined in
TDMA) after handoff. Included if a TDMA
channel isin use.

lo

GrantedTargetInfo:
[CDMA Channel Datq]

[ChannelDatd

[TDMA Channel Datd

[TargetCelllD]

[NAMPSChannel Datq

Set of parameters for Target Service Information.

Indicates the CDMA Channel Number field,
the Frame Offset field, the and-a L ong Code
Mask field, Nominal Power Extension field,
Nominal Power field, and a Number Preamble
field of the target channel, if CDMA.

Indicates the SAT Color Code, VVoice Mobile
Attenuation Code, and the channel number of
the target channdl, if analog.

Indicates the Digital SAT Color Code and the
narrow voice channel assignment associated
with the target analog channel, if NAMPS.

Indicates the Rate, Digital Verification Color
Code, Digital Mobile Attenuation Code, and
the channel number of the target channdl, if
TDMA.

Specifiesthe ID of the actual target cell site
selected (AMPS, NAMPS, TDMA).

1 For this Standard and later, CDM A SearchParameters is used.

2 For [TSB64], [1S-41-C], and [ANSI-41], CDMA SearchWindow is used.

Intersystem Handoff Operations
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7. N.S0005-0 v 1.0 Chapter 3 "Automatic Roaming"

Modifications

7.1 N.S0005-0v 1.0 Chapter 3, Section 4 "Automatic Roaming
Operations” Modifications

4.4 AuthenticationRequest

(N.S0005-0 v 1.0 Chapter 3, page 21)

The AuthenticationRequest (AUTHREQ) operation is used to request authentication of
an authentication-capable M S.

The following tablelists the valid combinations of invoking and responding FEs.

Table 5 FE Combinations for AUTHREQ
INVOKING FE RESPONDING FE
Casel Serving MSC Serving VLR
Case2 Serving VLR HLR
Case3 HLR AC

Authentication may beinitiated under the following circumstances:

1

When the MS is informed that authentication is required on system accesses
and:

a. theMSattemptsinitial registration,
b. theMS attemptscall origination,

c. theMSattempts call termination, or
d. theMSissuesanin-call flash request.

When the MSisinformed that authentication is not required on system accesses
and the M S attempts an initial system access (e.g., registration, origination, page
response).

Also, the AuthenticationRequest operation may vary depending on whether SSD is
shared or not. Note that the AuthenticationRequest (AUTHREQ) operation may result in
aNetwork Directed System Selection (NDSS) procedure.

22 Automatic Roaming Operations
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44.1 Successful Authentication on Initial Access

This operation scenario describes the successful use of the AuthenticationRequest
operation to authenticate an MS which is attempting initial access. The MS is aware that
authentication is required on all system accesses. The result of the operation is to allow

access.

Serving System

MSC

VLR

HLR

-

T T
AUTHREQ [AuthReqParametersl, RAND, AUTHR,
COUNT, NDSSiInfoForward TRANSCAP]

AUTHREQ [AuthRegParametersl, RAND, AUTHR,
COUNT, NDSSiInfoForward TRANSCAP]

|
ART

authreq [AuthRegParameters2,

=

AUTHREQ [AuthRegParametersl, RAND,
AUTHR, COUNT, TRANSCAP]

AC

|
ART

|-

NewSSDInfo, NOSSD] q

authreq [AuthRegParameters2, NewSSDInfo, NOSSD]

|- e
authreq [AuthReqParameters?2]
-l | f
Figure 9 Successful Authentication on Initial Access

Automatic Roaming Operations
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a

b.

C.

AuthenticationRequest

On an initial access attempt by an authentication-capable MS, the Serving MSC

sends an AUTHREQto the Serving VLR.

Parameters Usage Type
AuthRegParametersl: Set of parametersin AUTHREQ:
VNG Served-MSMHN- R
[MSID] Served MSMSID. R
[ESN] Served MS ESN. R
[MSCID] Serving MSC MSCID. R
[PC_SSN] Serving MSC PC_SSN. Include if SS7 carriage (0]
services are used.
[SystemCapabilities] Authentication capabilities of Serving MSC.
[SystemAccessType] Type of system access = registration.
[Terminal Type] Identifies the radio frequency interface standard R
supported by the associated M S.
RAND Random number derived from MS-provided R
RANDC by Serving MSC.
AUTHR Authentication result provided by MS. R
COUNT Vaue of CallHistoryCount provided by MS. R
TRANSCAP System's transaction capability o
NDSSI nfoForward: Parametersincluded if NDSS was initiated by the
Serving MSC:
CDMANID Serving MSC CDMA NID. (0]
[Control ChannelM ode] MS mode of operation. [e]
SRCAUSE Indicates reason of M S registration or access. 0]
The VLR sends an AUTHREQto the HLR associated with the MS.
Parameters are asin Step-a, with the following modifications:
Parameters Usage Type
[PC_SSN] Serving VLR PC_SSN. Includeif SS7 carriage (0]
services are used.
[SystemCapabilities] Authentication capabilities of Serving VLR. R

The HLR forwards the AUTHREQ to the AC. Parameters are as in Step-b, except

NDSSInfoForward is not included.

24 Automatic Roaming Operations
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d. The AC determines that the MS should be allowed access. The AC sends an

aut hr eq totheHLR.

longer valid and should be discarded.

Parameters Usage Type
AuthRegParameters2: Set of parametersin authreq:
[CallHistoryCount] Event counter used for clone detection. o
Included if SSD is shared.
[RANDSSD] Random number for SSD generation. Included (0]
if aSSD update and a Unique Challenge to the
MS should beinitiated by the serving system.
[RANDU] Random number generated by AC to produce (0]
AUTHU. Included if a Unique Challenge to
the M S should be initiated by the serving
system.
[AUTHU] Expected M S response to Unique Challenge (0]
Order as caculated by AC. Included if a
Unique Challenge to the MS should be
initiated by the serving system.
[UpdateCount] Indicates that the COUNT update procedure (0]
should beinitiated by the serving system.
NewSSDInfo: New SSD information:
[Authentication- Includeif SSD included to select authentication (0]
AlgorithmVersion] algorithm other than defaullt.
[SSD] New value of VLR and AC shared secret data. (0]
May beincluded if the SystemCapabilities of
the VLR include “ CAVE execution” and AC
administration policies allow distribution of
the SSD.
NOSSD Indicates that previously provided SSD is no (0]

e. TheHLRforwardstheaut hr eq tothe Serving VLR. Parametersare asin Step-d.

f.  TheServing VLR forwardstheaut hr eq to the Serving MSC. Parameters are asin
Step-d, with the exception that the SSD, AAV and NOSSD parameters are not

included.

Automatic Roaming Operations
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4.4.A NDSS Procedure As a Result of AuthenticationRequest

This operation scenario describes the successful use of the AuthenticationRequest
operation to redirect an MS which is attempting initial access to a serving system. The
MS is aware that authentication is required on all system accesses. The result of the
operation is asystem redirection.

Serving System

MSC

VLR HLR

T T T
AUTHREQ [AuthRegParametersl, RAND, AUTHR,
COUNT, NDSSInfoForward, TRANSCAP]

ART

-

AUTHREQ [AuthRegParametersl, RAND, AUTHR,
COUNT, NDSSiInfoForward, TRANSCAP]

authreq [NDSSInfoBackward]

_— a

I B b

ART
I

authreq [NDSSInfoBackward]
- I c

Figure 4.4.A-1 NDSS Procedure as a Result of AuthenticationRequest
a-b. Sameas Section 4.4.1, Steps a-b.

C.

AuthenticationRequest

The HLR determines the M S should be redirected to a preferred system. HLR sends
an aut hr eq to the VLR with the following redirection parameters.

Parameters Usage Type
NDSSInfoBackward: Parameters included for NDSS operation.
[SRINFQ] Instructs MS whether to return to the serving (0]
system if NDSSfails.
[ROAMIND] Specifies roaming indication to the MS, (0]
RedirectRecord: Defines preferred system information:
[ANALOGRR] Defines preferred analog system (0]
information.
[CDMARR] ' Deflne§ preferred CDMA system o
information.

The Serving VLR forwards the aut hr eq to the Serving MSC. Parameters are as in

step-c.

26 Automatic Roaming Operations
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4.14 InterSystemPage

(N.S0005-0 v 1.0 Chapter 3, page 60)

The InterSystemPage (ISPAGE) operation is used by a Serving MSC to request a Border
MSC to either (a) page an MS, or (b) listen for a page response from an MS, in the border
system.

The following tablelists the valid combinations of invoking and responding FEs.
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Table 15 FE Combinations for ISPAGE
INVOKING FE RESPONDING FE
Casel Serving MSC Border MSC

One of several possibleresultsis returned:

1. Routing information in the form of a TLDN on the Border MSC.

2. Anindication that access to the identified MS is denied with reason for denial
(e.g., due to an M S busy condition, no page response, or unavailable).

3. Anerror indicating the transaction cannot be compl eted.

Automatic Roaming Operations
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4.14.1 Successful InterSystemPage: Border MSC Routing Information

Returned

This operation scenario describes the InterSystemPage operation when the response

provides routing information to the MS on the Border MSC.

Serving
System

MSC

ISPAGE [ISPagelD, PAGEIND, TERMTRIG, ALRTCODE, DMHData,
CDMAParameters, CNIdigitsASCII, CNIsubaddressinfo]

Border
System

MSC

‘ - a
| SPRT
< ‘ ispage [BILLID, EXTMYTYP, EXTMSCID, PC_SSN, TLDN] b
Figure 29 Successful InterSystemPage: Border MSC Routing Information Returned

a  The Serving MSC sends an | SPACE to the Border MSC, including an indication of
the area where the MS’s presence was last detected, an indication of whether to
page or just listen for an unsolicited page response, and other relevant parameters.

Parameters Usage Type
| SPagel D: Set of identification parametersin |SPAGE:
[BillinglD] Originating Call ID. Used for hilling and R
redirection purposes when ISPAGE resultsin
cal routing.
JRVARNES Sepved- MSMIN: R
MIN, IMSI Served MS MIN and IMSI (include all [e]
known).
[ESN] Served MS ESN.
[MSCID] Originating MSC MSCID.
[LocationAreal D] Served MS LocationAreal D for paging
purposes. Included if available.
[ExtendedSystemMy- Serving MSC vendor identification. (0]
TypeCode]
[ExtendedM SCID] Serving MSC MSCID. O
[SystemMyTypeCode] Qriginating M SC vendor identification. (0]
[MSCIN] Identifies Originating MSC. (0]
NETMSI] Served Network TM SI. Include if supported by (0]
the Border MSC.
[PC_SSN] Originating MSC PC_SSN. Includeif SS7 (0]
carriage services are used.

InterSystemPage

28
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4.15 InterSystemPage?2 (N.S0005-0 v 1.0 Chapter 3, Page 65)

The InterSystemPage2 (ISPAGE?2) operation is used by a Serving MSC that has received a
call viaaTLDN to request a Border MSC to either (@) page an MS, or (b) listen for a page
response from an MS, in the border system.

The following tablelists the valid combinations of invoking and responding FEs.

Table 16 FE Combinations for ISPAGE2
INVOKING FE RESPONDING FE
Casel Serving MSC Border MSC

One of several possibleresultsis returned:

1. Anindication that identified MS's presence is confirmed in the Border MSC.
Includeindication if authentication should be performed for MS.

2. Anindication that access to the identified MS is denied with reason for denial
(e.g., due to an M S busy condition, no page response, or unavailable).

3. Anerror indicating the transaction cannot be completed.

4.15.1 Successful InterSystemPage2: MS Presence Confirmed in Border
MSC

This operation scenario describes the InterSystemPage2 operation when the response
indicates that the MS's presence has been successfully confirmed in the Border M SC.

Serving Border
System System
MSC MSC

ISPAGE?2 [ISPage2ID, PAGEIND, ALRTCODE, MDN,
CDMAParameters, CNIdigitsASCII, CNIsubaddressinfo]

| SPRT

‘ ispage2 [AUTHR, COUNT, RAND, RANDC, SYSCAP, SYSACCTYPE] b

Figure 32 Successful InterSystemPage2: MS Presence Confirmed in Border MSC
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InterSystemPage2

The Serving MSC sends an| SPAGE2 to the Border MSC, including an indication of
the area where the MS's presence was last detected, an indication of whether to
page or just listen for an unsolicited page response, and other relevant parameters. I
the MS is a CDMA MS, appropriate parameters necessary for paging the MS are

included.
Parameters Usage Type
| SPage2I D: Set of identification parametersin |ISPAGE2:
[BillinglD] Originating Call ID. Used for billing and R
redirection purposes when |SPAGE2 results
in cal routing.
VNG Served-MSMIN: R
MIN, IMSI Served MS MIN and IMSI (include all 0]
known).
[ESN] Served MS ESN. R
[LocationAreal D] Served MS LocationAreal D for paging
purposes. Included if available.
NETMSI] Served NetworkTM SI. Include if supported by O
the Border MSC.
30 Automatic Roaming Operations
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4.A ParameterRequest (N.S0005-0 v 1.0 Chapter 3, page 86)

The ParameterRequest (PARMREQ) operation is used to obtain the required parameters
associated with MS. The following table lists the valid combinations of invoking and
responding FEs.

Table 4.A-1 FE Combinations for PARMREQ

INVOKING FE RESPONDING FE
Casel New Serving VLR Old Serving VLR
Case?2 Serving MSC Serving VLR

One of two possible resultsis returned:
1. The ParameterRequest operation is successful.

2. Notification that the ParameterRequest is unsuccessful with an appropriate
denied reason.

4A.1 Successful ParameterRequest between New Serving VLR and Old
Serving VLR

This scenario describes the successful use of the ParameterRequest operation between
New Serving VLR and Old Serving VLR.

New Oold
Serving Serving
System System

VLR VLR

PARMREQ [IDInfo, REQPARMSK]

PRT

parmreq [Parametersinfo]

<

Figure 4.A.1-1 Successful ParameterRequest between New Serving VLR and OIld Serving
VLR
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a

b.

ParameterRequest

The New Serving VLR determines that MS's IMSI (or MIN) and ESN are unknown.
According to the known 1D information (i.e., NetworkTMSI ) it sends a PARVREQ to
the Old Serving VLR to get the required parameters of IMSI and ESN.

Parameters Usage Type
REQPARMSK Mask of parameters required. R
IDInfo: | dentifies the Subscriber:
[NETMSI] Served MS NetworkTM SI. R
[MSID] Served MSMIN, or IMSI.
[MSCID] VLR's MSC address. Identifies the VLR (0]
requesting the parameter information.
[PC_SSN] Serving VLR PC_SSN. Includeif SS7 cariage (0]
services are used.
[SENDERIN] Senderl dentificationNumber. Indicates the (0]
identification number of FE sending this
message.
[SystemMyTypeCode] Vendor identification of New Serving VLR. (0]

The Old Serving VLR determines that it can provide the requested parameters and
then returnsapar nr eq including the requested MSID (e.g., IMSI or MIN) and ESN

to the New Serving VLR.

Parameters Usage Type
Parametersinfo: Indicates the required parameters. Include if
reguested in REQPARM SK:
[ESN] Served MS ESN. R
[IMSI] Served MSIMSI.
[MIN] Served MSMIN. o}
32 Automatic Roaming Operations
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4.A.2 Successful ParameterRequest between Serving MSC and Serving
VLR

This scenario describes the successful use of the ParameterRequest operation between
Serving MSC and Serving VLR.

Serving System

MSC VLR
PARMREQ [IDInfo, REQPARMSK] a
PRT
- ‘ parmreq [Parametersinfo] b

Figure 4.A.2-1 Successful ParameterRequest between Serving MSC and Serving VLR

a. The Serving MSC determines that additional parameters are required. According to
the known ID information (e.g., NetworkTM Sl) it sends a PARMREQ to the Serving
VLR to get the required parameters (e.g., IMSI and ESN).

Parameters Usage Type
REQPARMSK Mask of parameters required. R
IDInfo: | dentifies the Subscriber. At least one of the

following isrequired (IMSI, ESN, MIN, or
NetworkTMSI):

[NETMSI] Served MS Network TMSI. R
[ESN] Served MS ESN. o}
[MSID] Served MS MIN, or IMSI. o}
[PC_SSN] Serving VLR PC_SSN. Includeif SS7 carriage (0]

services are used.
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b. The Serving VLR determines that it can provide the required parameters and then
returnsapar nr eq including the requested information to the Serving MSC.

Parameters Usage Type
Parametersinfo: Indicates the required parameters. Include if R
reguested in REQPARM SK:
[IMSI] Served MSIMSI. o}
[MIN] Served MS MIN. o}
[ESN] Served MS ESN. o}
[NETMSI] Served MS NetworkTM SI. O
[LOCID] Location Area|D. (0]

4A.3 Unsuccessful ParameterRequest between New Serving VLR and
Old Serving VLR

This scenario describes an unsuccessful invocation of the ParameterRequest operation
between New Serving VLR and Old Serving VLR.

New Oold
Serving Serving
System System

VLR VLR

PARMREQ [IDInfo, REQPARMSK] a
PRT
- ‘ parmreq [ReasonList] b

Figure 4.A.3-1 Unsuccessful ParameterRequest between New Serving VLR and Old
Serving VLR

a  SameasSection4.A.1, Step-a.

If the Old Serving VLR determines that the required parameters (e.g. IMSI or ESN)
do not exist in its database, it returns a par nr eq with the ReasonList set to
'Required parameters unavailable.’

ParameterRequest 34 Automatic Roaming Operations
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4A.4 Unsuccessful ParameterRequest between Serving MSC and
Serving VLR

This scenario describes an unsuccessful invocation of the ParameterRequest operation
between Serving MSC and Serving VLR.

MSC

Serving System

PARMREQ [IDInfo, REQPARMSK]

VLR

|-l

PRT

parmreq [ReasonList]

Figure 4.A.4-1 Unsuccessful ParameterRequest between Serving MSC and Serving VLR

Same as Section 4.A.2, Step-a.

The Serving VLR determines that the required parameters do not exist in its database
and then returns a par nr eq to the Serving MSC with the appropriate value of
ReasonL.ist.

Automatic Roaming Operations 35
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4.20 QualificationDirective

(N.S0005-0 v 1.0 Chapter 3, page 89)

The QualificationDirective (QUALDIR) operation is used to update the authorization
information, profile information, or both, previously obtained for an MS.

The following tablelists the valid combinations of invoking and responding FEs.

Table 21 FE Combinations for QUALDIR
INVOKING FE RESPONDING FE
Casel HLR Serving VLR
Case 2 Serving VLR Serving MSC

One of several possible resultsis achieved:

QualficationDirective

1

The MSisre-authorized with an indication of the authorization duration (e.g., per
call, eight hours, one day).

Item 1 along with the delivery of the MS's updated calling capabilities (i.e.,
profile information) to the serving system.

An update of the MS's calling capabilitiesis delivered to the serving system.

The MSisde-authorized with reason (e.g., due to a delinguent account).

The MSisbeing redirected to a preferred system.

36
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4.20.3 Successful QualificationDirective: Update Profile Only

This operation scenario describes the QualificationDirective operation when the request is
to update the MS' s profile only.

HLR

— Serving System—l
VLR MSC

QUALDIR [MSID, ESN, MYTYP, QUALCODE, Profile, NDSSInfoBackward]

<

QT

qualdir []

e a

[
QUALDIR [MSID, ESN, MYTYP, LOCID

1
, QUALCODE, Profile, NDSSIinfoBackward]

Figure 49

- c
QT
qualdir [ ]
| d
Successful QualificationDirective: Update Profile Only
a-d. Sameas Section 4.21.2, Steps a-d.
Parameters are asin Section 4.21.2, Steps a-d, with the AUTHPER parameter omitted in
Steps a and ¢, and with the following modification and additions to both Stepsaand c:
Parameters Usage Type
MIN Served MSMIN: R
MSID Served MSMSID (last identifier used for R
registration at serving system).
QUALCODE Type of qualification = profile only. MBC
NDSSInfoBackward: Parameters included for NDSS operation:
SRINFO] Instructs M S whether to return to the serving O
system if NDSSfails.
ROAMIND Specifies roaming indication to the MS. [e]
RedirectRecord: Defines preferred system information:
ANALOGRR] Defines preferred analog system 0]
information.
(@]
Defines preferred CDMA system
CDMARR information.

Note: Steps ¢ and d are optional and are executed only if the service or call in
progress may be discontinued. It should be also noted

that _when

NDSSInfoBackward is included, the Serving MSC may use this information to

respond to the M S.

Automatic Roaming Operations

37 QualficationDirective




N.S0010-0v 1.0

4.21 QualificationRequest

(N.S0005-0 v 1.0 Chapter 3, page 97)

The QualificationRequest (QUALREQ) operation is used (a) to request validation of an
MS or (b) to request validation of an MS and obtain its profile information.

The following tablelists the valid combinations of invoking and responding FEs.

Table 22 FE Combinations for QUALREQ
INVOKING FE RESPONDING FE
Casel Serving MSC Serving VLR
Case?2 Serving VLR HLR

One of several possibleresultsis returned:

1

An indication that authorization is confirmed with an indication of the
authorization duration (e.g., per call, eight hours, one day).

Item 1 along with the MS's calling capabilities (i.e., profile information).
Only the MS's calling capabilities.

An indication that authorization is denied with reason for denia (e.g., due to an
invalid serial number).

An indication that the MS is being redirected to a preferred system.

QualficationRequest

38 Automatic Roaming Operations

© 0 N o g » W N P

S © © N o O @w N P O © N o o W N P O © © N o O ® N P O © ® N o 00 8 O NP O © ©@ N o o M w N P O



© 0w N o o b~ W NP

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37
38
39

a1
2

& R

47

49
50
51
52
53

55
56
57
58
59
60

N.S0010-0v 1.0

4.21.1 Successful QualificationRequest: Authorization Confirmed

This operation scenario describes the QualificationRequest operation when authorization

is confirmed and no profileis requested.

—— Serving System —
MSC VLR HLR

T T
QUALREQ [MSID , ESN, MSCID, MYTYP, QUALCODE,
SYSACCTYPE, TRANSCAP, NDSSInfoForward

QUALREQ [MSID , ESN, MSCID, MYTYP, QUALCODE,
SYSACCTYPE, TRANSCAP, NDSSInfoForward

QRT
qualreq [AUTHPER, HLRID,
MYTYP, NDSSInfoBackward]

qualreq [AUTHPER, HLRID, MYTYP, NDSSInfoBackward]

I a
| ] °
|- [

- | d

Figure 51 Successful QualificationRequest: Authorization Confirmed

a.  After determining that aroaming MSis now within its service area, the Serving MSC
sends a QUALREQ to its VLR; the Serving MSC may detect the MS's presence
through autonomous registration, call origination, call termination (i.e. a page

response following acall to the roamer port) or aservice order.

Parameters Usage Type
MN Served MSMIN: R
MSID Served MSMIN or IMSI . R
ESN Served MS ESN. R
MSCID Serving MSC MSCID. R
MYTYP Serving MSC vendor identification. MBC
QUALCODE Type of request = validation only. R
SYSACCTYPE Indicates the type of system access. R
TRANSCAP Indicates the serving system’ s transaction R
capability at the current time.
NDSSI nfoForward: Parametersincluded if NDSS was initiated by the
Serving MSC:
CDMANID Serving MSC CDMA NID. o
[ControlChannelM ode] MS mode of operation. [e]
SRCAUSE Indicates reason of M S registration or access. [0}
TERMTYP Identifies the radio frequency interface standard (@]
supported by the associated MS.
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QualficationRequest

If the MS had previously registered with an MSC within the domain of the VLR, the
VLR may take no further action other than to record the identity of the MSC
currently serving the MS and proceed to Step-d. If the MSis unknown to the VLR
or if the information requested by the MSC is not available at the VLR, the VLR

sends a QUALREQto the HLR associated with the M S,

Parameters are asin Step-a, with the following modifications:

Parameters

Usage

Type

MYTYP

VLR vendor identification.

MBC

The HLR determines that authorization can be granted to the MS and returns this

indication to the Serving VLR inthequal r eq.

Parameters Usage Type
AUTHPER Authorization confirmed indication with period of R
authorization.
HLRID [MSCID] HLR MSCID to key M S record against for a R
subsequent UnreliableRoamerDataDirective.
MYTYP HLR vendor identification. MBC
NDSSInfoBackward: Parameters included for NDSS operation:
SRINFO] Instructs M S whether to return to the serving (0]
system if NDSSfails,
ROAMIND Specifies roaming indication to the MS. [e]
RedirectRecord: Defines preferred system information:
ANALOGRR] Defines preferred analog system 0]
information. 0
CDMARR irli‘ifrlr::;rfferred CDMA system
TheVLR sendsaqual r eq to the Serving MSC.
Parameters are as in Step-c, with the following modification:
Parameters Usage Type
HLRID [MSCID] HLR MSCID. Includeif received in Step-c. (0]
MYTYP VLR vendor identification. MBC
40 Automatic Roaming Operations
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4.26  RegistrationNotification (N.S0005-0 v 1.0 Chapter 3, page 118)
The RegistrationNotification (REGNOT) operation is used to report the location of a newly
registered M S and, optionally, to (a) validate the MS or (b) validate the MS and obtain its
profile information. The following table lists the valid combinations of invoking and
responding FEs.

Table 27 FE Combinations for REGNOT
INVOKING FE RESPONDING FE
Casel Serving (or Bordering) Serving (or Bordering)
MSC VLR
Case2 Serving (or Bordering) HLR
VLR
One of several possibleresultsis returned:
1. An indication that authorization is confirmed with an indication of the
authorization duration (e.g., per call, eight hours, one day).
2. Item 1 aongwiththe MS'scalling capabilities (i.e., profile information).
3. Only the MS'scalling capabilities.
4. Anindication that authorization is denied with reason for denial (e.g., due to an
invaid seria number).
5. _Anindication that the MSis being redirected to a preferred system.
4.26.1 Successful RegistrationNotification: Confirmed at the VLR

This operation scenario describes the RegistrationNotification operation when confirmed
a theVLR.

| Serving System |

MSC VLR

REGNOT [IDInfo, QUALCODE, SYSACCTYPE, TERMTYPE, AVTYP,SMSADDR,

AuthError, BORDERACC, NDSSInfoForward Accessinfo, TRANSCAP]
| a
RNT
<| regnot [AUTHPER, MSID, MYTYP, Profile]
Figure 64 Successful RegistrationNotification: Confirmed at the VLR
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a  The Serving MSC determines that a roaming MS is within its service area; the
Serving MSC may detect the MS's presence through autonomous registration, call
origination, call termination (i.e., a page response following acall to the roamer port)

or aserviceorder. The Serving MSC sends a REGNOT toitsVLR.

Parameters Usage Type
IDInfo: Set of identification parametersin REGNOT:
VNG Served MSMIN.

MSID Served MS MSID. Include the identifier R
(MIN or IMSI) used by the MS to access this
system.

[ESN] Served MS ESN.
[MSCID] Serving MSC MSCID.
[PC_SSN] Serving MSC PC_SSN. Includeif SS7 carriage (0]
services are used.
[LocationAreal D] For paging served MS. Includeif available. (0]
[SystemMyTypeCode] Serving MSC vendor identification. MBC
QUALCODE Type of qualification required. R
SYSACCTYPE Type of system access. R
TRANSCAP System'’s transaction capability. R
TERMTYP Identifies the radio frequency interface standard R
supported by the associated MS.
AVTYP Indicates MSis unavailable for normal call (0]
delivery, if applicable.
SMSADDR Temporary routing address of SMS subscriber, if (0]
applicable.
AuthError: Parameters included if authentication parameters (0]
were requested by the Serving MSC but not
received from the MS:
[SystemCapabilities] Authentication capabilities of serving system.
[ReportType] Report of missing authentication parameters.
BORDERACC Indicates that system accessisin aborder cell, as (@]
determined by local procedures.

RegistrationNotification

continued on next page...
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...continued from previous page

[ReceivedSignal Quality]

[ControlChannel Data]

[SystemA ccessData]

Parameters Usage Type

NDSSInfoForward: Parametersincluded if NDSS was initiated by the
CDMANID Serving MSC CDMA NID. (0]
[Control Channel M ode] MS mode of operation. 0]
SRCAUSE Indicates reason of M S registration or access. [0)

AccessInfo: Subscriber’s access information. Included if (0]

system accessisin aborder cell. Includes:

Raw received signa strength from M Sfor use
in multiple access signal strength arbitration.

Includes. DCC and CHNO of analog access
channel for use in multiple access detection;
CMAC for usein signal strength arbitration.

Indicates the Serving MSC and cell site for use
in multiple access detection.

The Serving VLR determines that (a) the MS had previously registered with an MSC

within the domain of the VLR, (b) the MS is in the ‘active’ state3, (c) this is not a
multiple access situation, and (d) the requested information is available for the

indicated M S.

Under these conditions, the Serving VLR records the identity of the MSC currently
serving the MS and the location areaidentity (if applicable) of the MS. It then sends
ar egnot tothe Serving MSC.

[CallingFeatures-
Indicator]

[TerminationTriggers)

Parameters Usage Type
AUTHPER Authorization confirmed indication with period (0]
of authorization.
MSID Served MSMSID (for MIN and IMSI capable (0]
MS, return the "other" M S identifier than the
one used in the Invoke).
MYTYP VLR vendor identification. MBC
Profile: Subscriber’s profile information. Include if (0]

profile requested in QUALCODE:

Authorization and activity states for features.

Termination trigger points currently active for
the subscriber. Includeif applicable.

Automatic Roaming Operations

3A MS is deemed to be in the ‘active’ state if its most recent registration activity at the
Serving VLR was a successful RegistrationNotification operation.
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4.26.2 Successful RegistrationNotification: Confirmed at the HLR

This operation scenario describes the RegistrationNotification operation when confirmed
at the HLR.

—— Serving System—l

MSC

VLR HLR

REGNOT [IDInfo, QUALCODE, SYSACCTYPE, TERMTYPE, AVTYP,SMSADDR,
AuthError, BORDERACC, Accessinfo, TRANSCAP, NDSSInfoForward

REGNOT [IDInfo, QUALCODE, SYSACCTYPE, TERMTYPE, AVTYP,SMSADDR,
AuthError, BORDERACC, Accessinfo, TRANSCAP, NDSSInfoForward

- regnot [AUTHPER, MSID, MYTYP, HLRID, Profile, NDSSInfoBackward

| a

| | b

RNT RlNT
regnot [AUTHPER, MSID, MYTYP, HLRID, Profile, NDSSInfoBackward|
|- c

| | d

Figure 65 Successful RegistrationNotification: Confirmed at the HLR

Same as Section 4.27.1, Step-a.

The Serving VLR determines that either (a) the MS had previously registered with an
MSC within the domain of the VLR but the MS has been reported inactive by the
VLR, (b) the MSisnot known to the VLR, or (c) the requested information cannot be
made available for the indicated MS.

Under these conditions, the Serving VLR forwards the REGNOT to the HLR
associated with the M S.

Parameters are asin Step-a, with the following modifications:

Parameters Usage Type
IDInfo: Set of identification parametersin REGNOT:
[PC_SSN] Serving VLR PC_SSN. Includeif SS7 carriage (0]

services are used.

[MYTYP] Serving VLR vendor identification. MBC

RegistrationNotification 44 Automatic Roaming Operations
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c. The HLR determines that authorization can be granted to the MS. It returns the

reguested information to the Serving VLR inther egnot .

Parameters are as in Section 4.27.1, Step-b, with the following additions and modifications:
Parameters Usage Type
HLRID [MSCID] HLR MSCID to key MSrecord against for a R
subsequent UnreliableRoamerDataDirective.
MYTYP HLR vendor identification. MBC
NDSSInfoBackward: Parameters included for NDSS operation:
SRINFO] Instructs M S whether to return to the serving [0)
system if NDSSfails.
ROAMIND Specifies roaming indication to the MS. 0
RedirectRecord: Defines preferred system information:
ANALOGRR Defines preferred analog system [e]
information.
[CDMARR] irli‘gfrm:grr:aferred CDMA system 0

d. TheVLRforwardsther egnot tothe Serving MSC.

Parameters are asin Step-c, with the exception that the HLRID parameter is not included
and with the following modification:

Parameters

Usage

Type

MYTYP

VLR vendor identification.

MBC

Automatic Roaming Operations
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4B TMSIDirective (N.S0005-0 v 1.0 page 153)

4B.1

The TMSIDirective (TMSIDIR) operation is used to assign the MS's full TMSI within a
TMSI Zone.

The following table lists the possible combinations of invoking and responding FEs.

Table 4.B-1 FE Combinations for TMSIDIR

INVOKING FE RESPONDING FE

Casel Serving VLR Serving MSC

One of two possible resultsis returned:
1. Notification that the TM S| Directive was successful.

2. Notification that the TMSIDirective was unsuccessful with an appropriate
reason.

Successful TMSIDirective

This scenario describes the successful use of the TM S| Directive operation.

Serving System

MSC VLR

TMSIDIR [MSID, ESN, LOCID, NetworkTMSlIInfo]

TDT

‘ tmsidir [ ]

TMSIDirective

Figure 4.B.1-1 Successful TMSIDirective
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a. The Serving VLR sends a

TMSI DI R to the Serving MSC with NetworkTMSI

included.

Parameters Usage Type
ESN Served MS ESN. R
MSID Served MS MIN or IMSI. R
Network TMSlInfo: Set of NetworkTM S| parameters:

[NewNetwork TMSI] Indicates new assigned Network TM SI.

[Network TM SI- TMSI expiration time.

ExpirationTime]

[Network TMSI] Served MS NetworkTM S (0]

LOCID Location Area|D. Include if available. (0]

b. The Serving MSC returns an empty t nsi di r

the newly assigned TM Sl was accepted.

4B.2 Unsuccessful TMSIDirective

to the Serving VLR to indicate that

This scenario describes an unsuccessful invocation of the TM S| Directive operation.

Serving System
MSC VLR
< TMSIDIR [MSID, ESN, LOCID, NetworkTMSIInfo] a
TI‘DT
‘ tmsidir [MSID, ESN, ReasonList, DenyAccess] b
Figure 4.B.2-1 Unsuccessful TMSIDirectivea. Sameas Section 4.B.1, Step-a.

Automatic Roaming Operations
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TMSIDirective

The Serving MSC determines that it is unable to perform TMSIDirective operation
and returns a t msi di r to the Serving VLR which includes the ReasonList
parameter for no response from MS or the DenyA ccess parameter for unsuccessful
authentication. If MSfails authentication, MS's IMSI and ESN may also be included.

Parameters Usage Type

MSID Served MSMIN or IMSI. Includeif MSfailsto (0]
pass authentication.

ESN Served MS ESN. Include if MSfailsto pass (0]
authentication.

ReasonList Indicates the reason for TM S| assignment failure. (0]
Include if no response from MS.

DenyAccess Indication that MSisinvalid. Include if (0]
authentication is required and MSfailsto pass
authentication.

48 Automatic Roaming Operations
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7.2 N.S0005-0v 1.0 Chapter 3, Section 5 "Basic Automatic
Roaming Scenarios"” Modifications

5A NDSS at Explicit Registration - Successful Scenarios

This section illustrates some typical explicit MSinitial registration scenarios, i.e.,
. Initial Registration
. Initial Registration with Authentication

Norma N.S0005-0v 1.0 registration procedures shall be followed for subsequent
registrations after MS'sinitial registration with the preferred system.

Automatic Roaming Scenarios 49 NDSS Scenarios
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Initial Registration

This scenario describes theinitial registration and validation process as an MS roams from
one system to another, and while registering with the visited system, it isdirected by its
home service provider to a preferred roaming system.

Old New Preferred
Serving System Serving System Serving System
MSC-1 VLR-1 HLR VLR-2 MSC-2 MS VLR-3 MSC-3
register
<_g ‘ a
REGNOT [NDSSInfoForward] b
REGNOT [NDSSInfoIJorward]
-~ | c
RNT RNT
regnot [NDSSInfoBackward] d
regnot [NDSSInfoBackward
e
SerRed ‘
register
g = g
REGNOT [NDSSInfoForward]
|-t h
REGNOT [NDSSInfoForward] i
REGCAN( .
g J
REGCANC K
RCT RCT RNT RNT
regcanc |
regcanc m
regnot [NDSSInfoBackward]
| - ’
regnot [NDSSInfoBackward]
o]
@istration accepted orde B

NDSS Scenarios

Figure 5.A.1-1 Initial Registration
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The MS determines that a new serving system has been entered and a registration
isneeded. The MS registers with the new serving system (MSC-2).

The new Serving MSC (MSC-2) sends a REGNOT toitsVLR (VLR-2).

VLR-2 sends a REGNOT to the HLR associated with the MS. Note that the
RegistrationNotification response from the VLR to the MSC is contingent upon the
response received from the HLR.

If the HLR determines that another system is preferable, MSC-2 is NDSS capable,
and the subscriber has not suppressed the NDSS override of the MS's system
selection procedure, the HLR sends a r egnot message to the serving system
(VLR-2) indicating an NDSS operation request and specifying the RedirectRecord
and Return If Failed field of the ServiceRedirectioninfo parameter. The HLR may
choose not to send MS's service profilesin r egnot . The HLR may not perform
location updating since the MSC is not authorized for service.

VLR-2, upon receipt of the regnot message specifying an NDSS operation,
essentially removes all record of the MS from its memory if Return If Failed field of
the ServiceRedirectionInfo parameter is disabled. VLR-2 sends a r egnot message
to MSC-2.

The MSC-2 sends a Service Redirection message to the MS, to provide the MS
information about the preferred system (MSC-3) and the RETURN_IF _FAIL
specification.

Upon receipt of the Service Redirection message, the MS scans and finds the
specified preferred system (M SC-3) and performs registration.

The preferred Serving MSC (M SC-3) sends a REGNOT toitsVLR (VLR-3).

VLR-3 sends a REGNOT to the HLR associated with the MS. Note that the
RegistrationNotification response from the VLR to the MSC is contingent upon the
response received from the HLR.

If the MS was previously registered elsewhere, the HLR sends a REGCANC to the
previoudly visited VLR (VLR-1). That VLR, upon receipt of the cancellation
message, essentially removes all record of the MS from its memory.

VLR-1 sends a REGCANC to the previously visited MSC (MSC-1). That MSC, upon
receipt of the cancellation message, essentially removes all record of the MS from its
memory.

MSC-1sendsar egcanc toVLR-1.

VLR-1sendsar egcanc tothe HLR.

TheHLR sendsar egnhot toVLR-3.
VLR-3forwardsther egnot to MSC-3.

M SC-3 sends the Registration Accepted Order to the M S.
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5A.2 Initial Registration with Authentication

NDSS Scenarios

This scenario describes the intersystem message flow required to support authentication
when an MS initially registers in a visited system, and while being authenticated, it is
directed by its home service provider to a preferred roaming system. When the preferred
system also requires authentication, the mobile registers again with the required
authentication parameters.
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New Preferred old
Serving System Serving System Serving System
MS MSC-2 VLR-2 HLR AC VLR-3 MSC-3 VLR-1 MSC-1
omt (AUTH=1
| oMt ( )
register
AUTHREQ [NDSSInfoForward]
| |
AUTHREQ [NDSSInfoForward]
ART ART authreq [NDSSInfoBackward]
authreq [NDSSInfoBackward]
-
<SerRed_
omt (AUTH=1)
—
register -
AUTHREQ [NDSSInfoForward]
AUTHREQ [NDSSInfoForward]
| o
AUTHREQU | ART
- COUNTREQ
COUNTREQ
ART w7 | ORT >
LCRT countreq
<|
countreq
.
authre
| q
authre
uthreq -
authre
1>
- REGNQT
REGNOT
<
REGCANC -
REG(;Q_\ICI
RCT RNT = regcanc
- regcanc
regnot [NDSSInfoBackward
gnot [ aard] g,
regnot [NI?SSInfoBa kward g
registration accepted order|
= ] |

aa

ab

Automatic Roaming Scenarios

Figure 5.A.2-1 Initial Registration with Authentication
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NDSS Scenarios

m-p.

The M S determines from the Overhead Message Train (OMT) that anew serving
system has been entered and that authentication is required on all system accesses
(AUTH=1). The Random Number (RAND) to be used for authentication may also be
obtained by the MS at thistime. If itisnot, azero valueisused by theMS as
prescribed by TR-45 Authentication.

The M S executes CAVE using the SSD-A currently stored, ESN, MIN1 (or IMSI_S1)
and the RAND value to produce aregistration Authentication Result (AUTHR).

The MS registers at the new Serving MSC (MSC-2), providing its MSID, ESN,
AUTHR, CallHistoryCount (COUNT), and RANDC derived from the RAND used to
compute AUTHR.

MSC-2 verifies RANDC supplied by the MS and sends the appropriate value of
RAND in an AUTHREQto the New Serving VLR (VLR-2).

VLR-2 forwards the AUTHREQto the HL R associated with the MIN.

If the HLR determines that another system is preferable, MSC-2 is NDSS capable,
and the subscriber has not suppressed the NDSS override of the MS's system
selection procedure, the HLR sends an aut hr eq message to the serving system
(VLR-2) indicating an NDSS operation request and specifying the RedirectRecord
and Return If Failed field of the ServiceRedirectioninfo parameter.

VLR-2, upon receipt of the aut hr eq message specifying an NDSS operation,
essentially removes all record of the MS from its memory if Return If Failed field of
the ServiceRedirectioninfo parameter is disabled. VLR-2 sends an aut hr eq
message to MSC-2. If Return If Failed field of the ServiceRedirectionInfo parameter
is enabled, VLR-2 may keep the authentication data related to this MS for a certain
amount of time, in case the MS fails to find the re-directed system and registers
again with authentication parameters within this period of time.

The MSC-2 sends a Service Redirection message to the MS, to provide the MS
information about the preferred system (MSC-3) and the RETURN_IF_FAIL field
specification.

Upon receipt of the Service Redirection message, the MS scans and finds the
specified preferred system (M SC-3) and performs registration.

The M S determines from the Overhead Message Train (OMT) that anew serving
system has been entered and that authentication is required on all system accesses
(AUTH=1). The RandomVariable (RAND) to be used for authentication may also be
obtained by the MS at thistime. If itisnot, azero valueisused by theMS as
prescribed by TR-45 Authentication.

The M S executes CAVE using the SSD-A currently stored, ESN, MIN1 (or IMSI_S1)
and the RAND value to produce aregistration Authentication Result (AUTHR).

The MS registers at the preferred Serving MSC (M SC-3), providing its MSID, ESN,
AUTHR, CalHistoryCount (COUNT), and RANDC derived from the RAND used to
compute AUTHR.

MSC-3 verifies RANDC supplied by the MS and sends the appropriate value of
RAND inan AUTHREQ to the New Serving VLR (VLR-3).

VLR-3 forwards the AUTHREQto the HL R associated with the MSID.
The HLR forwards the AUTHREQto its AC.

If SSD is presently shared with another system, the AC shall perform validation of
the MS as described in Section 5.4.8 (Authentication with sharing of SSD) of
Chapter 3, N.S0005-0 v 1.0 and go on to Step-g. below.
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Otherwise, the AC verifies the MSID and ESN reported by the MS. The AC then
executes CAVE using the SSD-A currently stored, ESN, MIN1 (or IMSI_S1) and the
RAND value to produce aregistration Authentication Result (AUTHR).

The AC verifiesthat the AUTHR received from the MS matches its CAVE results.

The AC then verifies that the COUNT received from the MS is consistent with the
value currently stored at the AC.

The AC sends an aut hr eq to the HLR. The aut hr eq may include SSD and
directives to issue a Unique Challenge, to update the MS SSD or to update the M S
COUNT according to AC/HLR local administrative practices. These update
procedures are described in Sections 5.4.6, 5.4.7, and 5.4.9 of Chapter 3, TIA/EIA-
41-D. Alternatively, theaut hr eq may include DenyA ccess.

The HLR forwardstheaut hr eq to VLR-3.

VLR-3 forwardstheaut hr eq to the MSC-3.

Following successful authentication of the MS, MSC-3 sends a REGNOT to VLR-3.
VLR-3 forwards the REGNOT to the HLR.

If the MS was previously registered in another system, the HLR sends a REGCANC
tothe Old Serving VLR (VLR-1).

VLR-1 forwards the REGCANC to the Old Serving MSC (MSC-1).
MSC-1returnsar egcanc toVLR-1.
VLR-1returnsar egcanc totheHLR.

The HLR records the new location of the MS in its local memory and responds to
the REGNOT with ar egnot that includes the information requested by VLR-3.

VLR-3 forwardsther egnot to MSC-3.
M SC-3 sends the Registration Accepted Order to the M S.
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5.B NDSS at Call Origination - Successful Scenarios

This section illustrates some typical implicit MS registration scenarios at call origination
which occurs prior to any registration process, i.e.,

. Call Origination without Authentication
. Cadll Origination with Authentication
. Call Origination without Profile

It is also understood that the following scenarios may also apply to the other implicit
registration case (i.e., page response message) with appropriate modifications.
Furthermore, subsequent call originations shall follow normal N.S0005-0 v 1.0 call origination
procedures.

5.B.1 Call Origination without Authentication

NDSS Scenarios

This scenario describes the case when the mobile originates in a visited system without
prior registration with the system, and while accessing the visited system, it is directed by
its home service provider to a preferred roaming system. Furthermore, in this case both the
visited system and the preferred system do not require authentication.
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Old New Preferred
Serving System Serving System Serving System
MSC-1 VLR-] HLR VLR-2 MSC-2 MS VLR-3 MSC-3
T
call origination a
1
REGNOT [NDSSInfoForward] b
REGNOT [NDSSInfoForward]
| v ANT C
regnot [NDSSInfo- RNT
Backward] — | d
regnot [NDSSInfoBackward] o
—L>
SerRed f
—>
call origination g
REGNOT [NDSSInfoForward] )
— T
REGNOT [NDSSInfoForward] .
|- R\\IT i
REGCANC FLT j
REGCANC ‘ "
B SR
regcanc R,CT RED |
regcanc m
regnot [NDSSInfoBackward] - n
regnot [NDSSInfoBackward] o
extend the call p
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Figure 5.B.1-1 Call Origination without Authentication

The MS scans and finds a new serving system and sends an Origination message
to the New Serving MSC (MSC-2).

The New Serving MSC (MSC-2) sendsa REGNOT toitsVLR (VLR-2).

VLR-2 sends a REGNOT to the HLR associated with the MS. Note that the
RegistrationNotification response from the VLR to the MSC is contingent upon the
response received from the HLR.

If the HLR determines that another system is preferable, MSC-2 is NDSS capable,
and the subscriber has not suppressed the NDSS override of the MS's system
selection procedure, the HLR sends a r egnot message to the serving system
(VLR-2) indicating an NDSS operation request and specifying the RedirectRecord
and Return If Failed field of the ServiceRedirectioninfo parameter. The HLR may
choose not to send MS service profiles in r egnot . The HLR may not perform
location updating since the MSC is not authorized for service.

VLR-2, upon receipt of the regnot message specifying an NDSS operation,
essentially removes al record of the MS from its memory if Return If Failed field of
the ServiceRedirectionlnfo parameter is disabled. VLR-2 sendsr egnot message to
MSC-2.

NDSS Scenarios
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NDSS Scenarios

The MSC-2 sends a Service Redirection message to the MS, to provide the MS
information about the preferred system (MSC-3) and the RETURN_IF_FAIL field
specification.

Alternatively, if Return If Failed field of the ServiceRedirectioninfo parameter is
enabled, MSC-2 may choose to extend the call instead of redirecting the MS, and
thus skip the following steps.

Upon receipt of the Service Redirection message, the MS scans and finds the
specified preferred system (MSC-3) and automatically sends an Origination
message to the New Serving MSC (MSC-3).

The preferred Serving MSC (M SC-3) sends a REGNOT toitsVLR (VLR-3).

VLR-3 sends a REGNOT to the HLR associated with the MS. Note that the
RegistrationNotification response from the VLR to the MSC is contingent upon the
response received from the HLR.

If the MS was previously registered elsewhere, the HLR sends a REGCANC to the
previoudly visited VLR (VLR-1). That VLR, upon receipt of the cancellation
message, essentially removes all record of the MS from its memory.

VLR-1 sends a REGCANC to the previously visited MSC (MSC-1). That MSC, upon
receipt of the cancellation message, essentially removes all record of the MS from its
memory.

MSC-1sendsar egcanc toVLR-1.

VLR-1sendsar egcanc totheHLR.

TheHLR sendsar egnot toVLR-3.

VLR-3forwardsther egnot to MSC-3.

The Serving MSC (M SC-3) then continues with call origination.
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5B.2 Call Origination with Authentication
This scenario describes the intersystem message flow required to support authentication
when the initial access in the visited system is a call origination, and when the mobile is
being directed to a preferred roaming system by the visited system.
New Preferred ol
Serving System Serving System Serving System
MS MSC-2 VLR-2 HLR AC VLR-3 MSC-3 VLR-1 MSC-1
omt (AUTH=1)
- a
call origination b
AUTHREQ [NDSSInfoForward] c
JRT AUTHREQ [NDSSInfoForward] d
Niiauthreq [NDSSInfoBackward] e
authreq [NDSSInt‘oBackwarc] f
SerRed h g
omt (AUTH=1) h
call origination . i
AUTHREQ [NDSSInfoForward] i
AUTHREQ [NDSSInfoForward] K
AUTHREQ ART ART |
ART COUNTREQ m
| COUNTREQ _ .
. (?RT CRT countreq o
countre
L p
authre
|q q
authreq
authreq s
REGNOT t
REGNOT u
REGCANC v
| REGCANC
——— w
RCT RNT RNT RCT regcanc «
regcanc
regnot [NDSSInfoBackward] 7
T Ll
regnot [NDSSInfoBackward]
— aa
extend the call | ab

Figure 5.B.2-1 Call Origination with Authentication
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NDSS Scenarios

The M S determines from the Overhead Message Train (OMT) that a new serving
system has been entered and that authentication is required on all system accesses
(AUTH=1). The RandomVariable (RAND) to be used for authentication may also be
obtained by the MS at thistime. If itisnot, azero valueisused by theMSas
prescribed by TR-45 Authentication.

The M S executes CAVE using the SSD-A currently stored, ESN, MIN1 (or IMSI_S1)
and the RAND value to produce aregistration Authentication Result (AUTHR).

The MS sends an Origination message to the New Serving MSC (MSC-2),
providing the dialed digits, its MSID, ESN, Authentication Result (AUTHR),
CallHistoryCount (COUNT) and the RANDC from the RAND used to compute
AUTHR.

MSC-2 verifies RANDC supplied by the MS and sends the appropriate value of
RAND in an AUTHREQto the New Serving VLR (VLR-2).

VLR-2 forwards the AUTHREQto the HL R associated with the MSID.

If the HLR determines that another system is preferable, MSC-2 is NDSS capable,
and the subscriber has not suppressed the NDSS override of the MS's system
selection procedure, the HLR sends an aut hr eq message to the serving system
(VLR-2) indicating an NDSS operation request and specifying the RedirectRecord
and Return If Failed field of the ServiceRedirectionlnfo parameter.

VLR-2, upon receipt of the aut hr eq message specifying an NDSS operation,
essentially removes al record of the MS from its memory if Return If Failed field of
the ServiceRedirectioninfo parameter is disabled. VLR-2 sends an aut hreq
message to MSC-2. If Return If Failed field of the ServiceRedirectioninfo parameter
is enabled, VLR-2 may keep the authentication data related to this MS for a certain
amount of time, in case the MS fails to find the re-directed system and registers
again with authentication parameters within this period of time.

The MSC-2 sends a Service Redirection message to the MS, to provide the MS
information about the preferred system (MSC-3) and the Return If Failed field
specification.

Alternatively, if Return If Failed field of the ServiceRedirectioninfo parameter is
enabled, MSC-2 may choose to extend the call instead of redirecting the MS, and
thus skip the following steps.

Upon receipt of the Service Redirection message, the MS scans and finds the
specified preferred system (M SC-3) and performs registration.

The M S determines from the Overhead Message Train (OMT) that a new serving
system has been entered and that authentication is required on all system accesses
(AUTH=1). The RandomVariable (RAND) to be used for authentication may also be
obtained by the MS at thistime. If itisnot, azero valueisused by theMSas
prescribed by TR-45 Authentication.

The M S executes CAVE using the SSD-A currently stored, ESN, MIN1 (or IMSI_S1)
and the RAND value to produce aregistration Authentication Result (AUTHR).

The MS sends an Origination message to the New Serving MSC (MSC-3),
providing the dialed digits, its MSID, ESN, Authentication Result (AUTHR),
CallHistoryCount (COUNT) and the RANDC from the RAND used to compute
AUTHR.

MSC-3 verifies RANDC supplied by the MS and sends the appropriate value of
RAND inan AUTHREQ to the New Serving VLR (VLR-3).
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VLR-3 forwards the AUTHREQto the HL R associated with the MSID.
The HLR forwards the AUTHREQto its AC.

If SSD is presently shared with another system, the AC shall perform validation of
the MS as described in Section 5.4.8 (Authentication with sharing of SSD) of
Chapter 3, N.S0005-0 v 1.0 and go on to Step-q. below.

Otherwise, the AC verifies the MSID and ESN reported by the MS. The AC then
executes CAVE using the SSD-A currently stored, ESN, MIN1 (or IMSI_S1) and the
RAND value to produce aregistration Authentication Result (AUTHR).

The AC verifiesthat the AUTHR received from the MS matches its CAVE results.

The AC then verifies that the COUNT received from the MS is consistent with the
value currently stored at the AC.

The AC sends an aut hr eq to the HLR. The aut hr eq may include SSD and
directives to issue a Unique Challenge, to update the MS SSD or to update the MS
COUNT according to AC/HLR local administrative practices. These update
procedures are described in Sections 5.4.6, 5.4.7, and 5.4.9 of Chapter 3, TIA/EIA-
41-D. Alternatively, theaut hr eq may include DenyA ccess.

TheHLR forwardstheaut hr eq to VLR-3.

VLR-3 forwardsthe aut hr eq to the MSC-3.

Following successful authentication of the MS, MSC-3 sends a REGNOT to VLR-3.
VLR-3 forwards the REGNOT to the HLR.

If the MS was previously registered in another system, the HLR sends a REGCANC
tothe Old Serving VLR (VLR-1).

VLR-1 forwards the REGCANC to the Old Serving MSC (MSC-1).
MSC-1returnsar egcanc toVLR-1.
VLR-1returnsar egcanc tothe HLR.

The HLR records the new location of the MS in its local memory and responds to
the REGNOT with ar egnot that includes the information requested by VLR-3.

VLR-3 forwardsther egnot to MSC-3.
The Serving MSC (M SC-3) then continues with call origination.
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5.B.3 NDSS Call Origination without Profile

This scenario describes the case when call origination is attempted by a registered MS
without the profile being present in the Serving MSC. The request for the profile resultsin
aserviceredirection fromthe HLR.

Serving System

MS MSC VLR HLR
call origination
| a
QUALREQ [NDSSInfoForward]

o~ b

QUALREQ [NDSSInfoForward]
c

RT xT
qualreq [NDSSInfoBackward]
d
1

qualreq [NDSSInfoBackward] R
< SerRed f

NDSS Scenarios

Figure 5.B.3-1 NDSS Call Origination without Profile

The Serving MSC receives acall origination from the served MS.

If the service profile of the MSis unknown to the MSC, it sends a QUALREQ to the
VLR

If the service profile of the MSis unknown to the VLR, it sends a QUALREQ to the
HLR associated with the M S.

If the HLR determines that another system is preferable, the MSC is NDSS capable,
and the subscriber has not suppressed the NDSS override of the MS's system
selection procedure, the HLR sends a qual r eq message to the Serving VLR
indicating an NDSS operation request and specifying the RedirectRecord and
Return If Failed field of the ServiceRedirectioninfo parameter. The HLR may
choose not to send MS service profile information. The HLR may not perform
location updating since the MSC is not authorized for service.

The VLR sendsaqual r eq to the Serving MSC, including the MS' s service profile
information if it isavailable.

The MSC sends a Service Redirection message to the MS, to provide the MS
information about the preferred system and the Return If Failed field specification.
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NDSS Feature Suppression

N.S0010-0v 1.0

This scenario describes the case when the user requests a suppression of the NDSS

feature.
Serving System
HLR VLR MSC MS
[ . I
NDSS Suppression feature code a
FEATREQ
| |
FRIRT featreq
feature confirmation

QUALDIR [NDSSInfoBackward]

QDIT qualdir

QUALDIR [NDSSInfoBackward]

QT qualdir

-

SerRed
—>

Figure 5.B.4-1 NDSS Feature Suppression

Norma FeatureRequest operation (FEATREQ), see Chapter 3, Section 4.9, TIA/EIA-
41-D) applies when the user requests a suppression of the NDSS feature.

The HLR sends a QUALDI R to the Serving VLR indicating the suppression of

NDSS.

The Serving VLR sends an empty qual di r totheHLR.

The Serving VLR forwards the QUALDI R message to the Serving MSC.

The Serving MSC sends an empty qual di r tothe Serving VLR.

The Serving MSC sends a Service Redirection message to the MS, indicating the
suppression of NDSS. The MS may perform initialization in accordance with its
custom system selection procedure.

Automatic Roaming Scenarios
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5.B.5 NDSS Feature Activation
This scenario describes the case when the user requests an Activation of the NDSS
Feature Suppression requested earlier by the user.
Preferred
Serving System Serving System
HLR VLR-1 MSC-1 MS VLR-2 MSC-2|
[
NDSS activation feature code
FEATREQ
|- |
FRIRT featreq
feature confirmation
r——
QUALDIR [NDSSInfoBackward]
QT qualdir
<_|—
QUALDIR [NDSSInfoBackward]
QT qualdir
SerRed
—>
register
e
REGNOT [NDSSInfoForward
|-
REGNOT [NDSSInfoForward]
g
REGCANC
_—’
REGCANC RNT
RCT RCT regcanc RNT
regcanc
-
regnot [NDSSInfoBackward]
| |
relgnot [NDSSInfoBackward]
3

registration accepted order
1

-

a-d. Norma FeatureRequest operation (FEATREQ, see Chapter 3, Section 4.9, TIA/EIA-
41-D ) applies when the user requests an activation of the NDSS feature.

NDSS Scenarios

Figure 5.B.5-1 NDSS Feature Activation
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If the HLR determines that another system is preferable and MSC-1 is NDSS
capable, the HLR sends a QUALDI R message to the serving system (VLR-1)
indicating an NDSS operation request, and specifying the RedirectRecord and
Return If Failed field of the ServiceRedirectioninfo parameter. The HLR may choose
not to send M S service profilesin QUALDI R.

The VLR-1 sends an empty qual di r tothe HLR.
TheVLR-1 sendsa QUALDI R message to the MSC-1.
The MSC-1 sends an empty qual di r totheVLR-1.

Once the NDSS feature is activated the MS shall be redirected following a
subsequent registration. Redirection based on NDSS shall not impact calls in
progress.

The MSC-1 sends a Service Redirection message to the MS, to provide the MS
information about the preferred system (MSC-2) and the Return If Failed field
specification.

Upon receipt of the Service Redirection message, the MS scans and finds the
specified preferred system (M SC-2) and performs registration.

The preferred Serving MSC (M SC-2) sendsa REGNOT toitsVLR (VLR-2).

VLR-2 sends a REGNOT to the HLR associated with the MS. Note that the
RegistrationNotification response from the VLR to the MSC is contingent upon the
response received from the HLR.

Since the MS was previously registered elsewhere, the HLR sends a REGCANC to
the previous Serving VLR (VLR-1). That VLR, upon receipt of the cancellation
message, essentially removes all record of the MS from its memory.

VLR-1 sends a REGCANC to the previous Serving MSC (MSC-1). That MSC, upon
receipt of the cancellation message, essentially removes all record of the MS from its
memory.

MSC-1sendsar egcanc toVLR-1.
VLR-1sendsar egcanc tothe HLR.
TheHLR sendsar egnhot toVLR-2.

VLR-2sendsar egnot to MSC-2.
M SC-2 sends the Registration Accepted Order to the M S.
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5.C NDSS - Failure Operations

5.C1 No

In this section, NDSS failure cases are discussed.

Preferred System Found

When the M S cannot find the new system to which it was directed, the MS should check
the RETURN_IF_FAIL bit in the Service Redirection message. If the bit is enabled, the
MS should attempt registration with the original serving system, and indicate this
condition. If the bit is disabled, the MS may try to find another system, other than the
originating system.

5.C.2 Registration Rejection from the Directed System

When the MS receives a registration rejection from the new system to which it was
directed, the MS should check the RETURN_IF_FAILED bit in the Service Redirection
message. If the bit is enabled, the MS should attempt registration with the original serving
system, and indicate this condition. If the bit is disabled, the MS may try to find another
system, other than the originating system.

5.C.3 Directed System with a Wrong SID/NID

NDSS Scenarios

When the M S finds, upon service redirection, a system whose SID or NID does not
match the SID or NID in the Service Redirection message, the MS should check the
RETURN_IF_FAIL bit in the Service Redirection message. If the hit is enabled, the MS
should attempt registration with the original serving system, and indicate this condition. If
the bit is disabled, the MS may try to find another system, other than the originating
system.

66 Automatic Roaming Scenarios

© O N O O A W N P

S © © N o O W N P O © N o O W N P O O ® N o O W N P O © © N o 0 8 W N P O © © N O o M W N P O



© 0 N o 0 b~ W NP

@ a a g a o g g o a » F N wWow W W W WoWw W WNN NN NNNRNDNDNERE R B B BB R R R

N.S0010-0v 1.0

5.D TMSI Registration (N.S0005-0 v 1.0 Chapter 3, Page 171)
This section illustrates examples of typical explicit MSinitial registration scenarios, as:
. Initial Registration.
. Initial Registration with Authentication.
5.D.1 Normal Registration with TMSI_CODE
old New
Serving System Serving System
MSC-1 VLR-1 HLR VLR-2 MSC-2 MS
Registration [ID=TMSI_CODE]
e a
¢ PARMREQ [NetworkTMSI] b
parmreq [MSID, ESI\.’JDRTl c
REGNOT [MSID, ESN
- [ ] d
REGNOT [MSID, ESN]
e
RNT RNT
regnot ) ‘
regnot
L g
Registration Accepted Order

> h

Figure 5.D.1-1 Normal Registration with TMSI_CODE

a.  Whenthe MSdeterminesthat the TMSI_ZONE broadcast by the BS is equal to the
TMSI_ZONE stored in M S, the M S then sends Registration message to the Serving
MSC (MSC-2), providing its TMSI_CODE only.

b. MSC-2 determines that additional parameters are required. According to the known
ID information (e.g., TMSI_CODE) it sends a PARMREQ to the Serving VLR (VLR-2)
to get the required parameters (e.g., IMSI or MIN and ESN).

Cc. VLR-2 determines that it can provide the required parameters and then returns a
par nr eq containing the requested information to the MSC-2.

d. Then MSC-2 sends a REGNOT to VLR-2.

e. Inthis case the NetworkTMSI is known to VLR-2. If the information requested by
MSC-2 is not available a VLR-2, VLR-2 then sends a REGNOT to the HLR
associated with the M S.

f. TheHLRsendsar egnot toVLR-2.
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g.
h.

VLR-2sendsar egnot to MSC-2.
M SC-2 sends a Registration Accept Order to the MS.

5.D.2 Normal Registration with Full TMSI
Oold New
Serving System Serving System
MSC-1 VLR-1 HLR VLR-2 MSC-2 MS
|
Registration [ID=full TMSI]
R — a
PARMREQ [NetworkTMSI] b
PARMREQ [NetworkTMSI] .
' |
PRT PRT
MSID, ESN
. parmreq [l | - S d
parmreq [MSID, ESN] e
f———————————
REGNOT [MSID, ESN] .
| <@ REGNOT [VISID, ESN] g
REGCANC [MSID, ESN
-< | ] A
REGCANC [MSID, ESN] i
-
I

regcanCRCT » RCT RNT RNT j
regcanc Ll K
regnot ! |

regnot
9 - m
Registration Accepted Order N

%

TMSI Scenarios

Figure 5.D.2-1 Normal Registration with Full TMSI

When the M'S determines that the TMSI_ZONE broadcast by the BS is not equal to
the TMSI_ZONE whichisstored in MS, the M S then sends Regi stration message to
the Serving MSC (MSC-2), providing itsfull TMSI.

M SC-2 determines that additional parameters are required. According to the known
ID information (e.g., NetworkTM Sl) it sends a PARMREQto the Serving VLR (VLR-2)
to get the required parameters (e.g., IMSI and ESN).

In this scenario the NetworkTM S| is unknown to VLR-2, therefore, VLR-2 then sends
a PARVREQ to the Old Serving VLR (i.e,, VLR-1, which previously assigned the
NetworkTMSI) according to TMSI_ZONE field of the NetworkTM S| parameter.

VLR-1sendsa parnreq toVLR-2, including the MSsMSID (eg., IMSI) and
ESN.

VLR-2 sendsapar nr eq to MSC-2.
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f.  MSC-2 sendsaREGNOT to VLR-2.
g. VLR-2sendsaREGNOT tothe HLR associated with the MS.

h.  HLR sendsaREGCANC to the previously visited VLR (VLR-1). VLR-1, upon receipt
of the cancellation message, essentially removes all record of the MS from its
memory.

i. VLR-1sendsa REGCANC to the previously visited MSC (MSC-1). MSC-1, upon
receipt of the cancellation message, essentially removes all record of the MS from
its memory.

j-  MSC-lsendsar egcanc toVLR-1.

k. VLR-lsendsaregcanc totheHLR.

.  TheHLRsendsar egnhot toVLR-2.

m.  VLR-2sendsar egnot to MSC-2.

n. MSC-2 sends aRegistration Accept Order to the MS.
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5.D.3 Normal Registration with Full TMSI (Unavailable at VLR)

This scenario describes a normal registration with the full TMSI which is inaccessible or
unsuccessful at the prior Serving VLR.

Old New
Serving System Serving System
MSC-1 VLR-1 HLR VLR-2 MSC-2 MS
[ I
Registration [ID=full TMSI]
PARMREQ [NetworkTMSI] b
g
PARMREQ [NetworkTMSI
- QI ] .
P'ST parmreq [Return Error]r‘ PTT - d

parmreq [Return Error]

Status Request [ID=full TMSI] ¢

—b>

Status Response [ID=IMSI, ESN]
.

g
REGNOT [MSID, ESN]
et h
REGNOT [MSID, ESN] i
—————
< REGCANC [MSID, ESN] j
REGCANC [MSID, ESN] K
|
| regcancRCT RCT RNT RNT |
regcanc - m
regnot - n
regnot
g -y o
Registration Accepted Order
- p

Figure 5.D0.3-1 Normal Registration with Full TMSI (Unavailable at VLR)

ac. Sameas Section 5.D.2 Steps a-c.

If the Old Serving VLR isinaccessible by the serving system, skip Steps-c and d and
go to Step-e.

d. VLR-1sendsa parnreq to VLR-2with RETURN ERRCR, indicating that the
access to the Old Serving VLR is unsuccessful.

e.  VLR-2sendsparnreq to MSC-2withRETURN ERROR.

f.  MSC-2 sends the Status Request message on the air interface to request the IMSI
and ESN from MS.

g. MSsendsthe Status Response message to MSC-2, including MS' sIM S| and ESN.
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h. MSC-2 sendsaREGNOT to VLR-2, including MS sIMSI| and ESN.
i.  VLR-2sendsaREGNOT to the HLR associated with the M S.

j- HLRsendsaREGCANC to the previously visited VLR (VLR-1). VLR-1, upon receipt
of the cancellation message, essentially removes all record of the MS from its
memory.

k. VLR-1 sends a REGCANC to the previously visited MSC (MSC-1). MSC-1, upon
receipt of the cancellation message, essentially removes all record of the MS from
its memory.

. MSC-lsendsar egcanc toVLR-1.

m. VLR-lsendsaregcanc totheHLR.

n. TheHLRsendsar eghot toVLR-2.

0. VLR-2sendsar egnhot toMSC-2.

p. MSC-2 sendsaRegistration Accept Order to the MS.
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5.D.4 Normal Registration with Full TMSI (Full-TMSI Timer expired)

This scenario describes anormal registration with the full TM S| following the expiration of

the Full-TMSI

Timer.

Old
Serving System

New

Serving System

MSC-1 VLR-1 HLR VLR-2 MSC-2 MS
Registration [ID= full TMSI]
|—— a
CFuII-TMSI Timer expires)
I

Registration [ID= IMSI, ESN]

- b

REGNOT [MSID,ESN]
D S [
REGNOT [MSID,ESN] d
REGCANC [MSID,ESN]
- e
REGCANC [MSID,ESN] f
[~ —
]
RCT RCT RNT RNT
regcanc
g
regcanc
g h
regnot

L i

regnot )

- -

Registration Accepted Order
k

Figure 5.D.4-1 Normal Registration with Full TMSI (Full-TMSI Timer expired)
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a. When the MS determines that the TMSI_ZONE broadcast by the BSis not equal to
the TMSI_ZONE whichisstored in MS, the M S then sends Regi stration message to
the Serving MSC (MSC-2), providing its full TMSI. At the same time, the M S starts
the Full-TMSI TIMER awaiting anew NetworkTM S| assignment by the New Serving
VLR (VLR-2).

b. If the FUull-TMSI TIMER expires before a new NetworkTMSI is assigned, the MS
then deletes the TM SI and sends Registration message again to the Serving MSC
using its IMSI and ESN.

Note: If the Full-TMSI TIMER expires and the M S registers with the only IMSI, the
network can send the Status Request message to the MSto obtain ESN.

c-k. Same as Section 5.D.3, Steps h-p.
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5.D.5 Normal Registration with Full TMSI (Service Redirection)

This

scenario describes a normal registration with full TMSI, re-directed by MS's home

service provider to a preferred serving system.

old New Preferred
Serving System Serving System Serving System
MSC-1 VLR-1 HLR VLR-2 MSC-2 MS VLR-3 MSC-3
Registration ID=full TMSI] |~~~ | .. 4
b | PARMREQ [NetworkTMSI | b
PARMREQ [NetworkTMSI] ‘
PF\JIT parmreq [MSID, ESN] P| p
parmreq [MSID, ESN]
.. e
REGNOT [MSID, ESN, NDSSInfoForward] f
REGNOT [MSID, ESN, NDSSInfoForward] | = | ... ... ]. . g
. ..regnot [NDSSinfoBackwardll | .. ... .........l......... . ]............ .. h
Ll
regnot [NDSSInfoBackward] .
Service Redirection [full TMSI]
Registration [ID=full TMSI]
PARMREQ [NetworkTMSI]
PARMREQ [NetworkTMSI] iT
parmreq [MSID, ESN] PRT
parmreq [MSID, ESN]
L ... 0
REGNOT [MSID, ESN]
REGNOT [MSID, ESN]
REGCANC [MSID, ESN]
P 1 o I r
REGCANC [MSID, ESN]
: PR O Y A P . RNT - s
regeanc | gl ooy
regnot
regnot g w
Registration Accepted Orde!
I X
|

Figure 5.D.5-1 Normal Registration with Full TMSI (Service Redirection)
ag. Sameas Section5.D.2, Steps a-g.

h.

TMSI Scenarios

If the HLR determines that another system is preferable, HLR sends a r egnot to
VLR-2indicating the preferred system.

VLR-2 sends regnot message to MSC-2. If Return If Failed field of the
ServiceRedirectionlnfo parameter is disabled, VLR-2 essentially removes all record of
the MS.

M SC-2 sends Service Redirection message to the MS over the air interface.
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The MS, upon receipt of the message, scans and accesses the specified system
(M SC-3) and sends Registration message with the same full TMSI to the MSC-3.

MSC-3 determines that additional parameters are required. According to the known
ID information (e.g., Network TM SI) it sends a PARMREQ o the Serving VLR (VLR-3)
to get the required parameters (e.g., IMSI and ESN).

If the NetworkTM S| is unknown to VLR-3, it then sends a PARMREQ to the Old
Serving VLR (i.e., VLR-1, which previously assigned the Network TM SI) according to
TMSI_ZONE.

VLR-1sendsa par nr eq to VLR-3includingtheMSsMSID (e.g., IMSI) and ESN.
VLR-3sendsapar nr eq to MSC-3.

MSC-3 sends a REGNOT to VLR-3.

VLR-3 sends a REGNOT to the HLR associated with the M S.

HLR sends a REGCANC to the previoudly visited VLR (VLR-1). VLR-1, upon receipt
of the cancellation message, essentially removes al record of the MS from its
memory.

VLR-1 sends a REGCANC to the previously visited MSC (MSC-1). MSC-1, upon
receipt of the cancellation message, essentially removes all record of the MS from
its memory.

MSC-1sendsar egcanc toVLR-1.

VLR-1sendsar egcanc totheHLR.

TheHLR sendsar egnot toVLR-3.

VLR-3sendsar egnot to MSC-3.

M SC-3 sends a Registration Accept Order to the MS.
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5.E TMSIDirective

(N.S0005-0 v 1.0 Chapter 3, page 171)

This scenario describes the assignment of a new NetworkTMSI.

5.E.1 Successful TMSIDirective

New
Serving System

AC HLR VLR-2 MSC-2 MS
Transaction in Progress
P a
TMSIDIR [MSID, ESN, NetworkTMSIInfo] - b
TMSI Assignment
c
TMSI Assignment Completion
4 d
AUTHREQ[AUTHR,RAND,COUNT]
Bl e
AUTHREQ
f
AUTHREQ g
ART ART ART TDT
authre
ql h
authreq i
authre
) j
tmsidir
= k

TMSI Scenarios

Figure 5.E.1-1 SuccessfulTMSIDirective
a. TheMSison either the paging channel or traffic channel (i.e., either idleor in acall).

Based on interna algorithms, VLR-2 sends a TMSI DI R to MSC-2. The serving
system may start the TMSIDirective procedure at any time after MS's identification
information has been obtained.

c. MSC-2sendsTMS Assignment messageto the MS over the air interface.
d. MSsends TMS Assignment Completion message to the Serving M SC.

e-j. Authentication procedures may be executed only if the TMS Assignment Completion
message received from the accesschannel includes AUTHR, RANDC and COUNT.
If MSison thetraffic channel, go to Step- k.

k. MSC-2sendsat nsi di r toVLR-2.
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5.E.2 Unsuccessful TMSIDirective with MS failed authentication

New Serving System

AC HLR VLR-2 MSC-2 MS

Transaction in Progress
- —P

TMSIDIR [MSID, ESN, NetworkTMSlInfo] b

TMSI Assignment

TMSI Assignment Completion
- —— d

AUTHREQ [AUTHR, RAND, COUNT]
|-t

AUTHREQ f
I E—
AUTHREQ ART g
ART
authreq [DenyAccess ATT TOT h

authreq [DenyAccess]

authreq [DenyAccess]

Status Request Message [New TMSI]
—

k
Status Response Message [IMSI, ESN]
e |
tmsidir [DenyAccess, MSID, ESN] m

TMSIDIR [MSID, ESN, NetworkTMSlInfo]

TMSI Assignment o

TMSI Assignment Completion
TD|T - P

tmsidir

q

Figure 5.E.2-1 Unsuccessful TMSIDirective with MS failed authentication

a.  The MSison the paging channel and determines that authentication is required on
al system accesses (AUTH=1). RAND to be used for authentication may also be
obtained by the MS at that time.

b-g. Sameas Section5.E.1., Steps b-g.

h. The AC determines that the MS should be denied access. The AC sends an
aut hr eq to the HLR including the DenyA ccess parameter.

i. TheHLRforwardstheaut hr eq totheServing VLR (VLR-2).
j- TheVLRforwardstheaut hr eq tothe MSC.
k  The MSC sendsthe Status Request message to the MSwith MSID set to Full TMSI.

I.  TheMSreturnsthe Status Response message to the M SC, including MS'sIMSI and
ESN.
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TMSI Scenarios

The MSCreturnsant nsi di r tothe VLR, including MSsMSID (e.g., IMSI), ESN
and DenyA ccess parameters.

Same as Step- b, except NetworkTM S| is set to all 1sto delete MS's previously
assigned Full TMSI.

0-p. Same as Steps c-d.

g.

The MSC returnsan empty t i di r . Upon receivingt nsi di r , the VLR shall
delete MSsTMSI.

78 Automatic Roaming Scenarios

© o N o O b~ W N P

S © © N o O @w N P O © N o o W N P O © © N o O W N P O © © N o 00 & W N P O © © N o o » w N P O



© 0 N o 0 b~ W NP

@ a a g a o g g o a » F N wWow W W W WoWw W WNN NN NNNRNDNDNERE R B B BB R R R

5.4 Authentication

N.S0010-0v 1.0

5.4.A Normal Registration with Full TMSI (with Authentication) (TIA/EIA-41-

D Chapter 3, page 183)

These scenarios describe the intersystem message flow

required to support

authentication when an MSregistersusing itsfull TMSI in avisited system.
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5.4.A.1 Successful Scenario

MSC-2

MS

TMSI Scenarios
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~Oold New
Serving System Serving System
MSC-1 VLR-1 AC HLR VLR-2
Registration [l
PARMREQ [NetworkTMSI |
.................... |l Q[ |] - PRT- - - -
____________________ parreq st esn | T ] fooo
.................................................... parmreq [MSID, ESN
AUTHREQ [MSID, RANDC, £
........................................................ I
AUTHREQ [MSID, RANDC, AUTHR,
AUTHREQ [MSIL, RANDC, AUTHR, COUNT
................................ - |
|
COUNTRE ART
........................................ e
COUNTREQ
= 1T 1 |t
CRT ART
countreq [COUNT
.................. AU | ] R U A0 U DU A
................................ EOUITIER] (S| U
................................ authre O |
authreq
............................................ —'> e
authreq
........................................................ -
_REGNOT [MS
........................................................ -
REGNOT [MSID, ESN]
........................................... -
REGCANC [MSID, ESN]
REGCANC [MSID, ESN] RNT
e R S IARRERY REREEEERY EER SRR SRR
........ | regoanc| | LR R
regcanc
.................... o IR
............................................. regnOt »
regnot
Figure 5.4.A.1-1 Successful Scenario
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The M'S determines from the Overhead Message Train (OMT) that a new serving
system has been entered and that authentication is required on all system accesses
(AUTH=1). The RandomVariable (RAND) to be used for authentication may also be
obtained by the MS at this time. If it is not, a zero value is used by the MS as
prescribed by TR-45 Authentication.

The MS executes CAVE using the SSD-A currently stored, ESN, MIN1 (or IMSI_S1)
and the RAND value to produce aregistration Authentication Result (AUTHR).

The MS egisters at the New Serving MSC (MSC-2), including its full TMSI,
AUTHR, CallHistoryCount (COUNT), and RANDC derived from the RAND used to
compute AUTHR.

MSC-2 determines that additional parameters are required. According to the known
ID information (e.g., full TMSI) it sends a PARMREQ to the Serving VLR (VLR-2) to

get the required parameters (e.g., IMSI and ESN).

In this case NetworkTMSI is unknown to VLR-2, therefore, VLR-2 sends a PARMREQ

tothe Old Serving VLR (VLR-1).

VLR-1sendsapar nr eq to VLR-2, including MSsMSID (e.g., IMSI) and ESN.

VLR-2 sendsapar nr eq to MSC-2.

MSC-2 verifies RANDC supplied by the MS and sends the appropriate value of
RAND in an AUTHREQto the New Serving VLR (VLR-2).

VLR-2 forwards the AUTHREQto the HL R associated with the MSID (e.g., IMSI).
The HLR forwards the AUTHREQto its AC.

j-m. 1f SSD is presently shared with another system, the AC shall perform validation of the

L T

MS as described in Section 5.4.8 of Chapter 3, N.S0005-0v 1.0 (Authentication with
sharing of SSD) and go on to Step-n below.

Otherwise, the AC verifies the MSID and ESN reported by the MS. The AC then
executes CAVE using the SSD-A currently stored, ESN, MIN1 (or IMSI_S1) and the
RAND value to produce aregistration Authentication Result (AUTHR).

The AC verifiesthat the AUTHR received from the MS matches its CAVE results.

The AC then verifies that the COUNT received from the MS is consistent with the
value currently stored at the AC.

The AC sends an aut hr eq to the HLR. The aut hr eq may include SSD and
directives to issue a Unique Challenge, to update the MS SSD or to update the MS
COUNT according to AC/HLR local administrative practices. These update
procedures are described in Sections 5.4.6, 5.4.7, and 5.4.9 of Chapter 3, TIA/EIA-41-
D. Alternatively, theaut hr eq may include DenyAccess.

The HLR forwardsthe aut hr eq to VLR-2.

VLR-2 forwardsthe aut hr eq to the MSC-2.

Following successful authentication of the MS, MSC-2 sends a REGNOT to VLR-2.
VLR-2 forwards the REGNOT to the HLR.

If the MS was previously registered in another system, the HLR sends a REGCANC
tothe Old Serving VLR (VLR-1).

VLR-1 forwards the REGCANC to the Old Serving MSC (MSC-1).
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MSC-1returnsar egcanc toVLR-1.
VLR-1returnsar egcanc tothe HLR.

The HLR records the new location of the MSin itslocal memory and respondsto the
REGNOT withar egnot that includes the information requested by VLR-2.

VLR-2 forwardsther egnot to MSC-2.
M SC-2 sends Registration Accepted Order to the M S.
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5.4.A.2 Unsuccessful Scenario: New Serving VLR obtains incorrect MSID
and ESN from the Old Serving VLR
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~Old New
Serving System Serving System
MSC-1 VLR-1 AC HLR VLR-2 MSC-2 MS
omt [Auth = 1, RAND]
e ] - A
Registration [ID=full TMSI, RANDC, AUTHR, COUNT] b
PARMREQ [NetworkTMSI]
PARMREQ [NetworkTMSI
........ - - - IREQ ] i L e |
parmreq [MSID, ESN] PlRT »‘ e
_parmreq [MSID, ESN} | ¢
AUTHREQ [MSID, ESN, RANDC, AUTHR, COUNT
AUTHREQ [MSID, ESN, RANDC, AUT]HR, OUNT
I
AUTHREQ [MSID, ESN, RANDC, AUTHR, COUNT .
|
COUNTREQ_ | :
COUNTREQ ‘
.......... .<| = . Kk
O_‘,,T countreq [COUNT] ART . ART |
countreq [COUNT|
ART
...... authreq [DenyAccess| g | n
authreq [DenyAccess] o
_authreq [DenyAccessl | |,
Status Request [Full TMSI]
Status Response [IMSI, ESN]
........ N .<.._._._._._._._._._ r
AUTHREQ MSID, ESN]
AUTHREQ MSID, ESN]
L ————— T T t
AUTHREQ MSID, ESN] ART
.................... = I e S T
.................... fauneea T ) A
authreq - w
authreq
B — I X
REGNOT [MSID, ESN]
REGNOT [MSID, ESN]
.................... e [ s e e
REGCANC [MSID, ESN]
....... aa
REGCANC [MSID, ESN]
<—I P Y P S . ab
regcanc RCT RCT RNT RNT
—l.> ............. ac
regcanc - g
........ .. a
regnot
........ gnot | ... ae
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Registration Accepted Order

Figure 5.4.A.2-1
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am. SameasSection5.4.A.1, Stepsam.
n-r.  Sameas Section 5.E.2, Steps h-1.

sX.  Authentication procedure is executed again by using IMSI and ESN obtained from
the MSin Step-r.

y. The MSC-2 sends REGNOT to the MSC-2, using MS's IMSI and ESN.
z-ag. Sameas Section5.4.A.1, Stepsr-y.
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5.4.A.3 Full TMSI Origination with Authentication

This scenario describes the intersystem message flow required to support authentication

when the access in the visited system isacall origination.

Note: Voice/traffic channd
shall be assigned by thistime

New old
Serving System Serving System
MS MSC-2 VLR-2 HLR AC VLR-1
omt (AUTH=1, RAND)
a
call origination (RANDC, AUTHR, COUNT, full TMSI) o
]
PARMREQ [NetworkTMSI]
— c
PARMREQ [NetworkTMSI]
PRT ' | >
PFiT parmreq [MSID, ESN]
- e
parmreq [MSID, ESN] .
AUTHREQ [DGTSDIAL, RAND, AUTHR, COUNT]
>! g
AUTHREQ [DGTSDIAL, RAND, AUTHR, COUNT]
h
AUTHREQ [DGTSDIAL, RAND, AUTHR, COUNT]
|—> i
ART ART ART
COUNTREQ _
- l j
COUNTREQ ORT
| - k
C'I?T countreq [COUNT]
’4 |
countreq [COUNT]
| m
authreq [Encryptioninformation]
n
authreq [Encryptioninformation]
— | 0
T
authreq [Encryptioninformation]
- p

Figure 5.4.A.3-1

TMSI Scenarios

Full TMSI Origination with Authentication
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The M S determines from the Overhead Message Train (OMT) that authentication is
required on all system accesses (AUTH=1). The RandomVariable to be used for
authentication (RAND) may also be obtained by the MS at thistime. If it isnot, a
zero value is used by the M S, as prescribed by TR-45 authentication.

The MS executes CAVE using the dialed digits, RAND, ESN, and the SSD currently
stored to produce an origination Authentication Result (AUTHR).

The MS sends an Origination message to the New Serving MSC (MSC-2),
providing the dialed digits, its full TMSI Authentication Result (AUTHR),
CallHistoryCount (COUNT) and the RANDC from the RAND used to compute
AUTHR.

Same as Section 5.4.A.1, Steps c-f.

If SSD is presently shared with another system, the AC shall retrieve the current
COUNT value and perform validation of the MS as described in Section 5.4.8 of
Chapter 3, N.S0005-0v 1.0 (Authentication with Shared SSD) and go on to Step-n
below.

Otherwise, the AC verifiesthe MSID and ESN reported by the MS and then executes
CAVE using the SSD-A and ESN currently associated with the MS along with the
value of RAND and the dialed digits provided by the serving system to produce an
origination Authentication Response (AUTHR).

The AC verifiesthat the AUTHR received from the MS matchesits CAVE results.

The AC then verifies that the COUNT received from the MS is consistent with the
value currently stored at the AC.

The AC sendsanaut hr eq tothe HLR. The aut hr eq shal include the SMEKEY
and VPMASK associated with this system access. Currently the AC has no way of
determining whether the MS has subscribed to Voice Privacy. Therefore, the
VPMASK is generated and passed by the AC on all system accesses which are
origination or page response.

Note: The aut hreq may aso include SSD and directives to issue a Unique
Challenge, to update the MS SSD, or to update the MS COUNT according to AC
local administrative practices. These update procedures are described in Sections
5.4.6,5.4.7, and 5.4.9 of Chapter 3, N.S0005-0v 1.0 . Alternatively, the aut hr eq may
include DenyA ccess.

The HLR forwardsthe aut hr eq to VLR-2.
VLR-2 returns anaut hr eq to MSC-2.

Following successful authentication of the MS, MSC-2 assigns the MS to an analog
voice channel or adigital traffic channel or retains the existing assignment.
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7.3 N.S0005-0 v 1.0 Chapter 3, Section 6 "Voice Feature
Scenarios" Modifications

© o N o O b~ W N P
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6.1.A CD Invocation with Unsolicited Page Response with a Full TMSI (TIA/EIIA-{Z-D Chapt

This scenario describes procedures to resolve the unsolicited page response problem for
MSsin border systems during call delivery.
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MSC HLR VLR MSC VLR MSC
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e O A [ a
LOCREQ [DGTSDIAL]
............. ] P! I o
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......................... e T e O o
ROUTREQ [MSID] d
........................................... pagerequest...... P D =
......................................................... P page respons f
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.......................................................... ~————+ - g
PARMREQ [NetworkTMSI
....................... b |t I h
PRT
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QUALREQ ‘ |
.......................... |-t
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......................... qualreq e L
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........................... < q
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Figure 6.1.A-1 CD Invocation with Unsolicited Page Response with Full TMSI
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. Same as CD, Section 6.1.2 of Chapter 3, N.S0005-0 v 1.0, Steps a-d.

When the serving system receives a ROUTREQ) it initiates paging in its serving area.
The Border MSC receives an unsolicited page response.

After the Border MSC receives a page response it can assign the MS to a
voice/traffic channel. The Border MSC verifies the presence of the MSin its serving
area (e.g. viaSAT detection, through a voice channel audit or both).

If the unsolicited page response in Step- f. includes an ID=full TMSI, the Border
M SC determines that additional parameters are required. According to the known 1D
information (e.g., full TMSI or TMSI_CODE) it sends a PARVMREQ to the Border VLR
to get the required parameters (e.g., IMSI and ESN).

In this situation the NetworkTMSI is unknown to the Border VLR, therefore, it then
sends a PARMREQ to the prior Serving VLR (i.e., which previously assigned the
Network TMSI) according to TMSI_ZONE field of the NetworkTM S| parameter.

The Serving VLR determines that it can provide the required parameters and then
returnsapar nr eq containing the requested information to the Border VLR.

TheBorder VLR sendsapar nr eq to the Border MSC.
Optionally the Border M SC sends a QUALREQto the VLR indicating Border Access.

If the service profile of the MS is unknown to the VLR, it sends a QUALREQ to the
HLR associated with the M S.

The HLR sends a qual r eq to the Border MSC’'s VLR, including the MS's service
profile information.

The VLR sends a qual r eq to the Border MSC, including the MS's service profile
information.

If the MS isauthenticable, optionally authenticate it using a control channel (i.e., as
in 5.4.3 of Chapter 3, N.S0005-0 v 1.0), or a voice channel (i.e., asin 5.4.4 of Chapter 3,
N.S0005-0 v 1.0).

The Border MSC then allocates a routing alias (TLDN) and sends an UNSOLRES to
one or more neighboring M SCs.

When the Serving MSC receivesthisUNSOLRES, it stops the paging process.
The Serving M SC then responds with theunsol r es sent to the Border MSC.
Same as CD, Section 6.1.8 of Chapter 3, N.S0005-0 v 1.0, Steps m-x.
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8. N.S0005-0 v 1.0 Chapter 5 "Signaling Protocols"
Modifications

6.3.2.3.1. Error Definitions (N.S0005-0 v 1.0 Chapter 5, page 20)

The detailed handling of operation errorsis specified in N.S0005-0 v 1.0 Chapter 5.

MissingParameter
a.  Expected optional parameter ismissing.
b. All profile parameters are expected, but some are missing.
c. All quaification parameters are expected, but some are missing.

MissingParameter errors should include exactly one FaultyParameter parameter
in the parameter set (see 6.5.2.66).

Note that this Error Code is not used to indicate a missing mandatory parameter,
aREJECT message component with a Problem Specifier of Incorrect Parameter
isused in this case.

UnrecognizedTMS

a_ Supplied TMSI is not currently served by the Old Serving VLR.
TMSI_ZONE may be matched, but TMSI_CODE is not matched.

b. Supplied TMSI is not currently served by the Serving VLR. TMSI_ZONE
may be matched, but TMSI_CODE is not matched.

TMS/VLRMismatch

a__ Supplied TMSI is not resident on the Old Serving VLR.

b. Supplied TMSI is not resident on the Serving VLR.

For 1S-41 the Error Code Identifier is coded as Private TCAP. Error Codes are coded as
follows:

Table 6 Error Codes

Application Services 91 TCAP Formats and Procedures



N.S0010-0v 1.0

Error Code Name Error Code
HGF E D C B A
UnrecoghizedMIN 10 0 0 0 0 0 1
UnrecognizedESN 10 0 0 0 0 1 O
MSID MIN/HLRMismatch 10 0 0 0 0 1 1
OperationSequenceProblem 10 0 0 0 1 0 O
ResourceShortage 10 0 0 0 1 0 1
OperationNotSupported 10 0 0 0 1 1 0O
TrunkUnavailable 10 0 0 0 1 1 1
ParameterError 10 0 0 1 0 O O
SystemFailure 10 0 0 1 0 0 1
UnrecognizedParameterVaue 10 0 0 1 0 1 O
Featurel nactive 10 0 0 1 0 1 1
MissingParameter 10 0 0 1 1 0 O
UnrecognizedTM Sl 10 0 0 1 1 0 1
TMSI/VLRMismatch 10 0 0 1 1 1 0
Other Error Codes are Reserved Reserved (Note a)
11 1 0 0 0 0 o0
Reserved for Protocol Extension through
(Noteb) 11 1 1 1 1 1 1

Notes:

a. Treat areserved vaue the same as value 133 (decimal), Resour ceShortage.

b. Error codes 224 to 255 (decimal) shall be reserved for protocol extension. If
unknown, treat the same as value 133 (decimal), Resour ce Shortage.

6.4 MAP OPERATIONS

6.4.1.2 Operation Specifiers (N.S0005-0 v 1.0 Chapter 5, page 24)

The following table lists the N.S0005-0 v 1.0 MAP Operation Codes.

Table 8 N.S0005-0 v 1.0 MAP Operation Specifiers
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Operation Name

Operation Code

MAP Operations

D C B A Decimal
not used 00 0 0 0 0 O O 0
SM SRequest 00 1 1 0 1 1 1 55
OTA SPRequest 00 1 1 1 0 0 0 56
InformationBackward 00 1 1 1 0 0 1 57
ChangeFacilities 00 1 1 1 0 1 0 58
ChangeService 00 1 1 1 0 1 1 59
ParameterRequest 00O 1 1 1 1 0 0 60
TMSIDirective 00 1 1 1 1 0 1 61
Other Values Reserved XX X X X X X X
11 1 0 0 0 0 O 224
Reserved for Protocol Extension through oo
1 1 1 1 255

General
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6.4.2

Operation Definitions

(N.S0005-0 v 1.0 Chapter 5, page 26)

The following table summarizes the operations defined for the N.S0005-0 v 1.0 MAP:

General

Table 10 Summary of MAP Operations

Operation Reference
AuthenticationDirective 6421
OriginationRequest 31
ParameterReguest £
SM SRequest
TMSIDirective 4.2,
TransferToNumberRequest 6.4.2.49
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6.4.2.4 AuthenticationRequest (N.S0005-0 v 1.0 Chapter 5, page 34)

The AuthenticationRequest (AUTHREQ) operation is used to request authentication of
an authentication-capable M S.

The AuthenticationRequest operation is initiated with a TCAP INVOKE (LAST). This is
carried by a TCAP QUERY WITH PERMISSION package. The Parameter Set is encoded

asfollows:
Table 17 AuthenticationRequest INVOKE Parameters
AuthenticationRequest INVOKE Parameters Timer: ART
Field Value Type | Reference | Notes

I dentifier SET [NATIONAL 18] M 64.12

Length variable octets M 6.4.11

Contents
ElectronicSerial Number M 6.5.2.63
MSID M 6.5.2.bu h,i
MSCID (Serving MSC) M 6.5.2.82
SystemAccessType M 6.5.2.145
SystemCapabilities (Serving) M 6.5.2.146
AuthenticationData (0] 6.5.29 a
AuthenticationResponse (0] 6.5.2.10 b
CallHistoryCount (0] 6.5.2.18 b
CDM ANetworkldentification (Serving M SC) (@] 6.5.2.bk j
ConfidentialityM odes (Actual) (0] 6.5.2.50 c
ControlChannelMode 0] 6.5.2.aC k
Digits (Dialed) O 6.5.2.58 d
PC_SSN o] 6.5.2.93 e
RandomVariable (0] 6.5.2.101 b
ServiceRedirectionCause 0] 6.5.2.bp |
Sender| dentificationNumber (0] 6.5.2.116 f
Termina Type (0] 6.5.2.154 g
TransactionCapability O 6.5.2.160 m

Notes:
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Include if the SystemAccessType value is and if the air interface encoding of
dialed digitsisnot TBCD.

Include if the SystemAccessType value is , , or and the authentication
parameters were requested (AUTH=1 in the Overhead Message Train) on the
system access.

Include if the SystemAccessType value is and if the
SignalingM essageEncryptionK ey parameter was provided to the Serving MSC.

Includeif the SystemAccessType valueis or .

Includeto override lower layer addressing

Include to identify the functional entity sending the message.
Should be included on1S-41-C or later.

Include the identifier with which the the M S last accessed the system, unless

that _identifier was a MIN-based [MSI, in__which case the
M obilel dentificationNumber (populated with the MIN derived from that IMSI)
should be included.

The HLR may replace the IMSI parameter, if received, by the

M obilel dentificationNumber parameter before forwarding this message the AC.
Include for NDSS to identify the serving network.

Include for NDSSto identify the operating mode of the MS.

Include for NDSS to indicate reason of M S registration or access.

m.

Include if system is NDSS capable.

The AuthenticationRequest operation success is reported with a TCAP RETURN
RESULT (LAST). This is carried by a TCAP RESPONSE package. The Parameter Set is
encoded as follows:

Table 18

AuthenticationRequest

AuthenticationRequest RETURN RESULT Parameters
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AuthenticationRequest RETURN RESULT Parameters

Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 6.4.1.2

Length variable octets M 6411

Contents
AnalogRedirectRecord O 6.5.2.bd j
AuthenticationAlgorithmVersion (0] 6527 a
Authenti cationResponseUniqueChallenge 0] 6.52.12 b
CallHistoryCount (0] 6.5.2.18 c
CDMAPrivateL ongCodeM ask (0] 6.5.2.36 d
CDMA RedirectRecord [0 6.5.2.bh k
DenyAccess 0] 6.52.54 e
M obil el dentificationNumber 0] 6.5.2.81 |
Roaminglndication 0] 6.5.2.br m
ServiceRedirectionlnfo [@] 6.5.2.bq Lk
RandomV ariableSSD (0] 6.5.2.103 f
RandomV ariableUniqueChallenge (0] 6.5.2.104 b
SharedSecretData (0] 6.5.2.119 c
SignalingM essageEncryptionK ey O 6.5.2.120 g.n
SSDNotShared o] 6.5.2.141 h
UpdateCount (0] 6.5.2.163 i
VoicePrivacyMask (@] 6.5.2.167 dn

Notes:

Operation Definitions

97

AuthenticationRequest




N.S0010-0v 1.0

May be included if the SharedSecretData parameter isincluded.
Include if the MSC-V shall initiate a Unique Challenge to the MS.

Include if the SystemCapabilitiesinclude and AC administration policies allow
distribution of the SSD.

Includeif appropriate and the SystemAccessType valueis or .

Include if the MSC may initiate a release of system resources allocated for this
access. This may include disconnection of any call in progress.

Include if the MSC-V shall initiate an SSD update and a Unique Challenge to the
MS.

Includeif the SystemAccessType valueis or .
Include if the VLR shall discard the SSD.
Include if the MSC-V should initiate COUNT Updateto the M S.

Includefor NDSSif HLR isto redirect the M S to an analog system.

Includefor NDSSif HLR isto redirect the MSto a CDMA system.

.___Includeif:

e SSD or pending SSD is shared,
*  MIN isneeded for authentication calculations, and
*  MIN was not present asthe MSID in the corresponding INVOKE.

Include for CDMA to support Enhanced Roaming Indicator.

Include if the SystemA ccessType is set to Autonomous Registration and the M S

AuthenticationRequest

Terminal Type requiresthis parameter (e.g., PACS).
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6.4.2.12 FacilitiesDirective2 (N.S0005-0 v 1.0 Chapter 5, page 44)

The FacilitiesDirective2 (FACDIR2) operation is used to request that the Target MSC
initiate the Handoff-Forward task. This operation differs from the FacilitiesDirective
operation in its addition of support for CDOMA, and NAMPs M Ss.

The FacilitiesDirective2 operation success is reported with a TCAP RETURN RESULT
(LAST). Thisis carried by a TCAP CONVERSATION WITH PERMISSION package. The
Parameter Set is encoded as follows:

Table 34 FacilitiesDirective2 RETURN RESULT Parameters
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FacilitiesDirective2 RETURN RESULT Parameters

FacilitiesDirective2

Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 6.4.1.2

Length variable octets M 6411

Contents
CDMA Channel Data (Target) (0] 6.5.2.30 a
CDMACodeChannelList o] 6.5.2.33 a
CDM A SearchParameters (@] 6.5.2.bi ak
CDMA SearchWindow (@] 6.5.2.37 al
CDMA ServiceConfigurationRecord (0] 6.5.2.e ah
Channel Data (Target) (0] 6.5.2.47 b, i
ConfidentialityModes (Actual) (0] 6.5.2.50 c
NAMPSChannel Data (Target) (0] 6.5.2.86 d
TargetCelllD (0] 6.5.2.148 e
TDMABurstIndicator (Target) 0] 6.52.151 f
TDMAChannel Data (Target) 0] 6.5.2.153 g
TDMAV oiceCoder (Target) O 652k i

Notes:

a Includeif targetisa CDMA channel.

b. Includeif targetisan AMPS or NAMPS channel.

¢. Includeto reflect actual assignment if ConfidentialityModes (Desired) parameter
was present in the INVOKE.

d. Includeif targetisan NAMPS channel.

e. Includefor an AMPS, NAMPS or a TDMA handoff.

f.  May beincluded if target isaTDMA channel. See parameter definition.

g. Includeif targetisaTDMA channel.

h. Include to indicate a granted service configuration, other than agreed upon the
default configuration.

i. For forced handoffs to an analog voice channel, include the VMAC value set to
the target system’s expected M S power level at handoff for the identified AMPS
or NAMPS Channel Number.

j. Include to indicate the granted Voice Coder. If not included the MS shall
continue using the current V oice Coder.

k. _Includefor this Standard and | ater.

Include for [ANSI-41] and earlier (Replaced by CDMA SearchParameters).
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6.4.2.17 HandoffBack?2 (N.S0005-0 v 1.0 Chapter 5, page 55)

The HandoffBack2 (HANDBACK2) operation is used by the Serving M SC to request that
the Target MSC initiate the Handoff-Back task. This task is used to handoff a call to a
Target MSC to which the Serving MSC is already connected, for the call in question, via
an inter-M SC trunk. This operation differs from the HandoffBack operation in its addition
of support for CDMA, and NAMPS M Ss.

The HandoffBack2 operation success is reported witha TCAP RETURN RESULT (LAST).
Thisiscarried by a TCAP RESPONSE package. The Parameter Set is encoded as follows:

Table 44 HandoffBack2 RETURN RESULT Parameters
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HandoffBack2

HandoffBack2 RETURN RESULT Parameters

Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 6.4.1.2

Length variable octets M 6411

Contents
CDMA Channel Data (Target) (0] 6.5.2.30 a
CDMACodeChannelList o] 6.5.2.33 a
CDM A SearchParameters (@] 6.5.2.bi ak
CDMA SearchWindow (@] 6.5.2.37 al
CDMA ServiceConfigurationRecord (0] 6.5.2.e ah
Channel Data (Target) (0] 6.5.2.47 b, i
ConfidentialityModes (Actual) (0] 6.5.2.50 c
NAMPSChannel Data (Target) (0] 6.5.2.86 d
TargetCelllD (0] 6.5.2.148 e
TDMABurstIndicator (Target) 0] 6.52.151 f
TDMAChannel Data (Target) 0] 6.5.2.153 g
TDMAV oiceCoder (Target) O 652k i

Notes:

a.  Includeif targetisa CDMA channel.

b. Includeif target isan AMPS or NAMPS channel.

¢. Includeto reflect actual assignment if ConfidentialityModes (Desired) parameter
was present in the INVOKE.

d. Includeif targetisan NAMPS channel.

e. Includefor an AMPS, NAMPS or aTDMA handoff.

f.  May beincluded if target isaTDMA channel. See parameter definition.

g. Includeif targetisaTDMA channel.

h. Include to indicate a granted service configuration, other than the agreed upon
default configuration.

i.  For forced handoffs to an analog voice channel, include the VMAC value set to
the target system’s expected M S power level at handoff for the identified AMPS
or NAMPS Channel Number.

j. Include to indicate the granted Voice Coder. If not included the MS shall
continue using the current V oice Coder.

k. _Includefor this Standard and | ater.

Include for [ANSI-41] and earlier (Replaced by CDM A SearchParameters).
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6.4.2.21 HandoffToThird2 (N.S0005-0 v 1.0 Chapter 5, page 63)

The Handoff ToThird2 (HANDTHIRD?2) operation is used by the Serving MSC (non-
Anchor) to initiate a handoff with path minimization. This operation differs from the
Handoff ToThird operation in its support of dual-mode CDMA, and NAMPS M Ss.

The HandoffToThird2 operation success is reported with a TCAP RETURN RESULT
(LAST). Thisis carried by a TCAP RESPONSE package. The Parameter Set is encoded as
follows:

Table 52 HandoffToThird2 RETURN RESULT Parameters
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HandoffToThird2

HandoffToThird2 RETURN RESULT Parameters

Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 6.4.1.2

Length variable octets M 6411

Contents
CDMA Channel Data (Target) (0] 6.5.2.30 a
CDMACodeChannelList o] 6.5.2.33 a
CDM A SearchParameters (@] 6.5.2.bi ak
CDMA SearchWindow (@] 6.5.2.37 al
CDMA ServiceConfigurationRecord (0] 6.5.2.e ah
Channel Data (Target) (0] 6.5.2.47 b, i
ConfidentialityModes (Actual) (0] 6.5.2.50 c
NAMPSChannel Data (Target) (0] 6.5.2.86 d
TargetCelllD (0] 6.5.2.148 e
TDMABurstIndicator (Target) 0] 6.52.151 f
TDMAChannel Data (Target) 0] 6.5.2.153 g
TDMAV oiceCoder (Target) O 652k i

Notes:

a.  Includeif targetisa CDMA channel.

b. Includeif target isan AMPS or NAMPS channel.

¢. Includeto reflect actual assignment if ConfidentialityModes (Desired) parameter
was present in the INVOKE.

d. Includeif targetisan NAMPS channel.

e. Includefor an AMPS, NAMPS or aTDMA handoff.

f.  May beincluded if target isaTDMA channel. See parameter definition.

g. Includeif targetisaTDMA channel.

h. Include to indicate a granted service configuration, other than the agreed upon
default configuration.

i.  For forced handoffs to an analog voice channel, include the VMAC value set to
the target system’s expected M S power level at handoff for the identified AMPS
or NAMPS Channel Number.

j. Include to indicate the granted Voice Coder. If not included the MS shall
continue using the current V oice Coder.

k. _Includefor this Standard and | ater.

Include for [ANSI-41] and earlier (Replaced by CDMA SearchParameters).
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6.4.2.25 InterSystemPage (N.S0005-0 v 1.0 Chapter 5, page 71)

The InterSystemPage (ISPAGE) operation is used by a Serving MSC to request a Border
MSC to either (a) page an M S, or (b) listen for a page response from an MS, in the Border
MSC prior to Call Delivery. If the MS's presence is confirmed on the Border MSC, the MS
should be registered in the Border MSC and the call is delivered directly to the Border
MSC.

The InterSystemPage operation is initiated with a TCAP INVOKE (LAST). Thisis carried
by a TCAP QUERY WITH PERMISSION package. The Parameter Set is encoded as
follows:

Table 59 InterSystemPage INVOKE Parameters
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InterSystemPage

InterSystemPage INVOKE Parameters Timer: ISPRT
Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 6.4.1.2

Length variable octets M 6411

Contents
Billingl D (Originating) M 6.5.2.16
ElectronicSerial Number M 6.5.2.63
AlertCode (0] 6.523 a
CallingPartyNumberStringl (0] 6.5.2.23 a
CallingPartyNumberString2 (0] 6.5.2.24 a
CallingPartySubaddress (0] 6.5.2.25 a
CDMABandClass 0] 6.5.2.a m
CDMAMobileProtocol Revision 0] 6.5.2.34 [
CDMASlotCyclelndex (0] 6.5.2.40 b
CDMAStationClassMark O 6.5.241 n,e
CDMA StationClassM ark2 0] 6.5.2.h m
DMH_AccountCodeDiaqits [0} 6.5.2.59 a
DMH_AlternateBillingDigits o] 6.5.2.60 a
DMH_BillingDigits o] 6.5.2.61 a
ExtendedM SCID (Serving MSC) (0] 6.5.2.64 d
ExtendedSystemMyTypeCode (Serving M SC) (0] 6.5.2.65 e
IMSI O 6.5.2.bu 0
Leglinformation 0] 6.5.2.75 f
LocationAreal D (0] 6.5.2.77 f
M obil el dentificationNumber 0] 6.5.2.81 o]
MobileDirectoryNumber (0] 6.5.2.80 a
MSCID (Originating MSC) O 6.5.2.82 g
M SCl dentificationNumber (0] 6.5.2.83 f
NetworkTMSI 0] 6.5.2.bl o]
OneTimeFeaturel ndicator (0] 6.5.2.88 f
Pagel ndicator (0] 6.5.2.92 h
PC_SSN (Originating MSC) (0] 6.5.2.93 i
PilotBillingl D (0] 6.5.2.94 i
PilotNumber (0] 6.5.2.95 k
RedirectingNumberString 0] 6.5.2.108 a
RedirectingSubaddress (0] 6.5.2.109 a
Sender|dentificationNumber (0] 6.5.2.116 f
SystemMyTypeCode (Originating M SC) (0] 6.5.2.147 I
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Termina Type O 6.52.154 f
TerminationTreatment o] 6.5.2.158 f
TerminationTriggers (0] 6.5.2.159 a

Notes:

a. Includeif available (i.e., provided in the associated RoutingRequest INVOKE).

b. Included when the Serving MSC knows that the MS is operating in CDMA

Slotted Mode.

c. Includeif aCDMA channel isin use.

d. Includeto identify serving system.

e. Includeto identify serving system manufacturer.

f.  Includeif known.

g. Includetoidentify originating system.

h. Includeif requestisto listen only. May includeif request is to page.

i. Includeif available for subsequent call redirection.

j- Includeif appropriate.

k. Include on amultileg cal.

[.  Includeto identify originating system manufacturer.

m.  Include on [TSB76] and later to indicate information of the current band in use.

n. Include if an 800 MHz CDMA channel is in use for a [TSB64], [IS41-C], or

[ANSI-41] system.
0. _Includeif supported in the border system. At least one should be present.

6.4.2.26 InterSystemPage?2

The InterSystemPage2 (I1SPAGE?2) operation is used by a Serving MSC that has received a
call viaaTLDN to request a Border MSC to either (a) page an MS, or (b) listen for a page
response from an MS, in the Border MSC. If an MS's presence is confirmed in the Border
MSC, the call isterminated to the Border M SC viaintersystem trunk facilities.

The InterSystemPage2 operation isinitiated with a TCAP INVOKE (LAST). Thisis carried
by a TCAP QUERY WITH PERMISSION package. The Parameter Set is encoded as

follows:

Table 61 InterSystemPage2 INVOKE Parameters

Operation Definitions
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InterSystemPage2 INVOKE Parameters Timer: ISPRT
Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 6.4.1.2

Length variable octets M 6411

Contents
Billingl D (Originating) M 6.5.2.16
ElectronicSerial Number M 6.5.2.63
AlertCode (0] 6.523 a
CallingPartyNumberStringl (0] 6.5.2.23 a
CallingPartyNumberString2 (0] 6.5.2.24 a
CallingPartySubaddress (0] 6.5.2.25 a
CDMABandClass 0] 6.5.2.a f
CDMAMobileProtocol Revision 0] 6.5.2.34 [
CDMASlotCyclelndex (0] 6.5.2.40 b
CDMAStationClassMark o] 6.5.241 a,6
CDMA StationClassM ark2 0] 6.5.2.n f
MSI (@] 6.5.2.bu h
LocationAreal D O 6.5.2.77 d
MobileDirectoryNumber 0] 6.5.2.80 a
M obil el dentificationNumber 0] 6.5.2.81 h
NetworkTMSI 0] 6.5.2.bl h
Pagel ndicator O 6.5.2.92 e
RedirectingNumberString 0] 6.5.2.108 a
RedirectingSubaddress (0] 6.5.2.109 a
Termina Type 0] 6.5.2.154 d

Notes:

InterSystemPage2

a. Includeif available (i.e., provided in associated RoutingRequest INVOKE).

b. Included when the Serving MSC knows that the MS is operating in CDMA

Slotted Mode.
c. Includeif aCDMA channel isin use.

d. Includeif known.

e. Includeif request isto listen only. May include if request is to page.

f. _Include on [TSB76] and later to indicate information of the current band in use.

d. Include if an 800 MHz CDMA channel is in use for a [TSB64], [[S41-C]. or

[ANSI-41] system.

h. Includeif supported in the border system. At least one should be presented.
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6.4.2.e ParameterRequest (N.S0005-0 v 1.0 Chapter 5, page 83)

The Parameter Request (PARMREQ) operation is used to obtain the required parameters
associated with the M S.

The ParameterRequest operation isinitiated withaTCAP INVOKE (LAST). Thisis carried
by a TCAP QUERY WITH PERMISSION package. The Parameter Set is encoded as

follows:
Table 6.4.2.e-1 ParameterRequest INVOKE Parameters
ParameterRequest INVOKE Parameters Timer: PRT
Field Value Type | Reference | Notes
Identifier SET [NATIONAL 18] M 64.1.2
Length variable octets M 6.4.11
Contents
RequiredParametersMask M 6.5.2]
ElectronicSerial Number (0] 6.5.2.63 a
MSID o] 6.5.2.bu b
MSCID o] 6.5.2.82 c
NetworkTM S| (0] 6.5.2.bl b
PC_SSN o] 6.5.2.93 d
Sender|dentificationNumber (0] 6.5.2.116 e
SystemMyTypeCode (0] 6.5.2.147 f

Notes:

a. Includeif appropriate.

b. Includetoidentify the MS; at least one should be provided.
c. Includetoidentify initiating MSC.

d. Includeif SS7 isused.

e. Includeto identify the functional entity sending this message.

f. Includeto identify the originating system manufacture.
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Table 6.4.2.e-2
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The ParameterRequest operation success is reported with a TCAP RETURN RESULT
(LAST). Thisis carried by a TCAP RESPONSE package. The Parameter Set is encoded as

follows:

ParameterRequest RETURN RESULT Parameters

ParameterRequest RETURN RESULT Parameters
Field Value Type | Reference | Notes
Identifier SET [NATIONAL 18] M 64.1.2
Length variable octets M 64.11
Contents
ElectronicSerial Number (0] 6.5.2.63 a
IMSI (0] 6.5.2.bu a
LocationAreal D O 6.5.2.77 a
M obilel dentificationNumber O 6.5.2.81 a
NetworkTM S| (0] 6.5.2.bl a
ReasonList (0] 6.5.2.awv b
a Include as indicated in RequiredParametersMask received in the
ParameterRequest Invoke.
b. Includeif the required parameters are unavailable.
111 ParameterRequest
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6.4.2.32 QualificationDirective (N.S0005-0 v 1.0 Chapter 5, page 84)

The QualificationDirective (QUALDIR) operation is used to update the authorization
information, profile information, or both, previously obtained for an MS.

The QualificationDirective operation is initiated with a TCAP INVOKE (LAST). This is
carried by a TCAP QUERY WITH PERMISSION package. The Parameter Set is encoded

Notes:

QualificationDirective

asfollows:
Table 72 QualificationDirective INVOKE Parameters
QualificationDirective INVOKE Parameters Timer: QDT
Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 64.1.2

Length variable octets M 6.4.11

Contents
ElectronicSerial Number M 6.5.2.63
MSID M 6.5.2.bu i
QualificationlnformationCode M 6.5.2.99
SystemMyTypeCode (HLR or VLR) M 6.5.2.147
AnalogRedirectRecord 0] 6.5.2.bd k
AuthorizationDenied (0] 6.5.2.13 a
AuthorizationPeriod O 6.5.2.14 b
CDMA RedirectRecord [0} 6.5.2.bh |
DeniedAuthorizationPeriod (0] 6.5.253 c
Digits (Carrier) (0] 6.5.2.58 d, e
Digits (Destination) o] 6.5.2.58 d,f
LocationAreal D 0] 6.5.2.77 g
Profile ** Macro** (0] 6.5.2.97 h
ServiceRedirectionlnfo (0] 6.5.2.bg kK.l.m
Roaminglndication 0] 6.5.2.br n
Sender| dentificationNumber (0] 6.5.2.116 i
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Operation Definitions

a. If included, no other optional parameters shall be present.

b. Includeif validation isbeing updated.

¢ May beincluded if the AuthorizationDenied parameter is present to indicate the
interval before re-authorization may be attempted.

d. Use only on systems not capable of supporting the TransactionCapability
parameter.

e. Includeif profileisbeing updated and preferred carrier is applicable.

f. Include if profile is being updated and originations are restricted to NPA- or
NPA-NXX-XXXX.

g. May beincluded from VLR to MSC-V. Usage from the HLR is not defined.

h. Include applicable parameter(s) (see 6.5.2.97).

i. Includetoidentify the functional entity sending the message.

j. The HLR includes the type of MSID last received from the Serving System. The
VLR includes the type of MSID last received from the Serving M SC; this may not
be the type of MSID received from the HL R.

k. Includefor NDSSif HLR isto redirect the MSto an analog system.

I. Includefor NDSSif HLR isto redirect theMSto aCDMA system.

m.__Includeif the MS NDSS feature is to be suppressed or activated.

n. Includefor CDMA to support Enhanced Roaming Indicator.
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6.4.2.33  QualificationRequest (N.S0005-0 v 1.0 Chapter 5, page 86)

The QualificationRequest (QUALREQ) operation is used (a) to request validation of an
MSor (b) to request validation of an MS and obtain its profile information.

The QualificationRequest operation is initiated with a TCAP INVOKE (LAST). This is
carried by a TCAP QUERY WITH PERMISSION package. The Parameter Set is encoded

asfollows:
Table 74 QualificationRequest INVOKE Parameters
QualificationRequest INVOKE Parameters Timer: QRT
Field Value Type | Reference | Notes
Identifier SET [NATIONAL 18] M 64.1.2
Length variable octets M 6.4.11
Contents
ElectronicSerial Number M 6.5.2.63
MSID M 6.5.2.bu [
QualificationlnformationCode M 6.5.2.99
SystemMyTypeCode (MSC or VLR) M 6.5.2.147
CDM ANetworkl dentification (Serving) O 6.5.2.bk d
ControlChannel M ode 0] 6.5.2.ac e
MSCID (Serving MSC or Originating MSC) 0] 6.5.2.82 a
ReturnCause O 6.5.2.0p f
Sender|dentificationNumber (0] 6.5.2.116 b
SystemAccessType O 6.5.2.145 a
Termina Type (0] 6.5.2154 e
TransactionCapability O 6.5.2.160 ag

Notes:

a  Should beincluded on1S-41-C or later.
Include to identify the functional entity sending the message

c. __Include the identifier with which the MS last accessed the system, unless that
identifier was a MIN-based IMSI, in which case the M obilel dentificationNumber
(populated with the MIN derived from that IMSI) should be included.

d. Includefor NDSSto identify the serving network.

€. Includefor NDSSto identify the operating mode of the MS.

f. _Includefor NDSSto indicate reason of M S reqgistration or access.

d. __Includeif the system is NDSS capable.
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The QualificationRequest operation success is reported with a TCAP RETURN RESULT
(LAST). Thisis carried by a TCAP RESPONSE package. The Parameter Set is encoded as

follows:
Table 75 QualificationRequest RETURN RESULT Parameters
QualificationRequest RETURN RESULT Parameters
Field Value Type | Reference | Notes
Identifier SET [NATIONAL 18] M 6412
Length variable octets M 64.11
Contents
SystemMyTypeCode (VLR or HLR) M 6.5.2.147
AnalogRedirectRecord 0] 6.5.2.bc h
AuthorizationDenied O 6.5.2.13 a
AuthorizationPeriod O 6.5.2.14 b
CDMA RedirectRecord 0] 6.5.2.bh i
DeniedAuthorizationPeriod (0] 6.5.253 c
Digits (Carrier) o] 6.5.2.58 d
Digits (Destination) 0] 6.5.2.58 e
MSCID (HLR) o} 6.5.2.82 f
Profile **Macro** (0] 6.5.2.97 g
ServiceRedirectionlnfo [0} 6.5.2.bq h,i
Roaminglndication 0] 6.5.2.br j
Notes:
a. If included, no other optional parameters shall be present.
Includeif validation requested.
Cc. May beincluded if the AuthorizationDenied parameter is present to indicate the
interval before re-authorization may be attempted.
d. Include if profile requested and preferred carrier is applicable and
TransactionCapability parameter is not received.
e. Include if profile requested and originations are restricted to NPA-NXX or
NPA -NXX-XXXX and TransactionCapability parameter is not received.
f. Include on1S-41-C and later and authorization is not denied.
g. Include applicable parameter(s) (see 6.5.2.97).
h. Includefor NDSSif HLR isto redirect the MSto an analog system.
i. Includefor NDSSif HLR isto redirect the MSto a CDMA system.
j. __Includefor CDMA to support Enhanced Roaming Indicator.
Operation Definitions 115 QualificationRequest
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6.4.2.38 RegistrationNotification (N.S0005-0 v 1.0 Chapter 5, page 94)

The RegistrationNotification (REGNOT) operation is used to report the location of an MS
and, optionally, to (a) validate the MS or (b) validate the MS and obtain its profile
information.

The RegistrationNotification operation is initiated with a TCAP INVOKE (LAST). Thisis
carried by a TCAP QUERY WITH PERMISSION package. The Parameter Set is encoded
asfollows:

Table 84 RegistrationNotification INVOKE Parameters

RegistrationRequest 116 Operation Definitions
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RegistrationNotification INVOKE Parameters Timer: RNT
Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 6.4.1.2

Length variable octets M 6411

Contents
ElectronicSerial Number M 6.5.2.63
MSID M 6.5.2.bu
MSCID (Serving MSC) M 6.5.2.82
QualificationlnformationCode M 6.5.2.99
SystemMyTypeCode (Serving MSC or VLR) M 6.5.2.147
AvailabilityType o] 6.5.2.15 a
BorderCell Access (0] 6.5.2.17 b
CDM A Networkl dentification (Serving) (@] 6.5.2.bk m
ControlChannel Data (0] 6.5.251 b
Control ChannelMode [0} 6.5.2.ac n
ExtendedM SCID (VLR) o} 6.5.2.64 c
LocationAreal D (0] 6.5.2.77 d
PC_SSN (ServingMSC or VLR) o] 6.5.2.93 e
ReceivedSignal Quality (0] 6.5.2.106 b
ReportType (0] 6.5.2.111 f
ServiceRedirectionCause 0] 6.5.2.bp o]
Sender| dentificationNumber (0] 6.5.2.116 g
SMS_Address (0] 6.5.2.123 h
SMS_MessageWaitinglndicator (0] 6.5.2.129 i
SystemAccessData (0] 6.5.2.144 b
SystemAccessType O 6.5.2.145 j
SystemCapabilities (0] 6.5.2.146 f, k
Termina Type (0] 6.5.2.154 i
TransactionCapability (0] 6.5.2.160 i

Operation Definitions 117
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RegistrationRequest

Include when MS is predictably unavailable for Call Delivery (e.g., slotted mode
or sleep mode).

Includeif access occurred in aborder cell (based on internal algorithms).
Included by VLR if its MSCID is different than the MSC's MSCID.

May beincluded from MSC to VLR.

Include to override lower layer addressing.

Include if authentication parameters were requested by the Serving MSC
(AUTH=1 in the Overhead Message Train) but were not received from the MS
for the system access.

Include to identify message sender.
Include to indicate that the Serving M SC supports Short Message Service.

Include if the MS was previously registered with this VLR, the MSis registering
to a new serving MSC that does not support SMS, and an SMS message is
pending delivery in the previous serving system. This is only used between a
VLRandanHLR.

Include on 1S-41-C and later.

Include if the system is authentication capable (including voice channel
authentication only systemswhere all flags are zero).

Include the identifier with which the M S last accessed the system, unless that

identifier was a MIN-based IMSI, in which case the M obilel dentificationNumber
(populated with the MIN derived from that IMSI) should be included.

Include for NDSS to identify the serving network.

Include for NDSS to identify the operating mode of the MS.

Include for NDSS to indicate reason of M S reqgistration or access.
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The RegistrationNotification operation success is reported with a TCAP RETURN
RESULT (LAST). This is carried by a TCAP RESPONSE package. The Parameter Set is
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encoded as follows:

Table 85 RegistrationNotification RETURN RESULT Parameters
RegistrationNotification RETURN RESULT Parameters
Field Value Type | Reference | Notes

Identifier SET [NATIONAL 18] M 64.1.2

Length variable octets M 64.11

Contents
SystemMyTypeCode (VLR or HLR) M 6.5.2.147
AnalogRedirectRecord 0] 6.5.2.bd k
AuthorizationDenied O 6.5.2.13 a
AuthorizationPeriod O 6.5.2.14 b
CDMA RedirectRecord 0] 6.5.2.bh |
ControlChannel Data (0] 6.5.251 c
DeniedA uthorizationPeriod o] 6.5.2.53 d
Digits (Carrier) 0] 6.5.2.58 e
Digits (Destination) (0] 6.5.2.58 f
MSCID (HLR) o] 6.5.2.82 g
MSID O 6.5.2.bu m
Profile ** Macro* * O 6.5.2.97 h
ReceivedSignal Quality (0] 6.5.2.106 c
ServiceRedirectionlnfo 0] 6.5.2.bq k.
Roaminglndication [0 6.5.2.br n
Sender| dentificationNumber (0] 6.5.2.116 i
SMS_MessageWaitinglndicator (0] 6.5.2.129 i
SystemA ccessData O 6.5.2.144 C

Notes:
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RegistrationRequest

If included, only the ControlChannelData, DeniedA uthorizationPeriod,
ReceivedSignalQuality, and SystemAccessData optional parameters have
significance.

Includeif validation requested.

Include if AuthorizationDenied parameter is included with value of Multiple
Access.

May be included if the AuthorizationDenied parameter is present to indicate the
interval before re-authorization may be attempted.

Include if the profile is requested, the preferred carrier is applicable, and the
CarrierDigits parameter is not included in the Profile macro.

Include if the profile is requested, originations are restricted to NPA-NXX or
NPA-NXX-XXXX, and the RestrictionDigits parameter is not included in the
Profile macro.

Include on IS-41-C and later and authorization is not denied.

Include applicable parameter(s) (see 6.5.2.97).

Include to identify the functional entity sending the message.
Include to indicate that an SM'S message is pending delivery.

Include for NDSSif HLR isto redirect the MSto an analog system.

Includefor NDSSif HLR isto redirect the MSto a CDMA system.

Include MIN if applicable and IMSI wasincluded in the INVOKE. IncludeIMS! if

applicable and MIN wasincluded in the INVOKE.

Include for CDMA to support Enhanced Roaming Indicator.
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6.4.2.f TMSIDirective (N.S0005-0 v 1.0 Chapter 5, page 109)

The TMSIDirective (TMSIDIR) operation is used to assign the MS's full TMSI or TM S|
CodewithinaTM S| Zone. The INVOKE comes from the serving system (e.g., VLR).

The TMSIDirective operation isinitiated withaTCAP INVOKE (LAST). This is carried by
aTCAP QUERY WITH PERMISSION package. The Parameter Set is encoded as follows:

Table 6.4.2.f-1 TMSIDirective INVOKE Parameters

TMSIDirective INVOKE Parameters Timer: TDT
Field Value Type | Reference | Notes
Identifier SET [NATIONAL 18] M 64.1.2
Length variable octets M 6.4.11
Contents
ElectronicSerial Number M 6.5.2.63
MSID M 6.5.2.bu
NetworkTM SIExpirationTime M 6.5.2.bm
NewNetworkTM S| M 6.5.2.bn
LocationAreal D O 6.5.2.83
NetworkTM S| o] 6.5.2.bl
Notes:
a Includeif known.
The TMSIDirective operation success is reported with a TCAP RETURN RESULT
(LAST). Thisis carried by a TCAP RESPONSE package. The Parameter Set is encoded as
follows:
Table 6.4.2.f-2 TMSIDirective RETURN RESULT Parameters
TMSI Directive RETURN RESULT Parameters
Field Value Type | Reference | Notes
Identifier SET [NATIONAL 18] M 64.1.2
Length variable octets M 6.4.11
Contents
DenyAccess (0] 6.5.254 b
ElectronicSerial Number (0] 6.5.2.63 b
MSID o] 6.5.2.bu b
ReasonList 0] 6.5.2.aw a
Notes:
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TMSIDirective

a

b.

Includeif no response from the M S.

Include if MS fails authentication.
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6.5 MAP PARAMETERS

6.5.1 General

6.5.1.1 Parameter Format

IS-41 MAP usesthe TCAP parameter format defined in ANS T1.114.

6.5.1.2 Parameter Identifiers (N.S0005-0 v 1.0 Chapter 5, page 121)

The following table lists the N.S0005-0 v 1.0 MAP Parameter Identifiers.
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Table 112 N.S0005-0 v 1.0 MAP Parameter ldentifiers

Parameter Identifier Name Parameter ldentifier Code Reference
HGF E D C B A
BillingID 10 0 0 0 0 O 1 6.5.2.16
ServingCdllID 10 0 0 0 O 1 O 6.5.2.117
TargetCelllD 10 0 0 0O O 1 1 6.5.2.148
CDMABandClass 10 0 1 1 1 1 1 6.5.2a
10 0 0 0 0 O 1
00 1 0 1 0 1 O
CDMABandClasslnformation 10 1 1 1 1 1 1 6.5.2b
10 0 0 0 O O 1
00 1 0 1 0 1 1
CDMABandClassList 10 1 1 1 1 1 1 6.5.2.c
10 0 0 0 0 O 1
00 1 0 1 1 0 O
CDMAPIlotPN 10 0 1 1 1 1 1 6.5.2d
10 0 0 0 0 O 1
00 1 0 1 1 o0 1
CDMA ServiceConfiguration 10 0 1 1 1 1 1 6.5.2.e
Record 10 0 0 0 0 O 1
00 1 0 1 1 1 O
CDMA ServiceOption 10 0 1 1 1 1 1 6.5.2f
10 0 0 0 0 O 1
00 1 0 1 1 1 1
CDMA ServiceOptionList 10 1 1 1 1 1 1 6.5.29
10 0 0 0 0 O 1
00 1 1 0 0 0 O
CDMAStationClassMark2 10 0 1 1 1 1 1 6.5.2.h
10 0 0 0 0 O 1
00 1 1 0 0 o0 1

Parameter ldentifiers
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Table 112 (continued)

MAP Parameters

Parameter Identifier Name Parameter Identifier Code Reference
HGF E D C B A
TDMA ServiceCode 10 0 1 1 1 1 1 6.5.2.
10 0 0 0 O 0 1
00 1 1 0 0 1 O
TDMATermina Capability 10 0 1 1 1 1 1 6.5.2]
10 0 0 0 0 0 1
00 1 1 0 0 1 1
TDMAV oiceCoder 10 0 1 1 1 1 1 6.5.2.k
10 0 0 0O O 0 1
00 1 1 0 1 0 O
ControlChannelMode 10 0 1 1 1 1 1 6.5.2.ac
10 0 0 0 0 0 1
01 0 0 0 1 1 1
124 Parameter Identifiers
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Table 112 (concluded)

Parameter Identifier Name Parameter ldentifier Code Reference
H G E D C B A
NewNetworkTM S| 10 0 1 1 1 1 1 6.5.2.bn
10 0 0 0 0 O 1
01 1 0 1 0 1 1
RequiredParametersM ask 10 0 1 1 1 1 1 6.5.2.bo
10 0 0 O O O 1
01 1 0 1 1 0 O
ServiceRedirectionCause 10 0 1 1 1 1 1 6.5.2.bp
10 0 0 0 0 0 1
01 1 0 1 1 0 1
ServiceRedirectionlnfo 10 0 1 1 1 1 1 6.5.2.bg
10 0 0 O O O 1
01 1 0 1 1 1 O
Roaminglndication 10 0 1 1 1 1 1 6.5.2.br
10 0 0 0 0 0 1
01 1 0 1 1 1 1
MSID 10 0 1 1 1 1 1 6.5.2.bu
10 0 0 0 0 O 1
01 1.1 0 0O O O
Other values are reserved XX X X X X X X
10 0 1 1 1 1 1
10 0 0O 0 0 o0 1
00 1 1 0 1 0 o0
Reserved for Protocol Extension )
10 0 1 1 1 1 1
11 1 1 1 1 1 1
01 1 1 1 1 1 1
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6.5.2 Parameter Definitions (N.S0005-0 v 1.0 Chapter 5, page 128)

This Section provides the definitions of the parameters used in this specification.

6.5.2.30 CDMAChannelData (N.S0005-0 v 1.0 Chapter 5, page 164)

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35

The CDMAChannelData (CDMADATA) parameter contains the CDMA Channel Number
field, the Frame Offset field and a Long Code Mask field associated with the CDMA
Traffic channel in use. The CDMA Channel Number is an 11-bit number corresponding to
the CDMA frequency assignment. This number specifies the channel number for the
CDMA Channel center frequency (see CDMA for details).

The Frame Offset is a 4-bit binary number that contains the time skew of Traffic Channel
framesin units of 1.25 ms. The maximum frame offset is 18.75 mswhich is 15 times 1.25 ms.
Thevalid valuesin the Frame Offset field are 0 through 15.

The Long Code Mask is a42-bit binary number that contains the long code mask in use at
the Serving MSC. The Long Code Mask creates a unique identity of the MS's long code

which is a Pseudo Random Number sequence with period of 22-1 that is used for
scrambling on the Forward CDMA Channel and spreading on the Reverse CDMA
Channel.

The Band Class indicates the frequency band to which the MSis being redirected.

NP _EXT is a flag sent from the Base Station to the MS to indicate that the correction
factor in Nominal Power isintherange of - 9 dB to - 24 dB inclusive.

Nominal Power isthe nominal transmit power offset that the Base Station sendsto the M S
set to the correction factor to be used in the open loop power estimate. If the range of the
correction factor is - 8 dB to 7 dB inclusive, the NP_EXT is set to O (or not included). If
the range of the correction factor is- 9 dB to - 24 dB inclusive, the NP_EXT issetto 1.

Number Preamble is sent from the Base Station to the MS and is set to the number of
Traffic Channel preamble frames the M S should send during handoff.
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The minimum length of this parameter is 8 octets.

Field Value Type | Reference | Notes
I dentifier CDMAChannelData M 6.5.1.2
IMPLICIT OCTET STRING
Length variable octets M 6511
Contents
H G F E D C B A octet| Notes
Res'd Frame Offset MSB 1
CDMA Channel Number LSB 2 ab
Res'd Band Class MSB 3
Long Code Mask 7 ab,c
LSB 8
NP_EXT Nominal Power Number Preamble 9 a
cos n d
IFigure I37 ICDMA(IZhanneIIData palrameterl

Notes:

a. See CDMA [IS95-A] for definitions of these Nominal Power and Number
Preamble fields. See CDMA [J-STD-008] for the definition of NP_EXT field.

b. Reserved (Res d) bits shall be ignored on receipt and set to zero on sending.

C.__The bit layout is the same as that of Band Class Value Assignments defined in

CDMA [TSB58].
d. Ignoreextraoctets, if received. Send only defined (or significant) octets.
Table 37 CDMAChannelData value
octet 3, hits C-G)
Bis H G F E D C B A Value Meaning

0 00 OO 0 800 MHz Cellular System.

00001 1 Reserved--See [TSB58] for defined values other than
oo througt > value 0. If unknown, treat the same as value 0, 800

11111 31 MHz Cellular System.
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6.5.2.32 CDMACodeChannellnformation (N.S0005-0 v 1.0, pg. 166)

The CDMACodeChannelInformation (CDMACHINFO) parameter specifies CDMA code
channel information which is used in the handoff process.

Field Value Type | Reference | Notes

Identifier CDMA CodeChannelInformation M 6.5.12
IMPLICIT SEQUENCE

Length variable M 65.1.1
Contents
TargetCelllD M 6.5.2.148
CDMA CodeChannel M 6.5.2.31
CDMAPIIotPN (0] 6.5.2d a
CDM A PowerCombinedlndicator 0] 6.5.2.bg b
ac
Figure 39 CDMACodeChannelinformation parameter
Notes:

a Includefor [TSB76] and later.

b. Includefor this Standard and |ater.

c. lgnore unexpected parameters, if received.

6.5.2.37 CDMASearchWindow (N.S0005-0 v 1.0 Chapter 5, page 170)

This parameter is replaced by CDM A SearchParameters.

The CDMASearchWindow (CDMASWIN) parameter specifies the number of
pseudonoise (PN) chips that a CDMA MS should use to search for usable multipath
components (i.e., multipath components that the MS can use for demodulation of the
associated Forward Traffic Channel) of the pilots in the Active Set and the Candidate Set.
Thevalid values are 0 through 15.

Field Value Type | Reference | Notes
Identifier CDMA SearchWindow M 6.5.1.2 a
IMPLICIT OCTET STRING

Length 1 octet M 6511
Contents

H G F E D C B A octet| Notes

Reserved CDMA Search Window 1 b, c
Fligure 4I4 (IZDMASearchWilndow plarametelr

Notes:
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=)

Used for [TSB64], [IS-41-C] and [ANSI-41] .

See CDMA [1S-95-A] SRCH_WIN_A for the definition of thisfield.

Reserved bits shall be ignored on receipt and set to zero on sending.

6.5.2.160 TransactionCapability

(N.S0005-0 v 1.0 Chapter 5, page 315)

The TransactionCapability (TRANSCAP) parameter indicates a system’'s transaction

capability at the current time (i.e., this capability may change over time).

Field Value Type | Reference | Notes
Identifier TransactionCapability M 65.1.2
IMPLICIT OCTET STRING
Length variable octets M 6.5.11
Contents
H G F E D C B A octet| Notes
Res'd | NDSS | UZCl | SPINI | RUI | ANN | BUSY | PROF | 1 a
Reserved TL Multiple Terminations 2 a
coe n ab
Fligure 1I77 TlransactlionCap:albiIity plarametler

Notes:

a  Reserved (Resd) bits shall beignored on receipt and set to zero on sending.

b.

CDMASearchWindow

Ignore extraoctets, if received. Send only defined (or significant) octets.

Table 192
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Profile (PROF) (octet 1, hit A)

0

0

0

Bts HG F E D C B A Value

0

Busy Detection (BUSY) (octet 1, bit B)
Bis H G F E D C B A Value

0

Announcements (ANN) (octet 1, bit C)
Bis H G F E D C B A Value

0

Meaning

The system is not capable of supporting the
1S-41-C profile parameters.
The system is capable of supporting the
1S41-C profile parameters.

Meaning

The system is not capable of detecting a busy
condition at the current time.

The system is capable of detecting a busy
condition at the current time.

Meaning

The system is not capable of honoring the
AnnouncementList parameter at the current
time.
The system is capable of honoring the
AnnouncementList parameter at the current
time.

Parameter Definitions
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Table 192

(concluded)

0

0

Remote User Interaction (RUI) (octet 1, bit D)
Bis H G F E D C B A Value

Meaning

The system is not capable of interacting with
the user.

The system is capable of interacting with the
user.

Subscriber PIN Intercept (SPINI) (octet 1, bit E)
Bis H G F E D C B A Value

Meaning

The system is not capable of supporting local
SPINI operation at the current time.

The system is capable of supporting loca
SPINI operation.

UZ Capability Indicator (UZCI) (octet 1, bit F)

Bitis H G F E D C B A Value

Meaning

0

The system is not User Zone capable at the

current time.
The system is User Zone capable at the current

NDSS Capability (NDSS) (octet 1, bit G)

Bis HG F E D C B A Value

time.

Meaning

0

Serving system is not NDSS capable.

1

Serving system is NDSS capable.

Multiple Terminations(octet 2, bits A-D)
Bis H G F E D C B A Value

Meaning

00 00O The system cannot accept a termination at this
time (i.e., cannot accept routing information).
0001 The system supports the number of call legs
e througl g cated.
1111

0

TerminationList (TL) (octet 2, bit E)
Bis H G F E D C B A Value

Meaning

The system is not capable of supporting the
TerminationList parameter at the current time.
The system is capable of supporting the
TerminationList parameter at the current time.

TransactionCapability
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6.5.2.bc  AnalogRedirectinfo

(N.S0005-0 v 1.0 Chapter 5, page 133)

The AnalogRedirectinfo (ANALOGRI) indicates whether the MS is to ignore the CDMA
Capahility Message on the analog system to which it is being redirected, and the order in
which the M Sisto attempt to obtain service on an analog system.

Field Value Type | Reference | Notes
Identifier AnalogRedirectinfo M 6.5.12
IMPLICIT OCTET STRING
Length variable octets M 6.5.11
Contents
H G F E D C B A |octet| Notes
Reserved IC Sys Ordering 1 a
cee n b
FiglIJre 6.5.2I.bc-1 I AnelllogRedlirectlnfcl) paramleter
Notes:
a Reserved bits shall beignored on receipt and set to zero on sending.
b. Ignoreextraoctets, if received. Send only defined (or significant) octets.
Table 6.5.2.bc-1 AnalogRedirectInfo value
Parameter Definitions 133 AlertCode
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Sys Ordering (octet 1, bits A-E)
Bis H G F E D C B A Value Meaning
0 00 OO 0 Attempt to obtain service on either System
A or B in accordance with the custom system
selection process.
0 00 01 1 Attempt to obtain service on System A only.
0 00 10 2
0 00 11 3 Attempt to obtain service on System A first.
If unsuccessful, attempt to obtain service on
System B.
0 01 00O 4 Attempt to obtain service on System B first.
If unsuccessful, attempt to obtain service on
System A.
0 01 01 5 Attempt to obtain service on either System
A or System B. If unsuccessful, attempt to
obtain service on the alternate system
(System A or System B).
col10 6 Reserved for [ANS-41] protocol extension.
11111 31
Ignore CDMA (IC) (octet 1, bit F)
Bitis H G F E D C B A Value Meaning
0 0
1 1 Ignore the CDMA Capability Message on
the analog system to which it is being
redirected.
L
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AnalogRedirectRecord

(N.S0005-0 v 1.0 Chapter 5, page 132)

The AnaogRedirectRecord (ANALOGRR) indicates whether the MS is to ignore the
CDMA Capability Message on the analog system to which it is being redirected, and the
order in which the MSisto attempt to obtain service on an analog system.

Field Value Type | Reference | Notes

Identifier AnalogRedirectRecord M 6.5.12
IMPLICIT SEQUENCE

Length variable M 6.5.11
Contents
AnalogRedirectinfo M 6.5.2.bc
MSCID M 6.5.2.82
oo a

Figure 6.5.2.bd-1

AnalogRedirectRecord parameter

Notes:
a. Ignore extraunexpected parameters, if received.
6.5.2.be CDMAChannelNumber (N.S0005-0 v 1.0 Chapter 5, page 166)
The CDMAChannelNumber (CDMACN) parameter is used to indicate the 11-bit number
corresponding to a CDMA frequency assignment. The number specifies the channel
number for the CDMA Channel center frequency (see CDMA [1S95-A] for details).
The minimum length of this parameter is 2 octets.
Field Value Type | Reference | Notes
Identifier CDMA Channel Number M 65.1.2
IMPLICIT OCTET STRING
Length variable octets M 6.5.11
Contents
H G F E D C B A octet| Notes
Reserved MSB 1 a
CDMA Channel Number LSB 2 b
oo n c
Figurle 6.5.2.tl)e-1 I CDMAChannIeINumbler paralmeter
Notes:

a.  Reserved bits shall be ignored on receipt and set to zero on sending.

b. See CDMA[IS95-A] for definitions of thisfield.

c. Ignoreextraoctets, if received. Send only defined (or significant) octets.
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6.5.2.bf CDMAChannelNumberList
The CDMAChannelNumberList (CDMACNL) parameter specifiesalist of CDMA channel
numbers.
Field Value Type | Reference | Notes
Identifier CDMA ChannelNumberList M 6.5.1.2
IMPLICIT SEQUENCE OF
Length variable M 65.1.1
Contents
CDMA Channel Number M 6.5.2.be
CDMA Channel Number (0] 6.5.2.be a
Figure 6.5.2.bf-1 CDMAChannelNumberList parameter
Notes:
a.  Optionally include additional CDMAChannelNumber parameters.
6.5.2.bg CDMAPowerCombinedindicator (N.S0005-0 v 1.0 Chapter 5, page 169)

Figure 6.5.2.bg-1

The CDMAPowerCombinedindicator (CDMAPCI) parameter indicates whether the
Forward Traffic Channel associated with this pilot carries the same closed-loop power
control sub-channel bits asthat of the previous pilot in thelist.

Field Value Type | Reference | Notes
Identifier CDM A PowerCombinedl ndicator M 6.5.12
IMPLICIT OCTET STRING
Length 1 octet M 6511
Contents
H G F E D C B A octet| Notes
Reserved PCI 1 ab

Notes:

CDMAPowerCombinedindicator parameter

a.  SeeCDMA [IS-95-A] PWR_COMB_IND for the definition of the PCI field.

b. Reserved bits shall beignored on receipt and set to zero on sending.

CDMAChannelNumberList
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6.5.2.bh CDMARedirectRecord (N.S0005-0 v 1.0 Chapter 5, page 170) ‘
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a  SeeCDMA[TSB76] for the definition of this parameter.

b. Ignore unexpected parameters, if received. Send only defined (or significant)

parameters.

toaCDMA system.
Field Value Type | Reference | Notes
Identifier CDMA RedirectRecord M 65.1.2
IMPLICIT SEQUENCE

Length variable octets M 65.1.1

Contents

CDMABandClass M 6.5.2a a
CDMA ChannelNumberList M 6.5.2.bf

MSCID M 6.5.2.82
CDMANetworkldentification M 6.5.2.bk

oo b

Figure 6.5.2.bh-1 CDMARedirectRecord parameter

CDMARedirectRecord

The CDMARedirectRecord (CDMARR) contains the redirect record for redirecting a MS ‘
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6.5.2.bi CDMASearchParameters (N.S0005-0 v 1.0 Chapter 5, page 170)

The CDMA SearchParameters parameter (CDMASP) contains the CDMA SearchWindow
field, the T_ADD field, the T_DROP field, T_COMP field, and the T_TDRORP field used
to establish handoff criteria and initiate the handoff process.

CDMA SearchWindow specifies the number of pseudonoise (PN) chips that a CDOMA MS
should use to search for usable multipath components (i.e., multipath components that the
MS can use for demodulation of the associated Forward Traffic Channel) of the pilotsin
the Active Set and the Candidate Set. The valid values are 0 through 15.

T_ADD isapilot threshold for addinga pilot to the Candidate Set. It is used by the MS
to trigger the sending of the Pilot Strength Measurement Message to initiate the handoff
process.

T_DROPisapilot drop threshold. Itisused by the MSto trigger the sending of the Pilot
Strength Measurement Message to terminate the handoff process.

T_COMP is the comparison threshold for pilots in the Active Set vs. the Candidate Set.
The M S sends a Pilot Strength Measurement Message when the strength of apilot in the
Candidate Set exceeds that of apilot in the Active Set by this margin.

T_TDROP is the drop timer value after which an action is taken by the MS for a pilot that is a
member of the Active Set or the Candidate Set, and whose strength has not become greater than
T_DROP. If the pilot is a member of the Active Set, a Pilot Strength Measurement Message is
issued. If the pilot is a member of the Candidate Set, it will be moved to the Neighbor Set.

The minimum length of this parameter is 4 octets.

Field Value Type | Reference | Notes
I dentifier CDM A SearchParameters M 6.5.1.2 a
IMPLICIT OCTET STRING
Length variable octets M 6.5.11
Contents
H G F E D C B A octet| Notes
Reserved CDMA Search Window 1 b, c
Reserved T_ADD 2 b, d
Reserved T_DROP 3 b, e
T_TDROP T_COMP 4 f
oo n g

Figure 6.5.2.bi-1 CDMASearchParameters parameter

Notes:
a Used for this Standard and | ater.

b. Reserved bitsshall beignored on receipt and set to zero on sending.

C. SeeCDMA[IS95-A] SRCH_WIN_A for the definition of thisfield.

d. SeeCDMA[IS95-A] T_ADD for the definition of thisfield.

e. SeeCDMAJ[IS95-A] T_DROPfor the definition of thisfield.

f. SeeCDMA[1S-95-A] T_COMPand T_TDROP for the definition of these fields.

g. Ignoreextraoctets, if received. Send only defined (or significant) octets.

CDMARedirectRecord 138 Parameter Definitions

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35

N.S0010-0v 1.0

6.5.2.bk CDMANetworkldentification (N.S0005-0 v 1.0 Chapter 5, page 169)

The CDMANetworkldentification (CDMANID) parameter is used to indicate the 16-bit
identification number of anetwork.

The minimum length of this parameter is 2 octets.

Field Value Type | Reference | Notes
Identifier CDMANetworkldentification M 6.5.12
IMPLICIT OCTET STRING
Length variable octets M 6511
Contents
H G F E D C B A octet| Notes
MSB 1 a
CDMA Network ID
LSB 2
X X} n b
Figure 6.5.2.bk-1 CDMANetworkldentification parameter

Notes:

a  See CDMA [J-STD-008] for encoding of thisfield.

b. Ignoreextraoctets, if received. Send only defined (or significant) octets.

6.5.2.ac  ControlChannelMode

The ControlChannelMode (CCM) parameter indicates the current (or last known) Control
Channel operating mode used by the M S to access the system.

Field Value Type | Reference | Notes
Identifier Control ChannelM ode M 6.5.1.2
IMPLICIT OCTET STRING

Length variable octets M 6511
Contents

H G F E D C B A |octet| Notes

Control Channel Mode 1
n a

Figure 6.5.2.ac-1 ControlChannelMode parameter

Notes:
a. Ignoreextraoctets, if received. Send only defined (or significant) octets.

Table 6.5.2.ac-1 ControlChannelMode value
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Control Channel Mode (octet 1)
Bis H G F E D C B A Value Meaning
00 00 O0OOTOO 0 Unknown.
00 00 0O 01 1 MSisin Analog CC Mode
00 00O 0O T11O0 2 MSisin Digital CC Mode
00 00 O0O0 11 3 MSisin NAMPS CC Mode
00 0OO0O1O00O0 4
LX) through Reserved. Treat the same as value 0, Unknown.
11 011111 223
11100000 224
oo through  Reserved for [ANS-41] protocol extension. If
11111111 255 unknown, treat the same as value 0, Unknown.
6.5.2.bl NetworkTMSI (N.S0005-0 v 1.0 Chapter 5, page 219)
The NetworkTMS| (NETMSI) consists of the TMSI_CODE and the TMSI_ZONE fields.
TMSI_CODE defines a 32-bit MS temporary identification in one TMS|I Zone. The
TMSI_ZONE is associated with a group of cell sites (e.g., cell sites associated with a
single MSC) such that all TMSI_CODEs assigned to mobiles within the TMSI_ZONE are
unique. TMSI_CODEs may bere-used in different TM S| zones.
The minimum length of this parameter is 4 octets.
Field Value Type | Reference | Notes
Identifier NetworkTM S| M 6.5.1.2
IMPLICIT DigitsType
Length variable octets M 6511
Contents
H G F E D C B A |octet| Notes
1
TMS|I_CODE 2 a
3
4
1st Digit of TMSI_ZONE Type of Addressing 5 b
3rd Digit of TMSI_ZONE 2nd Digit of TMSI_ZONE 6 b
5th Digit of TMSI_ZONE 4th Digit of TMSI_ZONE 7 b
LN ] LN ] LN} b
nth Digit of TMSI_ZONE nth-1 Digit of n b, c
TMSI_ZONE
Figure 6.5.2.bl-3 Network TMSI parameter
Notes:

Networkldentification
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a.  See CDMA[J-STD-008] for the encoding details of thisfield.
b. Theencoding scheme of the address digitsis BCD encoding.

c. Wherethereisan odd number of digits, the nth digit is set tofiller.

Table 6.5.2.bl-1 NetworkTMSI value

Type of Addressing (octet 5, bits A-D)
Bis H G F E D C B A Value Meaning

00 00O 0 Not Used
00 01 1

0010 2 Reserved for [ANS-41] protocol extension. If
XX througt f unknown, treat the same as value 0, Not Used.

1111 15

6.5.2.bm NetworkTMSIExpirationTime

(N.S0005-0 v 1.0 Chapter 5, page 219)

Network TM SIExpirationTime (NETMSIT) parameter defines the NetworkTMSI Expiration
Timewhich is used to automatically de-assign the assigned TM SI.

Field Value Type | Reference | Notes
Identifier NetworkTM S| ExpirationTime M 6.5.1.2
IMPLICIT OCTET STRING
Length variable octets M 6511
Contents
H G F E D C B A |octet| Notes
MSB 1
TMSI Expiration Time 2 a
3
LSB 4
n b
Figure 615.2.bm-ll NetworleMSIExlpiratior;Time pl’:lrameter

Notes:

a.  See CDMA [J-STD-008] for the definition of this field. It is the System Time in
the units of 80ms ~ 212when the TMS! isto expire.

b. Ignore extra octets, if received. Send only defined (or significant) octets.
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6.5.2.bn  NewNetworkTMSI (N.S0005-0 v 1.0 Chapter 5, page 219)

The NewNetworkTMSI (NNETMSI) parameter consists of the TMSI_CODE and the
TMSI_ZONE fields. The NewNetworkTMSI isused in the TMSI Assignment operation
to updatean MSSTMSI. See Section 6.5.2.bl NetworkTM Sl for encoding details.

The minimum length of this parameter is 4 octets.

Field Value Type | Reference | Notes
Identifier NewNetworkTM S| M 6.5.1.2
IMPLICIT DigitsType
Length variable octets M 6511
Contents
H G F E D C B A octet| Notes
MSB 1
TMSI_CODE 2 a
3
LSB 4
MSB 5
TMSI_ZONE 6 b
cee LSB n
Figlure 6.5I.2.bn-1l NelvaetwolrkTMSIIparaméter

Notes:

a.  See CDMA[J-STD-008] for the encoding details of thisfield.
b. Seesection 6.5.2.bl for the encoding details of thisfield.
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6.5.2.aw ReasonList (N.S0005-0 v 1.0 Chapter 5, page 241)

The ReasonList (RSNLST) parameter is used to indicate the reason for operation failure
(e.g., rejecting a ChangeService, ChangeFacilities or TM SIAssignment failure).
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Field Value Type | Reference | Notes
Identifier ReasonList M 6.5.1.2
IMPLICIT ENUMERATED
Length 2 octets M 65.1.1
Contents
H G F E D B A octet| Notes
Reason List 1 a
vos n b
IFigure I6.5.2.avxll-1 IReasorlnList palrameterl

Notes:

a Include one or more occurrences of thisfield.

b. Ignoreextraoctets, if received. Send only defined (or significant) octets.

Table 6.5.2.aw-1

Parameter Definitions
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ReasonList

Reason List (octet 1)

Bis H G F E D C B A Value Meaning

00 00 O0OOOO 0 Unknown.

00 00O OO0 01 1 Unableto configure ISLP.

00 00 O0OO0OT10 2 ISLP failure.

00 00O0OO0T1T1 3 Service allowed but facilities not available.

00 00O0O1O00O0 4 Service not allowed.

00 00 0101 5 No Responseto TM S| assignment.

00 0OO0OO1 10 6 Required parameters unavailable. (eg., as
indicated by the RequiredParametersMask
parameter).

00 0O0O1 11 7 Reserved for common CDMA and TDMA

through network error causes. If unknown, treat the
same

01 111110 110  asvaueO.

01101111 111 Reserved for common CDMA and TDMA

through  network error causes for [ANS-41] protocol

01 111111 127  extension. If unknown, treat the same as value 0.

10 00 0O0O0O 128  CDMA Specific error causes. If unknown, treat

through the same asvaueO.

10101110 174

10101111 175  CDMA Specific error causes for [ANS-41]

through  protocol extension. If unknown treat the same
&

10111111 191 vaueO.

11 0000O00O0 192  TDMA Specific error causes as defined in by
the

. through TDMACause parameter. If unknown treat the

111011001 237  sameasvalueO.

11101110 238  TDMA Specific error causes for [ANS-41]

. through  protocol extension. If unknown, treat the same

11111111 255  asvauel.
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6.5.2.bo RequiredParametersMask

RequiredParametersMask (RPM) parameter identifies the parameters which are required by

the serving system.

Field Value Type | Reference | Notes
Identifier RequiredParametersM ask M 6.5.12
IMPLICIT OCTET STRING
Length variable octets M 65.1.1
Contents
H G F E D C B A octet| Notes
Reserved LOCID | TMSI | ESN MIN | IMS 1 a
n b

Figure 6.5.2.bo-1

Notes:

RequiredParametersMask parameter

a  Reserved bits shall be ignored on receipt and set to zero on sending.

b.

Table 6.5.2.bo-1

Parameter Definitions

Ignore extra octets, if received. Send only defined (or significant) octets.
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IMSl (octet 1, bit A)
Bits H G F E D C B A Value

MIN (octet 1, bit B)
Bts HG F E D C B A Value

ESN (octet 1, bit C)
Bis H G F E D C B A \Value

TMS (octet 1, bit D)
Bis H G F E D C B A Value

0 0
1 1

LocationArealD (LOCID) (octet 1, bit E)
Bis H G F E D C B A Value

Meaning

Not Required.

Required.

Meaning

Not Required.

Required.

Meaning

Not Required.

Required.

Meaning

Not Required.

Required.

Meaning

Not Required.

Required.
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(N.S0005-0 v 1.0 Chapter 5, page 252) ‘

6.5.2.bp ServiceRedirectionCause
The ServiceRedirectionCause (SRCAUSE) parameter is used to indicate the reason for
MS registration or accessis areturn from aredirection failure.
Field Value Type | Reference | Notes
Identifier ServiceRedirectionCause M 6.5.1.2
IMPLICIT OCTET STRING
Length variable octets M 65.1.1
Contents
H G F E D C B A octet| Notes
Service Redirection Cause 1
vos n a
Figurel 6.5.2.blp-1 I ServicleRedirelctionCaIuse parlameter
Notes:

a. Ignoreextraoctets, if received. Send only defined (or significant) octets.

Table 6.5.2.bp-1 Se

rviceRedirectionCause value

ServiceRedirectionCause (octet 1)

11111111

Bis H G F E D C B A Value Meaning

00 00O O0OOTOO 0 Not used.

00 00 0O 01 1 NormalRegistration

00 00O O0OOT11TO0 2 SystemNotFound.

00 00 O0O0T11 3 ProtocolMismatch.

00 00O O0O1O 00 4 RegistrationRejection.

00 0O0O0O1O01 5 WrongSID.

00 O0OO0OO1 10 6 WrongNID.

00000111 ! Reserved. Treat the same as vaue 1,
oo througl ¢ Normmal Registration.

11011111 223

11100000 224 Reserved for [ANS-41] protocol extension. If
througl & nknown, treat the same as vaue 1

255 Normal Registration.

Parameter Definitions
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6.5.2.bg ServiceRedirectioninfo

(N.S0005-0 v 1.0 Chapter 5, page 252)

Notes:

Returninfo

The ServiceRedirectionInfo (SRINFO) parameter identifies whether the MS should return
to the system from which it is being redirected upon failure to obtain service (Return If
Fail). The NDSS Status field identifies whether the NDSS feature is suppressed.

Field Value Type | Reference | Notes
Identifier ServiceRedirectioninfo M 6.5.12
IMPLICIT OCTET STRING
Length variable octets M 6.5.11
Contents
H G F E D C B A octet| Notes
Reserved NDS RIF 1 a
oo n b

Figure 6.5.2.bg-1 ServiceRedirectionInfo parameter

a Reserved bits shall beignored on receipt and set to zero on sending.

b. Ignoreextraoctets, if received. Send only defined (or significant) octets.

Table 6.5.2.bqg-1 ServiceRedirectioninfo value

Return If Fail (RIF) (octet 1, bit A)
Bis H G F E D C B A Value Meaning

0 0 If MS fails to access the redirected system,
M S shall not return to the serving system.

1 1 If MS fails to access the redirected system,
M S shall return to the serving system.

NDSS Status (NDS) (octet 1, bit B)
Bis H G F E D C B A Value Meaning

0 NDSSisnot suppressed.

1 1 NDSSis suppressed.
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6.5.2.br Roaminglndication

The Roaminglndication (ROAMIND) parameter is used to support the Enhanced Roaming
Indicator feature.

Field Value Type | Reference | Notes
Identifier Roaminglndication M 65.1.2
IMPLICIT OCTET STRING
Length variable octets M 65.1.1
Contents
H G F E D C B A octet| Notes
Roaming Indication 1 a
vos n b

Figure 6.5.2.br-1

Notes:

RoaminglIndication parameter

a SeeCDMA[TSB58] for the definition of thisfield.

b.

Ignore extra octets, if received. Send only defined (or significant) octets.

9. N.S0005-0 v 1.0 Chapter 6 "Signaling procedures”
Modifications

3.1 Registration Call Task

(N.S0005-0 v 1.0 Chapter 6, Page 9)

3.11 Autonomous or Power-On Registration

When the MSC becomes aware of the presence of an MS through registration, the
Serving M SC should do the following:

1 IF the MSis not authenticated:

1-1 IF the M S has authentication capabilities:

1-1-1 Include the SystemA ccessType parameter set to.

1-1-2 Execute the “M SC Initiating an Authentication Request’ task (see 4.4.1).

1-1-3 |F the MSis being redirected:

1-1-31 Send the M S the AnalogRedirectRecord or the CDMA RedirectRecord,
and the ServiceRedirectionlnfo parameter, if received.

1-1-3-2 Exit thistask.

1-1-4 ENDIF.

1-1-5 IF authentication fails:

1-1-51 Execute “Local Recovery Procedures” task (see 3.5.1).

1-1-5-2 Exit thistask.

1-1-6 ENDIF.
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1-2 ENDIF.
2 ENDIF.
3 IFthe MSisnot registered:
31 Execute the “M SC Initiating MS Registration” task (see 4.38.1).
32 IF the MSis being redirected:
321 Send the M S the AnalogRedirectRecord or the CDMA RedirectRecord, and
the ServiceRedirectionlnfo parameter, if received.
322 Exit this task.
33  ENDIF
34 IF the MSiis not authorized:
341 Execute “Local Recovery Procedures” task (see 3.5.1).
35 ENDIF.
36 Send the M S the Roamingindication parameter if received, in addition to other

Basic Call Processing

messages.

4 ENDIF.

5 Exit thistask.

Remainder unchanged
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(N.S0005-0 v 1.0 Chapter 6, Page 12)

3.2.1 Idle MS Origination

When the M S attemptsto originate a call, the Serving MSC shall do the following:

1 IF an appropriate voice or traffic channel is available for the identified air
interface control channel, the M SC may pre-seize the channel by:

1-1 Reserve the available voice or traffic channel.
1-2 Order the MSto acquire the reserved voice or traffic channel.
1-3 Verify the MS has properly tuned to this voice or traffic channel.
2 ENDIF.
3 IF the MSis not authenticated and authentication is active (AUTH=L1 in the
Overhead Message Train):
31 IF the M S has authentication capabilities:
311 Include the SystemA ccessType parameter set to.
31-2 Execute the “M SC Initiating an Authentication Request’ task (see4.4.1).
31-3 |F the MSis being redirected:
31-31 Send the M S the AnalogRedirectRecord or the CDMA RedirectRecord,
and the ServiceRedirectionlnfo parameter if received.
31-32 Exit thistask.
314 ENDIF.
315 IF authentication fails:
3151 Execute “Local Recovery Procedures” task (see 3.5.1).
31-52 Exit thistask.
316 ENDIF.
32 ENDIF.
4 ENDIF.
5 IF the MS is not registered OR |F the location of the MS has not changed
since the last registration:
51 Executethe “MSC Initiating M S Registration” task (see 4.38.1).
511 |F the MSis being redirected:
51-1-1 Send the M S the AnalogRedirectRecord or the CDMARedirectRecord,
and the ServiceRedirectionlnfo parameter if received.
51-1-2 Exit thistask.
512 ENDIF.
52 Send the M S the Roaminglndication parameter if received, in addition to other

Basic Call Processing

messages.
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6 ELSEIF the MSC requires the MS's service profile (e.g., per call authorization
reguired or the service profile is not present):

6-1 Execute the “M SC Initiating Qualification Request’ task (see 4.33.1).
61-1 |F the MSis being redirected:
6-1-1-1 Send the M S the AnalogRedirectRecord or the CDMARedirectRecord,
and the ServiceRedirectionlnfo parameter if received.
6-1-1-2 Exit thistask.
6-1-2 ENDIF.
6-2 Send the M S the Roaminglndication parameter if received, in addition to other
messages.
7 ENDIF.
8 Execute “Initialize the OneTimeFeaturel ndicator Parameter” task (see 3.2.8).
9 Execute “MSC Analyze MS Dialed Number” task (see 3.2.3).
10 | F the PointOfReturn is ToneTermination:
10-1 Execute “Apply Access Denial Treatment” task (see 3.4.5).
10-2 Exit thistask.
11 ENDIF.
12 IFthe MSis not authorized:
12-1 Execute “Apply Access Denial Treatment” task (see 3.4.5).
12-2 Exit thistask.
13 ENDIF.
14 Execute the “MSC PACA Call Origination Invocation” task (see5.17.2).
15 I F unsuccessful:
151 Execute “Apply Access Denial Treatment” task (see 3.4.5).
16 EL SE (seize the channel by):
16-1 Reserve the available voice or traffic channel.
16-2 Order the M Sto acquire the reserved voice or traffic channel.
16-3 Verify the MS has properly tuned to this voice or traffic channel.
164 I F unsuccessful:
16-4-1 Execute “Apply Access Denial Treatment” task (see 3.4.5).
165 ENDIF.

3.2 Origination Call Tasks
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17 ENDIF.

18 Execute the “MSC MWN Call Origination Invocation” task (see 5.13.7).
19 ENDIF.

20 IF the AnnouncementL ist parameter is received:

Execute the “Play All Announcements in the AnnouncementList” task (see
3.25).

21 ENDIF.

22 Execute the “M SC Routing Points Of Return” task (see 3.2.6).

23 Exit thistask.

Remainder unchanged
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4.4 Authentication Request

4.4.1 MSC Initiating an Authentication Request INVOKE

(N.S0005-0 v 1.0 Chapter 6, Page 75)

The MSC shall start the authentication request process:

a  when an authentication capable MS accesses the system and the
AuthenticationCapability for the MSis not available, and

b. when an authentication capable MS accesses the system and the MS's
AuthenticationCapability status information indicates that authentication is
required.

System accesses include autonomous registration, call origination, call termination, flash requests,
power down (de-)registrations, and SMS page responses. On the assumption that the Anchor MSC
is responsible for authenticating an MS before providing service, handoff into an MSC should not
trigger the authentication request process in the new Serving MSC.

The Serving MSC shall perform the following:

1 IF authentication parameters were received:

1-1 Determine the value of the RandomVariable (RAND) used by the MS to compute
its AuthenticationResponse (AUTHR) (see Annex A “Procedures for RANDC

Verification”).
1-2 IF the value of RandomVariable (RAND) cannot be determined:
1-2-1 IF the value of RANDC received from the MS corresponds to a

RandomVariable (RAND) value that may have been transmitted by a
neighboring MSC:

1-2-1-1 Execute the “MSC Initiation of Random Variable Request’ task (Section
4.34.).

1-2-1-2 IF the random variable request is unsuccessful :

1-2-1-2-1 Execute the “MSC Initiation of a Authentication Failure Report”

task (Section 4.3.1) with aReportType parameter value of .

1-2-1-2-2 Exit this task with an authentication failed indication.

1-2-1-3 EL SE (random variable request is successful):

1-2-1-3-1 The RandomVariable (RAND) value received from the neighboring

MSC shall be treated as the RandomVariable (RAND) used by the
MSfor this system access.

1-2-1-3-2 Continue thistask.

1-2-1-4 ENDIF.

1-2-2 ELSE:

1-2-2-1 Execute the “MSC Initiation of a Authentication Failure Report” task
(Section 4.3.1) with a ReportType parameter value of .

1-2-2-2 Exit this task with an authentication failed indication.

1-2-3 ENDIF.

13 ENDIF.
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2 ENDIF.

3 Include the SystemA ccessType parameter set to indicate the type of access
triggering the request (e.g., , , , , ).

4 Include the SystemCapabilities (SYSCAP) parameter indicating whether
authentication parameters were requested for this system access.

5 Includethe MSCID parameter set to theidentity of the MSC.

6 IFthe MSC isNDSS capable:

I nclude the TransactionCapability parameter set to the current capabilities of the

6-2

system.

Include the ControlChannelMode (CCM) parameter set to indicate the operating

6-3

mode of the MS.

Include the CDMANetworkldentification (CDMANID) parameter set to identify

64

the serving network.

Include the ServiceRedirectionCause parameter set to the reason of MS

81

82

83
84
84-1

84-2

84-2-1

8-4-3
85
8-6

86-1

8-7

Intersystem Procedures

registration or access.

7 ENDIF.

8 IF authentication parameters were received:
Include the CallHistoryCount (COUNT) and AuthenticationResponse (AUTHR)
parameters provided by the M S.

Include the RandomVariable (RAND) parameter used by the MS to compute the
AuthenticationResponse (AUTHR) parameter.

Include the Termina Type (TERMTY P) parameter as declared by the M S.
IF the SystemA ccessType parameter indicatesa or with digits:

Include the Digits (Diaed) parameter set to the decrypted digits received
fromthe MS.

IF the SystemA ccessType parameter indicates a and air interface encoding
of the dialed digits was not TBCD:

Include the AuthenticationData parameter set to the value used by the
MS to compute the AuthenticationResponse (AUTHR).

ENDIF.
ENDIF.

IF the SystemAccessType parameter indicates a and the
SignalingM essageEncryptionK ey parameter was provided to the Serving M SC:

Include the ConfidentialityModes (CMODES-actual) parameter indicating
the current status of Signaling Message Encryption.

ENDIF.
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9 ENDIF.

10 Send an AuthenticationRequest INVOKE to the MSC’ s associated VLR.
11 Start the Authentication Request Timer (ART).

12 WAIT for an Authentication Request response:

13 WHEN aRETURN RESULT isreceived:

131 Stop timer (ART).
132 IF the message can be processed:

13-2-1

IF the AnaogRedirectRecord or the CDMARedirectRecord parameter is

13-2-1-1

received (i.e., the MSis being redirected):
Return to the invoking process.

13-2-2

ENDIF.

13-2-3

13-2-31
13-2-3-1-1

13-2-3-1-2
13-2-3-2
13-2-3-2-1
13-2-3-2-2
13-2-3-3
13-2-4

13-2-4-1

13-2-4-2
13-2-5

IF the Termina Type (TERMTY P) parameter is received (i.e., the AC isusing
TSB51 authentication procedures):

IF TSB51 operation is supported:

Execute TSB51 procedures for AuthenticationRequest (refer to
TIA/EIATSB51).

Return to the invoking process.

ELSE (TSB51 operation is not supported):
Execute the “Local Recovery Procedures” task (see 3.5.1).
Return to the invoking process.

ENDIF.

EL SE (the Termina Type (TERMTY P) parameter is not received, i.e., the AC
is using 1S-41-C authentication procedures):

Execute the “MSC Receiving Authentication Parameters” task (see
4.1.6) using the parameters received.

Return to theinvoking process.
ENDIF.

133 EL SE (the message cannot be processed):

13-3-1 Execute the “Local Recovery Procedures” task (see 3.5.1).
13-3-2 Return to the invoking process with an authentication failed indication.
134  ENDIF.

14

WHEN aRETURN ERROR or REJECT isreceived:

14-1 Stop timer (ART).
14-2 Execute the “Local Recovery Procedures” task (see 3.5.1).
14-3 Return to the invoking process with an authentication failed indication.

15

WHEN timer (ART) expires:

151 Execute the “Local Recovery Procedures” task (see 3.5.1).
152 Return to the invoking process with an authentication failed indication.
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16 ENDWAIT.

4.4.2 VLR Receiving AuthenticationRequest INVOKE

When a VLR receives an AuthenticationRequest INVOKE, it shall perform the following:

1 IF the received message can be processed:

11 IF the indicated M S s AuthenticationCapability status information indicates that
authentication is not required:

1-1-1 Send an AuthenticationRegquest RETURN RESULT to the requesting MSC.

1-1-2 Exit thistask.

1-2 ENDIF.

1-3 IF the MS is not alowed to register (e.g., the MS is on a negative list or
registration attempts for the MS from same MSCID and LocationArealD have
failed in the recent past or the request is within a previously received
DeniedAuthorizationPeriod):

1-31 Include the DenyAccess parameter set to.

1-3-2 Send aRETURN RESULT to the requesting MSC.

133 Exit thistask.

14 ENDIF.

15 IF the SharedSecretData (SSD) was provided to the VLR:

151 IF the MaobileldentificationNumber MSID and ElectronicSeria Number

parameters reported by the M'S cannot be validated:

1-51-1 Send an AuthenticationRequest RETURN RESULT to the requesting
MSC.

1-51-2 Include the ReportType parameter set to.

1-51-3 Execute the “VLR Initiating an Authentication Failure Report” task (see
435).

1514 Exit thistask.

152 ENDIF.

1-53 IF the Terminal Type (TERMTY P) reported for the MSisinvalid:

1-5-31 Send an AuthenticationRequest RETURN RESULT to the requesting
MSC.

1-532 Execute the “VLR Initiating an Authentication Failure Report” task (see
4.3.5) with the ReportType parameter set to indicate .

1-5-3-3 Exit thistask.

154 ENDIF.

1-55 IF the SystemAccessTypeis, ,, or :1-55-1 IF the received
SystemCapabilities (SY SCAP) parameter indicates that the Serving MSC
requested authentication parameters for this system access (in the
Overhead Message Train):

1-551-1 | F authentication parameters were not received from the M S;

1-5-51-11 Send an AuthenticationRequest RETURN RESULT to the

requesting MSC.

1-551-1-2 Execute the “VLR Initiating an Authentication Failure Report”

task (see 4.3.5) with the ReportType parameter set to indicate .
1-551-1-3 Exit thistask.

Intersystem Procedures
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15512

1-5-51-2-1

1-5-51-2-2

1-551-2-3

1-551-2-31

1-5-51-2-3-2

1-551-2-33

155124
1-551-25

1551251
1-551-2-52
1-551-2-53
1551254
1-551-2-55
1-551-2-6

1-5-5-1-2-7
1-551-2-7-1

1-5-51-2-7-2

1-5-5-1-2-7-3

1-551-2-7-31
1-551-2-7-3-1-1
1-551-2-7-3-1-2

1-5-51-2-7-3-2
1-551-2-7-3-2-1

1-5-5-1-2-7-3-2-2
1-5-5-1-2-7-3-3

1-551-2-7-4

4.4 Authentication Request

EL SE (authentication parameters were received from the MS):

Convert values in the Digits (Diaed) parameter into TBCD
encoding.

Execute CAVE using the value of the MS's SharedSecretData
(SSD) recorded in the VLR's database and the parameters
requested by the SystemA ccessType.

IF  the CAVE authentication result and the
AuthenticationResponse (AUTHR) received from the MS (see
Annex C “Authentication Response Verification”) do not
match:

Send an AuthenticationRequest RETURN RESULT to the
requesting M SC.

Execute the “VLR Initiating an Authentication Failure
Report” task (see 4.3.5) with the ReportType parameter set
toindicate.

Exit thistask.
ENDIF.

IF the stored count and the CalHistoryCount (COUNT)
reported by the M S do not match:

Send an AuthenticationRequest RETURN RESULT to the
requesting M SC.

Include the CallHistoryCount (COUNT) parameter set to
the COUNT reported by the MS.

Include the CallHistoryCountExpected parameter set to the
COUNT expected by the VLR.

Execute the “VLR Initiating an Authentication Failure
Report” task (see 4.3.5) with the ReportType parameter set
to indicate .

Exit this task.
ENDIF.
IF the SystemAccessTypeis or :

Generate the SignalingM essageEncryptionKey (SMEKEY)
parameter.

Include the SignalingMessageEncryptionKey (SMEKEY)
parameter.

IF the MS's Service Profile indicates that the MS
subscribes to Voice Privacy:

IF the M S supports:
Generate the VoicePrivacyMask (VPMASK).

Include the VoicePrivacyMask (VPMASK)
parameter.

EL SEIF the M S supports:
Generate the CDMAPrivateLongCodeMask

(CDMAPLCM).
Include the CDMAPrivatelongCodeMask
(CDMAPLCM) parameter.
ENDIF.
ENDIF.
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1-551-2-8
15513
1552
156

1-56-1

1-56-2

1-56-3
1-57
158

1581

1-5-8-2

1-5-8-3
1-59
1-510

1-5101
1-5-10-2
1-511
1512
1-513

1-5131

1-5-14
1-5-15
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ENDIF.
ENDIF.
ENDIF.

ELSEIF the SystemAccessType is and the ConfidentialityModes
(CMODES-Actua) parameter is received and the ConfidentialityModes
(CMODES-Actud) indicates that Signaling Message Encryption isinactive:

Select a RandomV ariableUniqueChallenge (RANDU) and execute CAVE
using the value of the MS's SharedSecretData (SSD) recorded in the
VLR's database to produce an AuthenticationResponseUnique
(AUTHU).

Include the RandomVariableUniqueChallenge (RANDU) and
AuthenticationResponseUnique (AUTHU) parameters.

Mark the M'S pending Unique Challenge.
ENDIF.
IF local administrative procedures request that a Unique Challenge shall be
initiated:
Select a RandomV ariableUniqueChallenge (RANDU) and execute CAVE
using the value of the MS's SharedSecretData (SSD) recorded in the

VLR's database to produce an AuthenticationResponseUnique
(AUTHU).

Include the RandomVariableUniqueChallenge (RANDU) and
AuthenticationResponseUnique (AUTHU) parameters.

Mark the MS pending Unique Challenge
ENDIF.
IF local administrative procedures request that a COUNT update shall be
initiated:
Include the UpdateCount (UPDCOUNT) parameter.
Mark the MS pending COUNT update.
ENDIF.
Send an AuthenticationRequest RETURN RESULT to the requesting MSC.

IF the MS is marked pending Unique Challenge, OR IF the MS is marked
pending COUNT update;

Execute the “VLR Awaiting AuthenticationStatusReport INVOKE’ task
(see4d.5.2).

ENDIF.
Exit thistask.

1-6 EL SE (the SharedSecretData (SSD) was not provided to the VLR):

1-61

1-6-2

1-6-3
1-6-4
1-64-1

1-65

Intersystem Procedures

Relay the SystemCapabilities (SYSCAP) parameter modified to indicate
whether the VLR isableto perform .

Include the SenderldentificationNumber set to the identification number of
the sending functional entity.

Relay all other received parameters.
IF the VLR is sending the message to an SS7 network.

Include the PC_SSN parameter with the Type field set to VLR and the
PC and SSN fields set to the VLR’ s point code and subsystem number.

ENDIF.
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1-6-6 Send an AuthenticationRequest INVOKE to the HLR associated with the
MS.
1-6-7 Start the Authentication Request Timer (ART).
1-6-8 WAIT for an Authentication Request response:
1-6-9 WHEN aRETURN RESULT isreceived:
1-691 Stop timer (ART).
1-6-9-2 I F the message can be processed:
1-6-9-2-1 IF the Terminal Type (TERMTY P) parameter is received (i.e., the AC
is using TSB51 authentication procedures):
1-6-9-2-1-1 IF TSB51 operation is supported:
1-6-9-2-1-1-1 Execute TSB51 procedures for AuthenticationRequest
(refer to TIA/EIA TSB51).
1-6-9-2-1-1-2 Exit thistask.
1-4-9-2-1-2 ELSE (TSB51 operation is not supported):
1-6-9-2-1-2-1 Execute the “Local Recovery Procedures” task (see 3.5.1).
1-6-9-2-1-2-2 Exit thistask.
1-6-9-2-1-3 ENDIF.
1-6-:9-2-2 EL SE (the Termina Type (TERMTY P) parameter is not received, i.e.,
the AC is using IS-41-C authentication procedures):
1-6-9-2-2-1 IF the DenyAccess parameter is received:
1-6-9-2-2-1-1 Relay the received DenyA ccess parameter.
1-6-9-2-2-2 ENDIF.
1-6-9-2-2-3 IF the SSDNotShared (NOSSD) parameter is received:
1-6-9-2-2-3-1 Remove the MS's current SharedSecretData (SSD) and
AuthenticationAlgorithmVersion (AAV) from the VLR's
database.
1-6-9-2-2-4 ENDIF.
1-69-2-2-5 |F the RandomV ariableSSD (RANDSSD) is received:
1-6-9-2-2-5-1 | F SharedSecretData (SSD) is shared:
1-6-9-2-2-51-1 Remove the MS's current SharedSecretData (SSD)
and AuthenticationAlgorithmVersion (AAV) from the
VLR’ sdatabase.
1-6-9-2-2-5-2 ENDIF.
1-6-9-2-2-5-3 Relay the received RandomVariableSSD (RANDSSD)
parameter.
1-6-9-2-2-5-4 Mark the M S pending SSD update.
1-6-9-2-2-5-5 I F the SharedSecretData (SSD) parameter is received:
1-6-9-2-2-55-1 Store the pending SharedSecretData (SSD) value.
1-6-9-2-2-5-5-2 IF the AuthenticationAlgorithmVersion (AAV)
parameter isreceived:
1-6-9-2-2-5-52-1 Store  the  AuthenticationAlgorithmVersion
(AAV) value.
1-6-9-2-2-553 ENDIF.
1-6-9-2-2-5-54 Select a RandomV ariableUniqueChallenge (RANDU)

4.4 Authentication Request
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1-6-9-2-2-555

1-6-9-2-2-5-5-6
1-6-9-2-2-56
1-6-9-2-2-56-1

1-6-9-2-2-5-6-2

1-6-9-2-2-5-6-3
1-6-9-2-2-5-7
1-6-9-2-2-6
1-6-9-2-2-6-1
1-6-9-2-2-6-1-1
1-6-9-2-2-6-1-2

1-6-9-2-2-6-1-2-1

1-6-9-2-2-6-1-3
1-6-9-2-2-6-1-4

1-6-9-2-2-6-1-4-1

1-6-9-2-2-6-1-5
1-6-9-2-2-6-2
1-6-9-2-2-6-3

1-6-9-2-2-6-3-1

1-6-9-2-2-6-3-2
1-6-9-2-2-6-4
1-6-9-2-2-7
1-6-9-2-2-8
1-6-9-2-2-8-1
1-6-9-2-2-8-2
1-6-9-2-2-9
1-6-9-2-2-10

1-6-9-2-2-10-1

1-69-2-2-11
1-6-9-2-2-12
1-69-2-2-12-1
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SharedSecretData  (SSD) to produce an
AuthenticationResponseUnique (AUTHU).

Include the RandomV ariableUniqueChallenge
(RANDU) and  AuthenticationResponseUnique
(AUTHU) parameters.

Mark the M'S pending Unique Challenge.
EL SE (SharedSecretData (SSD) parameter not received):

Relay the RandomV ariableUniqueChallenge (RANDU)
parameter.

Relay the AuthenticationResponseUnique (AUTHU)
parameter.

Mark the M'S pending Unique Challenge.
ENDIF.
EL SE (RandomV ariableSSD (RANDSSD) not received):
I F the SharedSecretData (SSD) parameter is received:
Storethe SharedSecretData (SSD).

IF the AuthenticationAlgorithmVersion (AAV)
parameter isreceived:

Store the  AuthenticationAlgorithmVersion
(AAV) value.

ENDIF.

IF the CalHistoryCount (COUNT) parameter is
received:

Store the received CallHistoryCount (COUNT)
value.

ENDIF.
ENDIF.

IF the RandomVariableUniqueChallenge (RANDU) is
received:

Relay the received RandomV ariableUniqueChallenge
(RANDU) and  AuthenticationResponseUnique
(AUTHU) parameters.

Mark the M'S pending Unique Challenge.
ENDIF.
ENDIF.
IF UpdateCount (UPDCOUNT) is received:
Relay the received UpdateCount (UPDCOUNT) parameter.
Mark the M S pending COUNT update.
ENDIF.

IF the SignalingMessageEncryptionKey (SMEKEY) is
avalable:

Relay the SignalingMessageEncryptionKey (SMEKEY)
parameter.

ENDIF.
IFthe VoicePrivacyMask (VPMASK) is received:
Relay the VoicePrivacyMask (VPMASK) parameter.
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1-6-9-2-2-13 ENDIF.

1-6-9-2-2-14 IF the CDMAPrivateLongCodeMask (CDMAPLCM) is
received:

1-6-9-2-2-14-1 Relay the CDMAPrivatel ongCodeMask (CDMAPLCM)

parameter.

1-6-9-2-2-15 ENDIF.

1.69-2-2-16 | F the AnalogRedirectRecord is received:

1-6-9-2-2-16-1 Relay the AnalogRedirectRecord.

1-6-9-2-2-17 ENDIF.

1-6-9-2-2-18 | F the CDM A RedirectRecord is received:

169-2-2-181 Relay the CDMA RedirectRecord.

1-6-9-2-2-19 ENDIF.

1-6-9-2-2-20 | F the ServiceRedirectionInfo is received:

1-6-9-2-2-20-1 Relay the ServiceRedirectionlnfo parameter.

1-69-2-2-21 ENDIF.

1-6-9-2-2-22 | F the Roaminglndication is received:

1.69-2-2-22-1 Relay the Roamingl ndication parameter.

1-6-9-2-2-23 ENDIF.

1-6-9-2-2-24 Send an AuthenticationRequest RETURN RESULT to the
requesting MSC.

1-6-9-2-2-25 IF the MS is marked pending SSD update, OR IF the MS is
marked pending Unique Challenge, OR IF the MS is marked
pending COUNT update:

1-6-9-2-2-25-1 Execute the “VLR Awaiting AuthenticationStatusReport

INVOKE' task (see4.5.2).

1-6-9-2-2-26 ENDIF.

1-6-9-2-2-27 Exit thistask.

1-6-9-2-3 ENDIF.

1-6-9-3 EL SE (the message cannot be processed):

1-69-31 Send aRETURN ERROR to the MSC with the Error Code indicating

1-6-9-3-2 Execute the “Local Recovery Procedures” task (see 3.5.1).

1-6-9-3-3 Exit thistask.

1-6-9-4 ENDIF.

1-6-10 WHEN a RETURN ERROR or REJECT isreceived:

1-6-10-1 Stop timer (ART).

1-6-10-2 CASE Error Code OF:

1-6-10-3

1-6-10-3-1 | F the parameter was originated from the initiating functiona entity:

1-6-10-3-1-1 Send aRETURN ERROR with the Error Code indicating .

1-6-10-3-2 ELSE:

1-6-10-3-2-1 Send aRETURN ERROR with the Error Code indicating .

1-6-10-3-3 ENDIF.

1-6-104 DEFAULT:

1-6-104-1 Send aRETURN ERROR with the Error Code indicating .

4.4 Authentication Request

162 Intersystem Procedures

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35

N.S0010-0v 1.0

1-6-10-5 ENDCASE.

1-6-10-6 Execute the “Local Recovery Procedures” task (see 3.5.1).

1-6-10-7 Exit this task.

1-6-11 WHEN timer (ART) expires:

1-6-11-1 Send aRETURN ERROR to the MSC with the Error Code indicating .
1-6-11-2 Execute the “Local Recovery Procedures” task (see 3.5.1).

1-6-11-3 Exit thistask.

1-6-12 ENDWAIT.

1-7 ENDIF.

2 EL SE (the received message cannot be processed):

2-1 Send aRETURN ERROR to the requesting M SC with the proper Error Code value

(seethefollowing table).

3 ENDIF.

4 Exit thistask.

Table 8

VLR AuthenticationRequest Response

Problem Detection and Recommended Response from VLR to MSC
PROBLEM DEFINITION 1 2 3 4 5 6 7 8 | Notes
RETURN ERROR
Error Code
a
a
X e
a
X e
X b, e
a
X d, e
X e
X d,e
a
X d, e
a
a
a
RETURN RESULT DenyAccess X ce

Problem Detections:

1. The requested MAP operation is recognized, but not supported, by the receiving VLR, or the
requesting functional entity is not authorized.

2. A required VLR resource (e.g., internal memory record, VLR is fully occupied) is temporarily not

available (e.g., congestion).

3. A required resource (e.g., data base access, functional entity) is not presently accessible due to a

failure. Human intervention may be required for resolution.

Intersystem Procedures
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4.

Notes:

" a0 o

4.4.3

A supplied parameter has an encoding problem (e.g., the supplied MobileldentificationNumber or
[ nternational M obileStationldentity parameter digit values do not meet the BCD specification); or,
two or more mutually exclusive parameters have been supplied (e.g., Digits (Dialed) parameter
received, but SystemAccessTypeisnot).

A supplied parameter value is unrecognized or has nonstandard values (e.g., Not used).

The supplied MobileldentificationNumber MSID's parameter's AC (HLR) responded that the MIN
MSID is not in the AC (HLR)'s range of MINs MSIDs or Directory Numbers (suspect routing
error).

An optional parameter required by the AC (HLR) was expected, but not received (eg.,
SystemCapabilities (SYSCAP) parameter indicated authentication is supported () but
AuthenticationResponse (AUTHR), ConfidentialityModes (CMODES), CalIHistoryCount (COUNT)
and/or RandomVariable (RAND) parameters was not received; or SystemAccessType indicated ,
but Digits (Dialed) parameter was not received).

The supplied Mobilel dentificationNumber or_International M obileStationldentity parameter’'s AC
(HLR) responded that the MHN M S cannot be Authenticated because of the reason identified by
the supplied DenyA ccess parameter val ue.

ThisError Codeis not an appropriate VLR response to an AuthenticationRequest transaction.
It isrecommended that a VLR supports AuthenticationRequest transactions.

Only RETURN RESULT operations needing clarification have been included.

Include the in question as the FaultyParameter parameter.

This response may have been originated by the AC (HLR).

HLR Receiving AuthenticationRequest INVOKE

When an HLR receives an AuthenticationRequest INVOKE, it shall perform the following:

1 IF the received message can be processed:
1-2 |F the M S identity is within the range of the HL R:

1-2-1 IF the MSC is NDSS capable, and the NDSS procedure has not been
performed for the MS on thisMSC _and the NDSS feature is not suppressed
forthe MS:

1-2-1-1 IF the HL R determines there is a more preferable system for the MS and

decidesto select the system for NDSS redirection:

1-2-1-1-1 | F the selected system isa CDMA system:

1-2-1-1-1-1 Include the CDMA RedirectRecord of the selected system.

1-2-1-1-2 EL SEIF the selected system is an analog system:

1-2-1-1-2-1 Include the AnalogRedirectRecord of the sdected system.

1-2-1-1-3 ENDIF.

1-2-1-1-4 Include the ServiceRedirectioninfo of the selected system if

available.

1-2-1-1-5 Include the SystemMyTypeCode parameter set to the HLR's

manufacturer.

1-2-1-1-6 Send aRETURN RESULT to therequesting VLR.

1-2-1-1-7 Exit thistask.

1-2-1-2 ENDIF.

1-2-2 ENDIF.

1-3 ENDIF.
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1-4 Include the MSID parameter set to identify the MSto the AC.
1-5 Include the SenderldentificationNumber set to the identification number of the
HLR.

1-6 Relay all other received parameters.

1-7 Send an AuthenticationRequest INVOKE to the AC associated with the MS.
1-8 Start the Authentication Request Timer (ART).

19 WAIT for an Authentication Request response:

1110 WHEN aRETURN RESULT isreceved:

1-10-1 Stop timer (ART).

1-10-2 I F the message can be processed:

1-10-2-1 IF the SharedSecretData parameter is received:

1-10-2-1-1 IF the MIN may be needed for authentication calculations for the
MS

1-10-2-1-1-1 | F the MobileldentificationNumber parameter was not present

asthe MSID parameter in the INVOKE ANDIF the MIN cannot
be derived from the IMS:

1-10-2-1-1-1-1 Include theM SID parameter set to identify the MS to the
VLR

1-10-2-1-1-2 ENDIF.

1-10-2-1-2 ENDIF.

1-10-2-2 ENDIF.

1-10-2-3 IF the MS's service profile indicates that the MS did not subscriber to
Voice Privacy:

1-10-2-3-1 Discard any received VoicePrivacyMask (VPMASK) or

CDMAPrivatel ongCodeMask (CDMAPL CM) parameters.
1-10-24 ENDIF.

1-10-2-5 Relay all other received parameters.

1-10-2-6 Send aRETURN RESULT to the requesting VLR.

1-10-2-7 Exit thistask.

1-10-3 EL SE (the message cannot be processed):

1-10-3-1 Send a RETURN ERROR to the requesting VLR with the Error Code
indicating .

1-10-3-2 Execute the “Local Recovery Procedures” task (see 3.5.1).

1-10-3-3 Exit thistask.

1-104 ENDIF.

1111 WHEN aRETURN ERROR or REJECT isreceived:

1-11-1 Stop timer (ART).

1-11-2 CASE Error Code OF:

1-11-3 :

1-11-31 Send a RETURN ERROR to the requesting VLR with the Error Code
indicating .

1-11-4 DEFAULT:

1-11-4-1 Send a RETURN ERROR to the requesting VLR with the Error Code
indicating .

1-11-5 ENDCASE.

Intersystem Procedures 165 4.4 Authentication Request



N.S0010-0v 1.0

1-11-6 Execute the “Local Recovery Procedures” task (see 3.5.1).

1-11-7 Exit thistask.

1-12  WHEN timer (ART) expires:

1-12-1 Send a RETURN ERROR b the requesting VLR with the Error Code
indicating .

1-12-2 Execute the “Local Recovery Procedures” task (see 3.5.1).

1-12-3 Exit thistask.

1-13 ENDWAIT.

2 EL SE (the received message cannot be processed):
2-1 Send aRETURN ERROR to the requesting VLR.

3 ENDIF.
4 EXxit thistask
Table 9 HLR AuthenticationRequest Response
Problem Detection and Recommended Response from HLR to VLR
PROBLEM DEFINITION 1 2 3 4 5 6 7 8 Notes
RETURN ERROR
Error Code

a

a

X e

a

X e
X b, e

a
X de

X e
X de

a
X de

a

a

a

RETURN RESULT DenyAccess X ce

Problem Detections:

1. The requested MAP operation is recognized, but not supported, by the receiving HLR, or the
requesting functional entity is not authorized.

2. A required HLR resource (e.g., interna memory record, HLR is fully occupied) is temporarily not
available (e.g., congestion).

3. A required resource (e.g., data base access, functional entity) is not presently accessible due to a
failure. Human intervention may be required for resolution.

4. A supplied parameter has an encoding problem (e.g., the supplied MobileldentificationNumber or
[ nternational M obileStationl dentity parameter digit values do not meet the BCD specification); or,
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two or more mutually exclusive parameters have been supplied (e.g., Digits (Dialed) parameter
received, but SystemAccessTypeisnot).

A supplied parameter value is unrecognized or has nonstandard values (e.g., Not used).

The supplied MebileldentificationNumber MSID parameter is not in the HLR's range of MINs
MSIDs or Directory Numbers (suspect routing error).

An optional parameter required by the HLR (AC) was expected, but not received (e.g.,
SystemCapabilities (SYSCAP) parameter indicated authentication is supported () but
AuthenticationResponse (AUTHR), ConfidentialityModes (CMODES), CalHistoryCount (COUNT)
and/or RandomV ariable (RAND) parameters was not received; or SystemAccessType indicated |,
but Digits (Dialed) parameter was not received).

The supplied MobileldentificationNumber or |nternational M obileStationldentity parameter’'s AC
(HLR) responded that the MHN M S cannot be Authenticated because of the reason identified by
the supplied DenyA ccess parameter value.

This Error Code is not an appropriate HLR response to an AuthenticationRequest transaction.
Itisrecommended that a HL R supports AuthenticationRequest transactions.

Only RETURN RESULT operations needing clarification have been included.

Include the in question as the FaultyParameter parameter.

This response may have been originated by the AC.
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4.32 Qualification Directive

4.32.1 HLR Initiating a Qualification Directive INVOKE

When an HLR detects that an MS's profile or qualification information is changed, or if
HLR receives a request to suppress or activate the NDSS feature, it shall perform the

following:

11

1 IFthe MS'scurrent serving VLR isknown;

IF the NDSSfeature is activated and the HL R decidesto redirect the M S;

1-1-1

| F the selected system isa CDMA system:

1111

Include the CDM A RedirectRecord of the selected system.

112

EL SEIF the selected system is an analog system:

1121

Include the AnalogRedirectRecord of the selected system.

113

ENDIF.

1-1-4

Include the ServiceRedirectionlnfo parameter if available.

12

EL SEIF the NDSS is suppressed:

121

Include the ServiceRedirectionlnfo parameter.

ENDIF.

13
14
15

1-6
1-7
1-7-1
1-7-2
1-7-3
18
1-91
1-10-2
1-11
1-11-1
1-11-2
1-12
1-12-1
1-12-2
1-12-3
1-13
1-14
1-15
1-16
1-17

4.32 Qualification Directive

Include the ElectronicSerial Number parameter set to the MS' s ESN.

Include the MobileldentificationNumber MSID parameter set to identify the MS
to the M SCthe- MS sMIN-.

Include the SystemMyTypeCode parameter set to the HLR’ s manufacturer.
IFthe MSis not authorized:
Include the AuthorizationDenied parameter.
Include the DeniedA uthorizationPeriod parameter set appropriately.
Set the QualificationlnformationCode to .
EL SEIF only profile isto be updated:
Executethe “Loading of Profile Parameters” task (see 3.1.3).
Set the QualificationlnformationCodeto .
EL SEIF only validation parameters are to be updated:
Include the AuthorizationPeriod parameter set appropriately.
Set the QualificationlnformationCode to .
EL SEIF profile and validation parameters are to be updated:
Execute the “Loading of Profile Parameters” task (see 3.1.3).
Include the AuthorizationPeriod parameter set appropriately.
Set the QualificationlnformationCode to .
ENDIF.
Send a QualificationDirective INVOKE to the M S's current serving VLR.
Start the Qudiification Directive Timer (QDT).
WAIT for aQualification Directive response:
WHEN aRETURN RESULT isreceived:
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Stop timer (QDT).
I F the message cannot be processed:
Execute “Local Recovery Procedures” task (see 3.5.1).

ENDIF.
WHEN aRETURN ERROR or REJECT isreceived:

Stop timer (QDT).

Execute“Local Recovery Procedures” task (see 3.5.1).
WHEN timer (QDT) expires:

Execute“Local Recovery Procedures” task (see 3.5.1).
ENDWAIT.

2 ENDIF.

3 Exit thistask.

4.32.3 VLR Initiating a Qualification Directive INVOKE

When a VLR detects that an MS's profile or qualification information is changed, it shall
perform the following:

1 Include the ElectronicSerial Number parameter set to the MS's ESN.

2 Include the MabileldentificationNumber MSID parameter set to the MSID that
the mobile |ast registered with M-S s-MIN-

3 Include the SystemMyTypeCode parameter set to the HLR's manufacturer.

4 _Relay the CDMARedirectRecord if received.
5 Relay the AnalogRedirectRecord if received.

6 Relay the ServiceRedirectionInfo parameter if received.

&1
8-2

91
9-2

10-1
10-2

Intersystem Procedures

7 IFthe MSisnot authorized:

Include the AuthorizationDenied parameter.
Include the QualificationlnformationCode parameter set to.

8 ELSEIF only profile isto be updated:

Execute the “Loading of Profile Parameters” task (see 3.1.3).
Include the QualificationlnformationCode parameter set to .

9 EL SEIF only validation parameters are to be updated:

Include the AuthorizationPeriod parameter set appropriately.
Include the QualificationlnformationCode parameter set to.

10 EL SEIF profile and validation parameters are to be updated:

Execute the “Loading of Profile Parameters” task (see 3.1.3).
Include the AuthorizationPeriod parameter set appropriately.
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10-3

151
152
15-2-1
153

16-1
16-2

17-1

Include the Qualificationl nformationCode parameter set to.

11 ENDIF.

12 Start the Qualification Directive Timer (QDT).

13 Send a QuadlificationDirective INVOKE to the MS's current Serving
MSC.

14 WAIT for aQualification Directive response:

15 WHEN aRETURN RESULT isreceived:

Stop timer (QDT).
IF the message cannot be processed:

Execute “Local Recovery Procedures” task (see 3.5.1).
ENDIF.

16 WHEN aRETURN ERROR or REJECT isreceived:

Stop timer (QDT).
Execute“Local Recovery Procedures” task (see 3.5.1).

17 WHEN timer (QDT) expires:
Execute“Local Recovery Procedures” task (see 3.5.1).

18 ENDWAIT.

19 Return to the calling task.

4.32.4 MSC Receiving QualificationDirective INVOKE

When an MSC receives a QualificationDirective INVOKE:

1 IF the received message can be processed:

| F the AnalogRedirectRecord or the CDMARedirectRecord parameter is received

121

(i.e., the MSis being redirected):

Send the M S the AnalogRedirectRecord or the CDMARedirectRecord, and

122

the ServiceRedirectionlnfo parameter if received.
Exit thistask.
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13 EL SEIF the ServiceRedirectionlnfo parameter is received:
131 Send the M S the ServiceRedirectionlnfo parameter.
132 Exit thistask.
1-4 ENDIF.
1-5 IF AuthorizationDenied parameter is received:
1-51 IF the indicated MS is involved in a call or service operation axchored by
this M SC:
1-51-1 The MSC may optionally discontinue the call or service operation
currently in progress.
152 ENDIF.
153 Clear the subscriber’ s profile.
1-6 EL SEIF theindicated MS's profile information is received:
1-6-1 Overwrite any existing profile parameter(s) with the received value(s).
1-6-2 Add any new profile parameter(s) received to the MS's profile information.
1-6-3 Execute the “MSC MWN Status Change Invocation” task (see 5.13.9).
1-7 ENDIF.
18 Send aRETURN RESULT to therequesting VLR.
19 IF the indicated MS is involved in a call or service operation anchored by this
MSC:
191 IF the MSis not authorized for the current call or service operation:
1-9-1-1 The Serving System may optionally discontinue the call or service
operation currently in progress.
192 ENDIF.
1-10  ENDIF
2 EL SE (the received message cannot be processed):
21 Send aRETURN ERROR with a proper Error Code value (see the following table)

to therequesting VLR.

3 ENDIF.
4 Exit thistask.
Table 43 MSC QualificationDirective Response

Intersystem Procedures
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Problem Detection and Recommended Response from MSC to VLR
PROBLEM DEFINITION 1 2 3 4 5 6 7 8 9 | Notes
RETURN ERROR
Error Code
X
X
X
X b
a
X d
X
X d
a
X d
X
a
a
RETURN RESULT c

Problem Detections:

1

2.

I~

The requested MAP operation is recognized, but not supported, by the receiving MSC, or the
requesting functional entity is not authorized.

A required MSC resource (e.g., internal memory record, MSC is fully occupied) is temporarily not
available (e.g., congestion).

A required resource (e.g., data base access, functional entity) is not presently accessible due to a
failure. Human intervention may be required for resolution.

A supplied parameter has an encoding problem (e.g., the supplied MobileldentificationNumber or

[ nternational M obileStationldentity parameter digit values do not meet the BCD specification), a
Digits parameter has an inconsistent length, digits in a Digits parameter do not meet the BCD

specification, or two or more mutually exclusive optional parameters have been supplied (e.g., both

AuthorizationDenied and A uthorizationPeriod).

A supplied parameter value is unrecognized or has nonstandard values (e.g., Not used, a supplied
Digits parameter does not have an expected number of digits, a Digits parameter contains a Code
11, aCode 12, or an ST digit, aDigits parameter is using an unrecognized value for numbering plan,
encoding, or type of digit), the Originationlndicator is set to and an agreement does not exist).

An MSC record does not presently exist for the supplied MobileldentificationNumber parameter.
An MSC record does not presently exist for the supplied International M obileStationldentity

parameter.

An  MSC record exists for the supplied MobileldentificationNumber  or
I nternational M obileStationldentity parameter, but the supplied ElectronicSerialNumber parameter
does not match the ESN in the M SC record.

An expected, or required, optional parameter (e.g., AuthorizationDenied, AuthorizationPeriod,
Originationindicator, TerminationRestrictionCode, CallingFeaturesindicator, Digits (Carrier)) was
not received. A received optional parameter required the MSC to expect an additional optional
parameter that was not received (e.g., Originationindicator value set to but the expected Digits
(Destination) parameter was not received).
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Notes:
a.  ThisError Codeis not an appropriate M SC response to a QualificationDirective transaction.
It is recommended that an M SC supports QualificationDirective transactions.
Only RETURN RESULT operations needing clarification have been included.
Include the in question as the FaultyParameter parameter.

aoo
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4.33 Qualification Request

(N.S0005-0 v 1.0 Chapter 6, Page 210)

The Qualification Request Task is executed to retrieve the MS’s qualification information or profile
information or both. The HLR does not update the MS'’s current location pointer when the

Qualification Request Task is executed.

4.33 Qualification Request
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4.33.1 MSC Initiating a QualificationRequest INVOKE

When an MSC determines that it needs to retrieve an MS's qualification information,
profile information, or both; it shall perform the following:

81

1 Include the MSCID parameter set to the identity of the requesting M SC.

2 Include the SenderldentificationNumber parameter of the sending functional
entity.

3 Include the SystemA ccessType parameter set to the type of access triggering
the request.

4 Include the TransactionCapability parameter set to the current capabilities of
the system.

5 Include the MaobileldentificationNumber MSID parameter set to identify the
requesting MS.

6 Include the ElectronicSerial Number parameter set to identify the requesting
MS.

7 Include the QuadlificationinformationCode parameter set to indicate the
required qualification information, profile information, or both.

8 |IFthe MSC isNDSS capable;

Include the ControlChannelMode (CCM) parameter set to indicate the operating

82

mode of the MS.

Include the Terminal Type parameter as declared by the M S.

83

Include the CDMANetworkldentification (CDMANID) parameter set to identify

84

the serving network.

Include the ServiceRedirectionCause parameter set to the reason of MS

Intersystem Procedures

registration or access.

9 ENDIF.

10 Include the SystemMyTypeCode parameter set to indicate the
manufacturer of the MSC.

11 Send a QualificationRequest INVOKE to its associated VLR.

12 Start the Qualification Request Timer (QRT).

13 WAIT for aQualification Request response:
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14 WHEN aRETURN RESULT is received:

14-1 Stop timer (QRT).
14-2 IF the message can be processed:

14-2-1 IF the AnalogRedirectRecord or the CDMARedirectRecord parameter is
received (i.e., the MSis being redirected):
14-2-1-1 Return to the invoking process.
14-2-2 ENDIF.
14-2-1 IF an AuthorizationDenied parameter isreceived:
14-2-1-1 IF the indicated MS isinvolved in acall or service operation anchored
by this MSC:
14-2-1-1-1 The Serving MSC may optionally discontinue the call or service
operation currently in progress.
14-2-1-2 ENDIF.
14-2-1-3 Clear the subscriber’ s profile.
14-2-2 EL SEIF profile information for the indicated MSiis received:
14-2-2-1 Overwrite any existing profile parameter(s) with the received value(s).
14-2-2-2 Add any new profile parameter(s) received to the MS's profile
information.
14-2-2-3 Execute the “MSC MWN Status Change Invocation” task (see 5.13.9).
14-2-3 ENDIF.
14-3 EL SE (the message cannot be processed):
14-3-1 Execute “Local Recovery Procedures” task (see 3.5.1).
14-4 ENDIF.

15 WHEN aRETURN ERROR or REJECT isreceived:

151 Stop timer (QRT).
152 Execute“Local Recovery Procedures” task (see 3.5.1).

16 WHEN timer (QRT) expires:
16-1 Execute“Local Recovery Procedures” task (see 3.5.1).

17 ENDWAIT.

18 IF the indicated MS isinvolved in a call or service operation anchored
by this MSC:
181 IF the service profile information does not authorize the current call or srvice
operation:
18-1-1 The Serving System may optionally discontinue the call or service operation
currently in progress.
182  ENDIF.
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ENDIF.

Exit thistask.

4.33.4 HLR Receiving QualificationRequest INVOKE

When an HLR receives a QualificationRequest INVOKE, it shall perform the following:

1 IF the received message can be processed:

1-2 |F the M S identity within the range of the HLR:

1-2-1 IF the MSC is NDSS capable, and the NDSS procedure has not been
performed for the M S on this MSC and the NDSS feature is not suppressed
forthe MS:

1-2-1-1 IF the HL R determines there is a more preferable system for the MS and

decides to select the system for NDSS redirection:

1-2-1-1-1 | F the selected system isa CDMA system:

1-2-1-1-1-1 Include the CDMARedirectRecord of the selected system.

1-2-1-1-2 EL SEIF the selected system is an analog system:

1-2-1-1-2-1 Include the AnalogRedirectRecord of the selected system.

1-2-1-1-3 ENDIFE.

1-2-1-1-4 Include the ServiceRedirectioninfo of the selected system if

available.

1-2-1-1-5 Include the SystemMyTypeCode parameter set to the HLR's

manufacturer.

1-2-1-1-6 Send aRETURN RESULT to therequesting VLR.

1-2-1-1-7 Exit this task.

1-2-1-2 ENDIF.

1-2-2 ENDIFE.

1-3 ENDIF.

1-4 IF the MSisauthorized for the service:

1-4-1 I F the received Qualificationl nformationCode parameter is or :
1-4-1-1 Execute the “Loading of Profile Parameters” task (see 3.1.3).
1-4-2 ENDIF.

1-4-3 I F the received Qualificationl nformationCode parameter is or :
1-4-31 Include the AuthorizationPeriod parameter set appropriately.
1-4-4 ENDIF.

15 ELSE:

1-51 Include the AuthorizationDenied parameter set appropriately.

1-52 Include the DeniedA uthorizationPeriod parameter set appropriately.
16 ENDIF.

1-7 Send aRETURN RESULT to therequesting VLR.

Intersystem Procedures
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2 EL SE (the received message cannot be processed or the requested information

cannot be made available for the indicated MS):

2-1 Send aRETURN ERROR with a proper Error Code value (see the following table)

to therequesting VLR.

3 ENDIF.

4 Exit thistask.

Table 45

HLR QualificationRequest Response

Problem Detection and Recommended Response from HLR to VLR

PROBLEM DEFINITION 1 2 3 4 5 6 7 8 9 10 | Notes
RETURN ERROR
Error Code
X
a
X
X b
a
X d
X
X d
a
X d
a
a
a
RETURN RESULT c
AuthorizationDenied
X
X
X
X
X

X

X

X

X

X

Problem Detections:

1. The requested MAP operation is recognized, but not supported, by the receiving HLR, or the

requesting functional entity is not authorized.

2. A required HLR resource (e.g., internal memory record, HLR is fully occupied) is temporarily not

available (e.g., congestion).

4.33 Qualification Request

178

Intersystem Procedures

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35

10.

Notes:

aoo

N.S0010-0v 1.0

A required resource (e.g., data base access, functional entity) is not presently accessible due to a
failure. Human intervention may be required for resolution.

A supplied parameter has an encoding problem (e.g., the supplied MobileldentificationNumber or
[ nternational M obileStationl dentity parameter digit values do not meet the BCD specification).

A supplied parameter value is unrecognized or has nonstandard values (e.g., Not used).

The supplied MebileldentificationNumber MSID parameter is not in the HLR's range of MINs
MSIDs or Directory Numbers (suspect routing error).

An expected, or required, optional parameter (e.g., AuthorizationDenied, AuthorizationPeriod,
Originationindicator, TerminationRestrictionCode, CallingFeaturesindicator, or a Digits (Carrier))
was not received. A received optional parameter required the VLR to expect an additional optional
parameter that was not received (e.g., Originationindicator value set to , but the expected Digits
(Destination) parameter was not received).

The supplied MobileldentificationNumber or InternationalMobileStationldentity parameter is
within the range of the HLR, but the MHN MSID is not presently assigned to a subscriber.

The supplied MobileldentificationNumber or InternationalMobileStationldentity parameter is
within the range of the HLR, but the supplied ElectronicSerial Number parameter is not valid for the
MIN or IMSI record.

The supplied MobileldentificationNumber or InternationalMobileStationldentity parameter is
within the range of the HLR, but the MIN or IMS| iseither a, , , , ,,, Or.

This Error Code is not an appropriate HLR response to a QualificationRequest transaction.
It is recommended that an HLR supports QualificationRequest transactions.

Only RETURN RESULT operations needing clarification have been included.

Include the in question as the FaultyParameter parameter.
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4.38 Registration Notification

4.38.1 MSC Initiating MS Registration INVOKE

(N.S0005-0 v 1.0 Chapter 6, Page 233)

When an MSC determines that a roaming Mobile Station (MS) is now within its service
area (through autonomous registration, call origination, call termination (e.g., a page
response following a call to the roamer access number), or other mechanism, except for
detection by a call handoff), this new Serving MSC shall start the registration notification
process by doing the following:

31
32

33

34

51

6-1

1 Include the QuadlificationinformationCode parameter set according to the
information needed from the VLR.

2 Include the SystemA ccessType parameter set to the type of access performed
by the MS.

3 |F the access occurred in aborder cell:

Include the BorderCell Access parameter with avalue of .

The MSC should include the ReceivedSignalQuality parameter set to the signal
strength of the received access.

The MSC should include the Control Channel Data parameter set to the Control
Channel Identification information.

The MSC should include the SystemAccessData parameter set to the cell site
information.

4 ENDIF.

5 IF the MSC is authentication capable:

Include the SystemCapabilities (SYSCAP) parameter set to indicate the
authentication-related capabilities of this system.

6 IF authentication parameters were requested (i.e., AUTH=1 in the Overhead
Message Train), but were not received from the M S on the system access:

Include the ReportType (RPTTY P) parameter indicating .
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7 ENDIF.
8 Include the ElectronicSerial Number parameter set to identify the MS.

9 Include the MobileldentificationNumber MSID parameter set to identify the
MS.

10 Include the MSCID parameter set to the identity of the MSC.

11 Include the TransactionCapability parameter set to the current
capabilities of the system.

12 IF the MSC isNDSS capable:

Include the ControlChannelMode (CCM) parameter set to indicate the operating

mode of the M S,

Include the CDMANetworkldentification (CDMANID) parameter set to identify

12-4

the serving network.

Include the ServiceRedirectionCause parameter set to the reason of MS

16-1

181

Intersystem Procedures

registration or access.

13 ENDIF.

14 Include the SystemMyTypeCode parameter set to the MSC's
manufacturer.

15 Include the Terminal Type (TERMTYP) parameter as declared by the
MS.

16 IF the MSC is sending the message to an SS7 network:

Include the PC_SSN parameter with the Type set to and the PC and SSN fields
set to the MSC’ s point code and subsystem number.

17 ENDIF.

18 IFtheMS and MSC are SMS capable:

Include the SMS_Address parameter set to be used to route SMS messages to
the MS.

19 ENDIF.
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20— ENDIE

20

IF the MS is intentionally inaccessible for normal Call Delivery for

periods of time (e.g., using a slotted mode, paging frame class, or sleep mode):

20-1 Include the AvailabilityType parameter set to AvailabilityType: Unspecified
mobile inactivity type.

21

2

23

24

25

ENDIF.

Send a RegistrationNotification INVOKE tothe MSC’ s associated VLR.
Start the Registration Notification Timer (RNT).

WAIT for a Registration Notification response:

WHEN aRETURN RESULT isreceived:

251 Stop timer (RNT).
252 IF the message can be processed:

2521 IF the AnalogRedirectRecord or the CDMARedirectRecord parameter is
received (i.e., the MSis being redirected):

25-2-1-1 Return to the invoking process.

25-2-2 ENDIF.

25-2-1 I F the message contained an AuthorizationDenied parameter:

25-2-1-2 IF the indicated MS isinvolved in acall or service operation anchored
by this MSC:

25-2-1-2-1 The Serving System may optionally discontinue the call or service

operation currently in progress.

25-2-1-3 ENDIF.

25-2-1-4 IF arecord existsfor the indicated M S:

25-2-1-4-1 Clear the subscriber’ s profile.

25-2-1-5 ENDIF.

25-2-2 ELSE:

25-2-2-1 Update the MS's service profile and qualification information with the
received parameters.

25-2-2-2 IF the SMS_MessageWaitingl ndicator parameter was received:

25-2-2-2-1 Set the SMS Delivery Pending Flag for thisMS.

25-2-2-3 ENDIF.

25-2-2-4 Execute the“MSC MWN Status Change Invocation” task (see 5.13.9).

25-2-2-5 IF the indicated MS isinvolved in a call or service operation anchored
by thisMSC:

25-2-2-5-1 IF the service profile parametersdo not authorize the current call or

service operation:
25-2-2-5-1-1 The Serving System may optionally discontinue the call or
service operation currently in progress.
25-2-2-52 ENDIF.
25-2-2-6 ENDIF.
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25-2-3 ENDIF.

253 EL SE (the message cannot be processed):

2531 Execute“Local Recovery Procedures” task (see 3.5.1).
254 ENDIF.

26 WHEN aRETURN ERROR OR REJECT isreceived:

26-1 Stop timer (RNT).
26-2 Execute “Local Recovery Procedures” task (see 3.5.1).

27 WHEN timer (RNT) expires:
27-1 Execute “Local Recovery Procedures” task (see 3.5.1).

28 ENDWAIT.

29 Exit this task.

HLR Receiving RegistrationNotification INVOKE

When an HLR receives a RegistrationNotification INVOKE, it shall perform the following:

1 IF the received message can be processed and the requested information can
be made available for the indicated M S):

1-1 IF the received SystemAccessType parameter indicates :#

1-1-1 IF this RegistrationNotification is part of a multiple access situation (based
oninternal algorithms and local operating procedures):

1-1-1-1 IF thisis not the most desirable access:

1-1-1-1-1 Include the AuthorizationDenied parameter set to.

1-1-1-1-2 I F the measurement datais available:

1-1-1-1-2-1 Include the ReceivedSignalQuality, ControlChannelData and

SystemAccessData parameters set according to values
received with the best RegistrationNotification INVOKE
received for this access.

1-1-1-1-3 ENDIF.

1-1-1-14 Include the SystemMyTypeCode parameter set to the HLR's
manufacturer.

1-1-1-1-5 Send aRETURN RESULT to the requesting VLR.

1-1-1-1-6 Exit thistask.

1-1-1-2 ENDIF.

1-1-2 ENDIF.

12 ENDIF.

1-3 |F the M S identity is within the range of the HLR:

4The HLR may record the time at which the message was received as described in
informative Annex F.
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1-31 IF the MSC 5 NDSS capable, and the NDSS procedure has not been
performed for the MS on this MSC and the NDSS feature is not suppressed
for theMS:

1-31-1 |F the HLR determines there is a more preferable system for the M S and

decidesto select the system for NDSS redirection:

1-3-1-1-1 | F the selected system isa CDMA system:

1-31-1-1-1 Include the CDM A RedirectRecord of the selected system.

1-3-1-1-2 EL SEIF the selected system is an analog system:

1-31-1-2-1 Include the AnalogRedirectRecord of the selected system.

13113 ENDIF.

1-3-1-14 Include the ServiceRedirectioninfo of the selected system if

available,

1-3-1-1-5 Include the SystemMyTypeCode parameter set to the HLR's

manufacturer.

13116 Send aRETURN RESULT to therequesting VLR,

13117 Exit thistask.

1-3-1-2 ENDIF.

132 ENDIF.

1-4 ENDIF.

1-5 IF the MSis authorized for service on this M SC:

151 Update the current VLR location of the MS.

1-52 IFthe MSisregistered with adifferent VLR:

1-5-2-1 IF the received SystemA ccessType parameter indicates:

1-52-1-1 IF the measurement dataiis available:
1-52-1-1-1 Include the ReceivedSignalQuality, ControlChannelData and

SystemAccessData parameters according to the values
received with the best RegistrationNotification INVOKE
received for this access.

1-52-1-2 ENDIF.

1-52-2 ENDIF.

1-5-2-3 Executethe “HLR Initiating Registration Cancellation” task (see 4.37.1).

1-5-2-4 I F the CancellationDenied parameter is received:

1-5-2-4-1 Include the AuthorizationDenied parameter set to.

1-5-2-4-2 IF the measurement dataiis available:

1-5-2-4-2-1 Relay the ReceivedSignalQuality, ControlChannelData and

SystemA ccessData parameters.

1-52-4-3 ENDIF.

1-5-2-4-4 Restore the current VLR location of the M S.

1-5-2-4-5 Include the SystemMyTypeCode parameter set to the HLR's
manufacturer.

1-5-2-4-6 Send aRETURN RESULT to therequesting VLR.

1-5-2-4-7 Exit thistask.

1-5-2-5 EL SE (no CancellationDenied parameter received):

1-5-2-51 Relay any received parameters, except the

SMS_MessageWaitingl ndicator parameter, from the
RegistrationCancellation RETURN RESULT.
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1-5-2-6 ENDIF.
1-53 EL SE (the MSisregistered with the same VLR):
1-5-31 IF an SMS_MessageWaitingl ndicator parameter was received:
15311 Set the SMSDelivery Pending Flag for thisMS.
1532 ENDIF.
154 ENDIF.
1-55 I F the QualificationlnformationCode indicates or :
1-551 Execute the “ Loading of Profile Parameters” task (see 3.1.3).
156 ENDIF.
1-57 IF the QualificationlnformationCode indicates or :
1-5-7-1 Include the AuthorizationPeriod parameter set appropriately.
158 ENDIF.
1-59 IF an SMS_Address parameter is received with the RegistrationNotification
INVOKE:
1-59-1 IF an AvailabilityType parameter is NOT received with the
RegistrationNotification INVOKE:
15911 IF SMS service is authorized for the MS on the current serving
system:
1-59-1-1-1 IF the SMSDelivery Pending Flag is set for thisMS:
1-59-1-1-1-1 Include the SMS_MessageWaitingl ndicator parameter.
159112 ENDIF.
1-591-2 ENDIF.
1592 ENDIF.
1510 ENDIF.
1-511 Include the Roamingl ndication parameter of the serving MSC if available.
1-6 EL SE (the MSis not authorized for service):
1-6-1 Include the AuthorizationDenied parameter set to the proper value (see the
following table):
1-6-2 IF applicable:
1-6-2-1 Include the DeniedA uthorizationPeriod parameter set appropriately.
1-6-3 ENDIF.
1-7 ENDIF.
1-8 Include the SystemMyTypeCode parameter set to the HLR’ s manufacturer.

19 Send aRETURN RESULT to therequesting VLR.

1-10 IF an SMS_Address parameter was received in the RegistrationNotification
INVOKE (this sequenceis repeated only so that the SM SNotification is sent after
the RegistrationNotification RETURN RESULT):

1-10-1 IF an AvailabilityType parameter was NOT received with the
RegistrationNotification INVOKE:
1-10-1-1 IF SMS serviceis authorized for the M S on the current serving system:
1-10-1-1-1 Optionally set the temporary SMS routing address to the received
SMS_Address.
1-10-1-1-2 IF the SMSDelivery Pending Flag is set for thisMS:
1-10-1-1-2-1 Clear the SMSDelivery Pending Flag.
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1-10-1-1-2-2 Execute the “HLR Initiating SMSNotification INVOKE’ task
(see 4.47.1).

1-10-1-1-3 ENDIF.

1-10-1-2 EL SE (SMS serviceis not authorized for the current system):

1-10-1-2-1 GOTO SMSNot Available.

1-10-1-3 ENDIF.

1-10-2 EL SE (Availability Type parameter was received:

1-10-2-1 GOTO SMSNot Available.

1-10-3 ENDIF.

1-11 ELSE (no SMS_Address parameter was received):
SMSNot Available:

1-11-2 Set the SM S status to unavailable.

1-11-3 Clear the temporary SMS routing address.

1-11-4 Optionally, IF the MC isto beinformed of MS unavailability:

1-11-4-1 Include the SMS_AccessDeniedReason parameter set to.

1-11-4-2 Execute the “HLR Initiating SMSNotification INVOKE' task (see 4.47.1).

1-11-5 ENDIF.

112 ENDIF.

1-13 IF an AvailabilityType parameter was received in the RegistrationNotification
INVOKE:

1-131 Set the MS' s state toinactive.

1-14 ELSE:

1-14-1 Set the MS' s state to active.

1-15 ENDIF.

2 EL SE (the received message cannot be processed or the requested information
cannot be made available for theindicated M S):

2-1 Send aRETURN ERROR with a proper Error Code value (see the following table)
to therequesting VLR.

3 ENDIF.
4 Exit thistask.
Table 52 HLR RegistrationNotification Response
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Problem Detection and Recommended Response from HLR to VLR

PROBLEM DEFINITION 1 2 3 4 5 6 7 8 9 10 | Notes
RETURN ERROR
Error Code
X
a
X
X
X
X
X d
a
X d
a
a
a
RETURN RESULT c
AuthorizationDenied
X
X
X
X
X

X

X

X

X

X

Problem Detections:

1

2.

The requested MAP operation is recognized, but not supported, by the receiving HLR, or the
requesting functional entity is not authorized.

A required HLR resource (e.g., internal memory record, HLR is fully occupied) is temporarily not
available (e.g., congestion).

A required resource (e.g., data base access, functional entity) is not presently accessible due to a
failure. Human intervention may be required for resolution.

A supplied parameter has an encoding problem (e.g., the supplied MobileldentificationNumber or
[ nternational M obileStationl dentity parameter digit values do not meet the BCD specification).

A supplied parameter value is unrecognized or has nonstandard values (e.g., Not used).

The supplied MobileldentificationNumber MSID is not in the HLR’s range of MIN MSIDs or
directory numbers (suspect routing error).

An expected, or required, optional parameter (e.g., PC_SSN) was not received.

The supplied MebileldentificationNumber MSID parameter is within the range of the HLR, but the
MIN MSID is not presently assigned to a subscriber.

The supplied MebileldentificationNumber M S| D parameter is within the range of the HLR, but the
supplied ElectronicSerial Number parameter is not valid for the MIN MSID's record.
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10. The supplied MobileldentificationNumber MSID parameter is within the range of the HLR, but the
MIN MSID iseithera, ,,,,,,0r.

Notes:
a  ThisError Codeisnot an appropriate HLR response to a RegistrationNotification transaction.
Itisrecommended that an HLR supports RegistrationNotification transactions.
Only RETURN RESULT operations needing clarification have been included.
Include the in question as the FaultyParameter parameter.

oaoo
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4.E Parameter Request

N.S0010-0v 1.0

(N.S0005-0 v 1.0 Chapter 6, page 204)

4E.1 Serving MSC Initiation of a ParameterRequest INVOKE

When a Serving MSC determinesthat it needsto retrieve the parameters associated with a
MS (e.g., MS registration or page response contains a TMSI), it shall perform the
following:

6-1

6-2
6-2-1
6-2-1-1
6-2-2
6-2-2-1

6-3-1
6-3-2
64

7-2

81

Intersystem Procedures

1 Include the appropriate MSID parameter set to identify the MS.

2 Include the RequiredParametersM ask parameter.

3 Send a ParametersRequest INVOKE to the serving VLR.

4 Start the Parameter Request Timer (PRT).

5 WAIT for a Parameters Request response:

6 WHEN aRETURN RESULT isreceived:

Stop the Parameter Request Timer (PRT).
IF the message can be processed:
IF ReasonList isreceived:
Provide the treatment indicated in the ReasonList parameter.
EL SE (ReasonList was not received):

Store the MS's paging information (MSID, ESN, etc.) and the associated
TMSI for future use.

ENDIF.

EL SE (the message can not be processed):
Execute "Local Recovery Procedures’ task (see3.5.1).
Exit thistask.

ENDIF.

7 WHEN aRETURN ERROR or REJECT isreceived:

Stop timer (PRT).
Execute "L ocal Recovery Procedures' task (see 3.5.1).

8 WHEN timer (PRT) expires:
Execute "Loca Recovery Procedures’ task (see3.5.1).
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9 ENDWAIT.

10 Exit thistask.

4.E.2 Serving VLR Receiving ParameterRequest INVOKE

When an Serving VLR recelves a ParametersRequest INVOKE, it shall perform the
following:

1 IF the received message can be processed:

1-1 Include the required parameters.
1-2 Send aRETURN RESULT to the requesting MSC.

2 EL SE (the message can not be processed):

21 Send a RETURN ERROR with the proper Error Code value (see the following
table) towards the requesting MSC.

3 ENDIF.

4 Exit thistask.

Table 4.E.2-1 Serving VLR ParametersRequest Response
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Problem Detection and Recommended Response from serving VLR tothe serving M SC
PROBLEM DEFINITION 1 2 3 4 5 6 7 8 9 10 11 Not
es
RETURN ERROR
Error Code
X
X
X
X
a
X
X
X b
X
X
Unrecognized TMS| X
TMSI/VLRMismatch X
RETURN RESULT c

Problem Detections:

1. The requested MAP operation is recognized, but not supported, by the receiving VLR, or the
requesting network nodeis not authorized.

2. A required VLR resource (e.g., interna memory record, HLR is fully occupied) is temporarily not
available (e.g., congestion).

3. A required resource (e.g., data base access, network element) is not presently accessible due to a
failure. Human intervention may be required for resolution.

4. A supplied parameter value has an encoding problem (e.g., The supplied MSID parameter digit
values do not meet the BCD specification).

5. A supplied parameter value is unrecognized or has non-standard val ues (e.g., Not used).

6. An optional parameter required by the new serving VLR was expected but not received (e.g., only
MSID and ElectronicSerial Number parameters received).

7. Thesupplied TMSI_ZONE parameter iswithin the range of the VLR, but the supplied TMSI_CODE
parameter is not valid for the TMSI_ZONE stored in receiving VLR.

8. The supplied TMSI_ZONE parameter is not in the VLR's range of TMSI zone number (suspect
routing error).
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9. An VLR record doesn't presently exist for the supplied Mobilel dentificationNumber.
10. An VLR record doesn't presently exist for the supplied International M obileStationl dentity.

11. An VLR record exists for MSID but the supplied ESN parameter doesn't match the ESN in the VLR
record.

Notes:
a. ThisError Codeisnot an appropriate VLR response to an Parameter Request transaction.
b. Only RETURN RESULT operations needing clarification have been included.

c. Includethe in question asthe FaultyParameter parameter.

4.E.3 New Serving VLR Initiation of a ParametersRequest

When an new serving VLR determines that it needs to retrieve the MS's MSID and ESN, it
shall perform the following:

1 Include the Network TM S| parameter set to identify the MS.

2 Include the RequiredParametersM ask parameter.

3 Include the MSCID parameter set to the identity of the new serving VLR.

4 Include the SystemMyTypeCode parameter set to the VLR's manufacturer.

5 Include the SenderIN parameter set to the identification number of the sending
functional entity.

6 IF the message islaunched on an SS7 network:
6-1 Include the PC_SSN parameter for the VLR.

7 ENDIF.

8 Send aParametersRequest INVOKE to the old serving VLR.

9 Start the Parameter Request Timer (PRT).

10 WAIT for aParameter Request response:

11 WHEN aRETURN RESULT isreceived:

11-1 Stop the Parameter Request Timer (PRT).
11-2 IF the message can be processed:
11-2-1 IF ReasonList isreceived:
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11-2-1-1 Provide the treatment indicated in the ReasonList parameter.
11-2-2 ENDIF.

11-3 EL SE (the message can not be processed):

11-3-1 Execute "Local Recovery Procedures” task (see3.5.1)

11-32 Exit thistask.

11-4  ENDIF.

12 WHEN aRETURN ERROR or REJECT isreceived:

12-1 Stop timer (PRT).
12-2 Execute "Local Recovery Procedures' task (see3.5.1)

13 WHEN timer (PRT) expires:
131 Execute"Local Recovery Procedures’ task (see3.5.1)

14 ENDWAIT.

15 Exit thistask.

4E.4 Old Serving VLR Receiving ParameterRequest INVOKE

When an old Serving VLR receives a ParametersRequest INVOKE, it shall perform the
following:

1 IF the received message can be processed:

1-1 Include the required parameters.
1-2 Send aRETURN RESULT to therequesting VLR.

2 EL SE (the message can not be processed):

21 Send a RETURN ERROR with the proper Error Code value (see the following
table) towards the requesting VLR.

3 ENDIF.

4 Exitthistask.

Table 4.E.4-1 Old Serving VLR ParametersRequest Response
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Praoblem Detection and Recommended Response from old serving VLR to the new
serving VLR
PROBLEM DEFINITION 1 2 3 4 5 6 7 8 Not
es
RETURN ERROR
Error Code
a
a
a
a
X
X a
a
X b
X
X b
a
X b
a
Unrecognized TMS| X
TMSI/VLRMismatch X
RETURN RESULT c

Problem Detections:

1. The requested MAP operation is recognized, but not supported, by the receiving VLR, or the
requesting network node is not authorized.

2. A required VLR resource (e.g., internal memory record, HLR is fully occupied) is temporarily not
available (congestion).

3. A required resource (e.g., data base access, network element) is not presently accessible due to a
failure. Human intervention may be required for resolution.

4. A supplied parameter value has an encoding problem (e.g., The supplied MSID parameter digit
values do not meet the BCD specification).

5. A supplied parameter value is unrecognized or has non-standard values (e.g., Not used).

6. An optiona parameter required by the new serving VLR was expected but not received (e.g., only
MSID and ElectronicSerial Number parameters received).

7. The supplied TMSI_ZONE is within the range of the VLR, but the supplied TMSI_CODE is not
valid for the TMSI_ZONE stored in receiving VLR.

8. Thesupplied TMSI_ZONEisnot inthe VLR’srange of TMSI zone number (suspect routing error).
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Notes:
a.  ThisError Codeisnot an appropriate VLR response to an Parameter Request transaction.
b. Only RETURN RESULT operations needing clarification have been included.

c. Includethe in question asthe FaultyParameter parameter.

4.F TMSI DIRECTIVE (N.S0005-0 v 1.0 Chapter 6, page 295)

4.F.1 Serving VLR Initiation of a TMSIDirective INVOKE
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When a Serving VLR determines that the Network TM S| associated with an MS must be
assigned or reassigned, it shall start the TMSI directive process. For example, a new
NetworkTMSI is assigned following initial registration, and may be assigned or
reassigned during M S registration, origination, termination or periodically.

The VLR shall perform the following:
1 Include the ElectronicSerial Number parameter set to identify the M S.
2 Include the MSID parameter set to identify the MS.
3 Include the NewNetwork TM S| parameter.

4 Include the Network TM SIExpirationTime (NETMSIT) parameter.5 IF there
existsTMSI_ZONE and TMSI_CODE inthe VLR:

51 Include the Network TM Sl (NETM SI) parameter.

6 ENDIF.

7 Send aTMSIDirective INVOKE to the servingMSC .
8 Start the TMSIDirective Timer (TDT).

9 WAIT for aTMSIDirective response:

10 WHEN aRETURN RESULT isreceived:

10-1 Stop timer (TDT).
10-2 IF the message cannot be processed:

10-2-1 Execute the "L ocal Recovery Procedures’ task (see 3.5.1).

10-2-2 Return to the invoking process with an indication of unsuccessful.
10-3 EL SE (the message can be processed):

10-31 IF ReasonList isreceived:

10-3-1-1 Provide the treatment indicated in the ReasonList parameter.
10-3-2 ENDIF.
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4.F.2 MS

10-3-3 IF DenyAccessand MS'sESN and IMSI are received:
10-3-3-1 Compare ESN and IM S| with stored ones.

10-3-3-2 IF they are not equal:

10-3-3-2-1 Re-initiate TM S| Directive.

10-3-2-3 ELSE:

10-3-2-3-1 Clear the profile of the MS.

10-3-2-4 ENDIF.

10-34 ENDIF.

10-3-5 Return to the invoking process with a successful indication.
104 ENDIF.

11 WHEN aRETURN ERROR or REJECT isreceived:

11-1 Stop Timer (TDT).
11-2 Executethe" Local Recovery Procedures' task (see 3.5.1).
11-3 Return to the invoking process with a unsuccessful indication.

12 WHEN timer (TDT) expires:

12-1 Executethe” Local Recovery Procedures’ task (see 3.5.1).
12-2 Return to the invoking process with a unsuccessful indication.

13 ENDWAIT.

14 Exit thistask.

C Receiving TMSIDirective INVOKE

4.F TMSI Directive

When an MSC receivesa TMSI Directive INVOKE, it shall perform the following:

1 IF the received message can be processed:

11 Send aTMSI Assignment message to the M S.

1-2 Start aTMSI Assignment timer.

1-3 WAIT for an MSresponse of TM S| assignment completion:
1-5 WHEN the responseis received:

1-51 Stop the TMSI Assignment timer.

1-52 | F authentication parameters are included in the response from the M S:

1-52-1 Execute "M SC Initiating an Authentication Request” task (see 4.4.1) to
authenticate the M S.

1-52-2 IFthe MSisauthentic:

1-52-2-1 Send an empty RETURN RESULT to the VLR.

1.52-2-2 Exit thistask.

1-5-2-3 ELSE:

1-52-3-1 Send a Status Request message to the M S.

1-5-2-3-2 Start a Status Request timer.
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1-52-3-2 WAIT for an M S response:

1-5-2-3-3 WHEN the responseisreceived:

1-52-3-31 Stop the Status Reguest timer.

1-52-3-32 Include MS'sIMS and ESN received from the MS.
1-52-3-3-2 Include DenyA ccess parameter.

1-52-3-32 Send aRETURN RESULT totheVLR.

1-52-3-3-3 Exit thistask.

1-5-2-34 WHEN the Status Request timer expires:

1-52-34-1 Include ReasonList set to No Responseto TMSl assignment .
1-5-2-3-4-2 Include DenyAccess.

1-52-3-4-3 Send aRETURN RESULT.

1-52-34-4 Exit thistask.

1-5-2-4 ENDIF.

153 ELSE:

1531 Send an empty RETURN RESULT to the VLR.

154 ENDIF.

1-6 WHEN the TM S| Assignment timer expires,

1-6-1 Include ReasonL.ist set to No Responseto TMS assignment.
1-6-2 Send aRETURN RESULT.

1-7 ENDWAIT.

2 ELSE (the message cannot be processed):

2-1 Send a RETURN ERROR with the proper Error Code value (see the following
table) towardsthe VLR.

3 ENDIF.

4 Exit thistask.
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Table 4.F.2-1 MSC TMSI Directive Response

Problem Detection and Recommended Responsefrom MSC to VLR

PROBLEM DEFINITION 1 2| 3| 4| 5| 6| 7| 8 1 1 1| 1 Not
0 1] 2| 3 es
RETURN ERROR
Error Code
X
a
X
X
X b
a
X
X
X d
a
X
X
Unrecoghized TM S| X
TMSI/VLRMismatch a
RETURN RESULT c
DenyAccess X
ReasonL ist X
Problem Detections:
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1. The requested MAP operation is recognized, but not supported, by the receiving MSC, or the
requesting network nodeis not authorized.

2. A required MSC resource (e.g., internal memory record, MSC is fully occupied) is temporarily not
available (congestion).

3. A required resource (e.g., data base access, network element) is not presently accessible due to a
failure. Human intervention may be required for resolution.

4. A supplied parameter value has an encoding problem (e.g., The supplied MSID parameter digit
values do not meet the BCD specification).

5. A supplied parameter value is unrecognized or has non-standard values (e.g., Not used).

6. An MSC record doesn't presently exit for the supplied Mobilel dentificationNumber.

7. An MSC record doesn't presently exit for the supplied International M obileStati onl dentity.

8. An optiona parameter required by the MSC was expected but not received (e.g., only MSID and
ElectronicSerial Number parameters received).

9. An MSC record exists for MSID, but the supplied ESN parameter doesn't match the ESN in the MSC
record.

10. The supplied old TM S| doesn't match the MSID and ESN in the M SC record.

11. Thereceiving MSC has another TM SIDirective process in-progress for the supplied MSID.

12. TMSI assignment is unsuccessful because of the reason identified by the supplied DenyAccess
parameter value.

13. TMSIAssignment operation is unsuccessful because of the reason identified by supplied
ReasonL ist parameter value.

Notes:

a ThisError Code is not an appropriate M SC response to an TM S| Directive transaction.

b. It isrecommended that an M SC support TM SIDirective transactions.

¢. Only RETURN RESULT operations needing clarification have been included.

d.Include the in question as the FaultyParameter parameter.
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7 Operation Timer values

(N.S0005-0 v 1.0 Chapter 6, page 400)

Table 63 Operation Timer Values

Timer Default Started when Normally stopped Action when timer
(sec) when expires
PRT 6 Parameter Request Parameter Request Execute recovery
Parameter INVOKE is sent Egugal ERFEF?JIET or procedures.
Request Timer U ORis
received

TDT 24 TMSI Directive TMSI Directive Execute recovery

A INVOKE is sent RETURN RESULT or procedures.
TMSI Directi e "
T RETURN ERROR is
— received

ANNEX A

Information Stored in Databases

This Annex is informative and is not consider part of this Standard.

1. Basic assumption

N.S0005-0 v 1.0 Functional Entities (e.g., MSC, VLR, HLR, AC) store information pertinent to
registration, authentication, subscription and call processing. Each FE contains information
relevant to the functions it performs and the processes it supports. The following assumptions
state in general terms what information is contained in the FEs:

1.

2.

3. The MSC should maintain a subset of information related to the registered

4,
Table A-1 provides a summary of information in N.S0005-0 v 1.0 FEs and under what conditions it
should be stored in the FE's database.

The HLR should contain permanent subscriber profile information for the
home system.

The VLR should contain subscriber information required for roaming
subscribers currently registered in the visited system controlled by the VLR.
If SSD is shared, the VLR should contain authentication information.

subscriber while the MS is actively registered. This should include MSID
information, other paging information and optionally profile information.
The AC should contain authentication information of the MSs.

Table A-1: Overview of information stored in 1S-41 Functional Entities
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N.S0010-0v 1.0

Parameter MSC VLR HLR AC
MSID (i.e., IMSI or MIN) Required for Required for Required Required
visiting MS visiting MS
ESN Required for call Required for Required Required
in progress visiting MS
DN _ Required for Required _
visiting MS
T™MS Required for Required for _ _
visiting MS, if visiting MS, if
available available
TLDN _ Temporary for _ _
setting up the
cal
Mobile Station Class Mark Required for Required for Required _
visiting MS, if visiting MS, if
available available
A Key _ _ _ Required
SSD _ Required for _ Required
visiting M, if
shared
COUNT _ Required for _ Required
visiting MS, if
shared
SMEKEY _ Required for _ Required
visiting M, if
shared
VPMASK _ Required for _ Required
visiting MS, if
shared
Slot cycle Index Required for Required for _ _
visiting MS, if visiting M, if
MSin slotted MSin slotted
mode mode
Location ArealD Required for call Required for _ _
in progress, if visiting MS, if
available available
Cdl_ID Required for call Required for _ _
in progress visiting MS
Profile Partly required Partly Required _
forcdl in required for
progress visitingM$S
Authorization Period _ Required for Required _
visiting MS
Mobile Protocol Revision Required for Required for Required _
visiting MS, visiting MS,
Includeif Includeif
available available
201 7 Operation Timer Values



