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Abstract1

This standard addresses the interworking and interoperability between ANSI-41 MAP[2] and GSM2
MAP[4] based networks in the support of subscribers roaming between networks. The3
interworking and interoperability functionality of the services, information flows, and message4
mappings are specified.5
This standard consists of four volumes:6

Volume 0 - Overview and Interworking Reference Model7
Volume 1 - Service Descriptions8
Volume 2 - Information Flows9
Volume 3 - Message Mappings10

This Volume contains an overview of the Interworking and Interoperability Function (IIF) and the11
associated network reference model.12
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Foreword1

This foreword is not part of this standard.2
This standard addresses the interworking and interoperability between ANSI-41 MAP and GSM3
based networks in the support of subscribers roaming between networks. The objective of the4
standard is to achieve fully automatic, two-way interoperability between the heterogeneous5
networks. Services supported by this standard are described along with the associated6
information flows and message mappings. However, not all services and associated capabilities7
of ANSI-41 MAP and GSM MAP are supported by this standard. In general the attempt has been8
to focus on the key subscriber services needed in the market.9
The focus of the first release of this standard was on common GSM and ANSI-136 TDMA10
services and associated network signaling (i.e. ANSI-41 MAP and GSM MAP). A prerequisite for11
this interoperability is multi-mode mobile stations with an enhanced SIM card for roaming12
between ANSI-136, GSM, and AMPS networks.13
The first release of the standard did not define or require changes to existing ANSI-41 MAP or14
GSM MAP to achieve the described interworking and interoperability. However, due to15
differences between the services and associated capabilities of the MAP protocols, complete and16
fully transparent interoperability may not have been achieved for some services. Future releases17
of this standard may require changes to ANSI-41 MAP, GSM MAP and the associated services to18
achieve full transparency while roaming between the different networks.19
Aspects of TIA/EIA-136 Revision C have been incorporated into the standard.20

Revision A adds GPRS service capability in GSM Foreign Mode.21
Revision B adds one-way and two-way roaming between GSM and CDMA systems.22

23
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1 Introduction1

1.1 General2

When a subscriber to one network type (e.g., ANSI-41) roams to a network of another type (e.g.,3
GSM), interworking and interoperability functions are required to support roaming and enable4
service. This standard describes an Interworking and Interoperability Function (IIF) to support this5
cross-technology roaming between ANSI-41 and GSM networks. The IIF supports a multi-mode6
mobile station with a removable Subscriber Identity Module (SIM). The standard also defines the7
required network message mappings between ANSI-41 MAP and GSM MAP to support the8
mobile terminal and associated services.9
This standard includes the support of cross-technology roaming from an ANSI-41 based network10
to a GPRS network. The GPRS network may be coupled with a GSM network. This feature11
requires enhancement to the Interworking and Interoperability Function (IIF) which supports a12
multi-mode mobile station and  SIM with GPRS functionality.13

1.2 Purpose14

The purpose for this standard is to define and describe the functions necessary for roaming15
between ANSI-41 MAP and GSM MAP based networks in the support of roaming subscribers.16
This includes a capability to allow a subscriber to an ANSI-41 based network (e.g., a TDMA or17
CDMA native subscriber) with a mobile terminal supporting GPRS service to roam to a GPRS18
network in GSM Foreign Mode.19

1.3 Scope20

The scope of this standard are the services, information flows and message mappings which21
require interworking and interoperability functional specifications to support roaming between22
ANSI-41 MAP and GSM MAP networks.23

The scope of this volume is to provide a description of interstandard roaming along with an24
overview and network reference model for the Interworking and Interoperability Function (IIF).25
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3 Definitions and Acronyms1

3.1 Definitions2

AMPS3
Advanced Mobile Phone Service (AMPS) is the same as EIA/TIA-553 [3], which is an analog air4
interface protocol standard for mobile stations and their associated base stations. AMPS5
networks use ANSI-41 for intersystem signaling.6

ANSI-417
ANSI-41, as used in this document, refers to TIA/EIA-41[2] and the modifications and8
enhancements as noted in IS-751 and IS-807. This is a network protocol standard to support9
intersystem operation of cellular networks, such as TDMA or CDMA networks. Key intersystem10
support defined by ANSI-41 includes automatic roaming, intersystem handoff, and intersystem11
operation, administration, and maintenance. Among other things, ANSI-41 defines the interfaces12
between MSCs, between the MSC/VLR and the HLR/AC, and between the MSC and the Short13
Message Service Center (SMS-SC) or Teleservice Server (TS).14

ANSI-13615
ANSI-136, as used in this document, refers to TIA/EIA-136[1], which is a TDMA air interface16
protocol standard for mobile stations and their associated base stations. ANSI-136 is a dual-17
mode standard that includes digital (TDMA) operation at 800 MHz and 1900 MHz, and analog18
(AMPS) operation at 800 MHz. ANSI-136 networks use ANSI-41 for intersystem signaling.19

ANSI-136 Mode20
ANSI-136 mode indicates the condition or state of a mobile station accessing an ANSI-13621
network.22

ANSI-136 Foreign Mode23
ANSI-136 foreign mode indicates the condition or state of a GSM native subscriber accessing an24
ANSI-136 network.25

ANSI-136 Native Mode26
ANSI-136 native mode indicates the condition or state of an ANSI-136 native subscriber27
accessing an ANSI-136 network.28

ANSI-136 Native Subscriber29
ANSI-136 native subscriber indicates an end user whose primary or home subscription resides in30
an ANSI-136 network. These subscribers include both home subscribers from the ANSI-13631
network, as well as roamers from other ANSI-136 networks.32

ANSI-41 Foreign Mode33
ANSI-41 foreign mode indicates the condition or state of a GSM native subscriber accessing an34
ANSI-41 based network35
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CDMA1
CDMA as used in this document, refers to TIA/EIA -95 [9] or TIA/EIA-2000 [10], which is a CDMA2
air interface protocol standard for mobile stations and their associated base stations. CDMA is a3
dual-mode standard that includes digital (CDMA) operation and analog (AMPS) operation. CDMA4
networks use ANSI-41 for intersystem signaling.5

CDMA Foreign Mode6
CDMA foreign mode indicates the condition or state of a GSM native subscriber accessing a7
CDMA network.8

CDMA Mode9
CDMA mode indicates the condition or state of a mobile station accessing a CDMA network.10

CDMA Native Mode11
CDMA native mode indicates the condition or state of an CDMA native subscriber accessing an12
CDMA network.13

CDMA Native Subscriber14
CDMA native subscriber indicates an end user whose primary or home subscription resides in an15
CDMA network. These subscribers include both home subscribers from the CDMA network, as16
well as roamers from other CDMA networks.17

Class A mobile18
Class A mobile station is a GSM mobile that can operate in Class A mode: both GSM circuit-19
switched and GPRS packet services simultaneously.20

Class B mobile21
Class B mobile station is a GAIT or GSM mobile that operates in Class B mode: can operate22
alternatively GSM circuit-switched or GPRS packet services (1 type service at a time). The mobile23
can be attached to GSM and GPRS networks simultaneously in this case. The subscriber cannot24
be simultaneously attached to an ANSI-41 MSC.25

Class C mobile26
Class C mobile station is a GSM mobile that can only operate in Class C mode: GSM circuit-27
switched only or GPRS packet services only. The mobile is attached to only one network at a28
time.29

GPRS HLR30
General Packet Radio Service Home Location Register is the HLR responsible for GPRS31
functions. It interfaces with the SGSN and GGSN and Authentication Center.32

GPRS in GSM Foreign Mode33
GPRS in GSM Foreign Mode is a subset of GSM Foreign Mode and indicates the condition or34
state of an ANSI-41 native subscriber accessing a GPRS network. The GPRS network may be35
coupled with a GSM network.36

GSM37
Global System for Mobile Communications (GSM) defines both air interface and network38
intersystem protocol standards for mobile stations (MS), base station systems (BSS), and39
network switching systems (NSS).40
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GSM CS attached1
GSM circuit-switched services attached means that the subscriber is attached to a GSM MSC.2
This is also referred to as IMSI attached3

GSM CS detached4
GSM circuit-switched services detached means that the subscriber is detached from a GSM5
MSC. This is also referred to as IMSI detached.6

GSM Foreign Mode7
GSM foreign mode indicates the condition or state of an ANSI-41 native subscriber accessing a8
GSM network.9

GSM Mode10
GSM mode indicates the condition or state of a mobile station accessing a GSM network.11

GSM Native Mode12
GSM native mode indicates the condition or state of a GSM native subscriber accessing a GSM13
network.14

GSM Native Subscriber15
GSM native subscriber indicates an end user whose primary or home subscription resides in a16
GSM network. These subscribers include both home subscribers from the GSM network, as well17
as roamers from other GSM networks.18

Late Call Forwarding19
Call Forwarding invoked after the call has been offered to the terminating VMSC (e.g., CFB,20
CFNA/CFNRy, CFNRc) .21

Mobile Equipment22
The radio transceiver, main processing unit, and man-machine interface necessary to access the23
radio network.24

Mobile Station25
The mobile equipment and the SIM together make up the mobile station, which is the wireless26
radiotelephone used by the subscriber.27

Subscriber Identity Module28
A smart card that plugs into the mobile equipment and that contains the authentication29
algorithms, and stores service-oriented subscription information.30
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3.2 Acronyms1

AC Authentication Center in ANSI TIA/EIA-41 based networks2

ADN Abbreviated Dialing Numbers3

AMPS Advanced Mobile Phone Service4

ANSI American National Standards Institute5

AuC Authentication Center in GSM networks6

BAIC Barring of All Incoming Calls7

BAOC Barring of All Outgoing Calls8

BIC-Roam Barring of Incoming Calls while Roaming Outside HPLMN Country9

BMI Base Station, Mobile Switching System, and Interworking Function10

BOIC Barring of Outgoing International Calls11

BOIC-exHC Baring of Outgoing International Calls Except to HPLMN Country12

CDMA Code-Division Multiple Access13

CFB Call Forwarding Busy14

CFNA Call Forwarding No Answer15

CFNRc Call Forwarding Not Reachable16

CFNRy Call Forwarding No Reply17

CFU Call Forwarding Unconditional18

CPHS Common PCN Handset Specification19

CS Circuit-Switched20

DCS Data Coding Scheme21

EDGE Enhanced Data Rates Through Global Evolution22

EIA Electronics Industries Association23

ESN Electronic Serial Number24

ETSI European Telecommunications Standards Institute25
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EUI ESN Usage Indicator1

FC Feature Code2

FDN Fixed Dialing Numbers3

FSM Forward Short Message4

GGSN Gateway GPRS Serving Node5

GGSN Gateway GPRS Serving Node6

GHOST GSM Hosted SMS Teleservice7

GMSC Gateway Mobile Switching Center8

GPRS General Packet Radio Service9

GSM Global System for Mobile Communications10

GSM Global System for Mobile Communications11

HLPI Higher Layer Protocol Indicator12

HLR Home Location Register13

HPLMN Home Public Land Mobile Network14

IIF Interworking and Interoperability Function15

IMEI International Mobile Equipment Identifier16

IMSI International Mobile Subscriber Identity17

Interim OAA Interim Over-the-Air Activation18

IRDB Intelligent Roaming Database19

ISUP ISDN User Part20

ITU International Telecommunications Union21

MAP Mobile Application Part22

MC ANSI-41 Message Center (for SMS)23

MDN Mobile Directory Number24

ME Mobile Equipment25

MF Multi-Frequency26



X.S0023

0-9

MIN Mobile Identification Number1

MO Mobile Originated2

MS Mobile Station3

MSC Mobile Switching Center4

MSID Mobile Station Identity5

MSISDN Mobile Subscriber ISDN Number6

MSRN Mobile Station Routing Number7

MT Mobile Terminated8

MWN Message Waiting Notification9

NAM Numeric Assignment Module10

NSDB Network Selection Database11

ODB Operator Determined Barring12

OR Optimal Routing13

OTA Over-the-Air Activation14

PCS Personal Communications Service15

PDP Packet Data Protocol16

PDU Packet Data Unit17

PIN Personal Identification Number18

PLMN Public Land Mobile Network19

PRN Provide Roaming Number20

PSAP Public Safety Access Point21

SC Service Center22

SESN SIM Electronic Serial Number23

SGSN Serving GPRS Support Node24

SID System Identity25

SIM Subscriber Identity Module26
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SMDPP Short Message Delivery Point-to-Point1

SME Short Message Entity2

SMS Short Message Service3

SMS-GMSC GSM Short Message Service Gateway Mobile Switching Center4

SMS-IWMSC GSM Short Message Service Interworking Mobile Switching Center5

SMS-SC GSM Short Message Service Center6

SOC System Operator Code7

SS7 Signaling System 78

TDMA Time Division Multiple Access9

TIA Telecommunications Industry Association10

TLDN Temporary Location Directory Number11

TMSI Temporary Mobile Station Identity12

TP-FCS TP Failure Cause13

TS Teleservice Server14

TSAR Teleservice Segmentation and Reassembly15

UDH Universal Data Header16

VLR Visitor Location Register17

VPLMN Visitor Public Land Mobile Network18

WAP Wireless Application Protocol19

WEMT Wireless Enhanced Messaging Teleservices20
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4 Overview of Internetwork Roaming1

Commercial mobile radio networks are implemented using several different standards. Some2
example radio access networks based on different standards include Advanced Mobile Phone3
Service (AMPS) based on TIA-553, Time Division Multiple Access (TDMA) based on ANSI-136,4
Code Division Multiple Access (CDMA) based on IS-95 and TDMA based on the Global System5
for Mobile Communication (GSM) standard. Furthermore, both TDMA and CDMA and GSM uses6
different network signaling standards.7
In order to provide greater service ubiquity and flexibility, the need to offer subscribers access to8
multiple networks based on different standards has been identified. Depending on the types of9
networks available in the subscriber's location, the subscriber shall access service on a network10
based on one of several different standards.11
The type of network provided in the subscriber's home location area is native for this subscriber.12
When the subscriber accesses any network using this technology or standard, the subscriber is13
operating in native mode. Conversely, when the subscriber accesses a network using a14
technology or standard which is different from the home location's network, the subscriber is15
operating in foreign mode. Interstandard roaming allows the subscriber to seamlessly obtain16
service in foreign mode.17



X.S0023

0-12

5 IIF Reference Model and Description1

5.1 Reference Model2

The Interworking and Interoperability Function (IIF) provides a signaling control interface between3
ANSI-41 and GSM network entities. This interface is provided to enable service access when a4
subscriber operates in a foreign network whose signaling protocol is different from the home5
network's protocol. Figure 1 below depicts the family of network interfaces provided by the IIF in6
interconnecting networks.7

Figure 1:  IIF Reference Model8

5.2 Description9

GSM and ANSI-41 network entities rely on different network signaling protocols to support10
mobility management and service realization. When a subscriber to a network supported by11
ANSI-41 network entities (i.e., a native TDMA or CDMA subscriber) accesses a visited GSM12
network, the visited network uses GSM Mobile Application Part (MAP) signaling, while the13
controlling home network uses ANSI-41 MAP signaling. Likewise, when a native GSM subscriber14
accesses a visited ANSI-41 based network, the visited network uses ANSI-41 MAP signaling,15
while the controlling home network uses GSM MAP signaling.16
To support “seamless” interoperability of service between GSM and ANSI-41 network entities, an17
interworking and interoperability function (IIF) or gateway shall map messages between GSM and18
ANSI-41 MAP. ANSI-41 MAP also supports analog AMPS capability, which is defined as a subset19
of ANSI-136.20
In most cases, the IIF interprets a signaling message in one protocol and converts it to the21
equivalent  signaling message in the other network protocol.22
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5.2.1 Provisioned Subscriber Data1

The IIF does not duplicate the subscriber’s existing HLR, but provides a gateway to any visited2
network that uses a foreign MAP protocol. The original source of subscription data remains in the3
home network’s HLR. Most of this data shall not reside in the IIF, but shall be dynamically4
converted and translated between GSM and ANSI-41 MAP messages as needed.5
Nevertheless, some basic subscriber identity information needs to be provisioned in the IIF to6
support this mapping process, such as:7

• International Mobile Subscriber Identity (IMSI)8

• Mobile Identification Number (MIN)9

• Electronic Serial Number (ESN)10

• Terminal type11

• Network Access Mode (non-GPRS, GPRS or both)12

Authentication and encryption services are critical functions that shall be supported with network13
interoperability. These capabilities are managed in both GSM and ANSI-41 networks by the14
Authentication Center (AuC or AC), which can be physically separated from the associated HLR15
or integrated with it. Different authentication processes and algorithms are defined for GSM and16
ANSI-41. Therefore, subscriber specific authentication data shall be provisioned and maintained17
on both a GSM AuC and ANSI-41 AC, in order to support service on either network.18
Subscriber data that needs to be maintained for ANSI-41 networks includes:19

• Ki (GSM subscriber authentication key)20

• Triplets or groups of Kc (cipher key), CKSN (cipher key sequence number), and SRES21
(signed response) for GSM based authentication and ciphering22

• A-key (AMPS/ANSI-136 or IS-95 authentication key)23

• SSD-A (AMPS/ANSI-136 or IS-95 shared secret data for authentication)24

• SSD-B (AMPS/ANSI-136 or IS-95 shared secret data used for generated signaling25
message encryption (SME) and voice privacy (VP) masks: the26
CDMAPrivateLongCodeMask or the TDMA VoicePrivacyMask)27

The foreign mode Authentication Center can be integrated into the IIF gateway or implemented28
as a separate network element.29
Optionally, IIF may support one-way roaming only from CDMA to GSM network. In this case no30
data is provisioned at IIF level and ANSI-41 HLR/AC must be compliant with TIA/EIA -868 [11].31
All the changes are made on the assumption the new requirements for UIM/handsets are32
working.33

34
The following items are basic assumptions on which the optional one-way roaming scenario is35
based:36

37
• The IIF is not provisioned with any subscriber data.38

• There is no subscriber specific data stored in the IIF.39

• The Home System is enhanced to support ANSI -41-to-GSM roaming.40
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• The ANSI-41 Home System has enhanced authentication capabilities to support roaming1
of subscribers to GSM systems. Subscribers may be using multi-mode mobile stations2
capable of roaming into a GSM system or UIMs that are inserted into GSM terminal3
equipment. A valid SSD is generated in the UIM before the user can roam to a GSM4
system5

• A valid SSD value must be generated in the UIM (or multi-mode MS) before the6
subscriber can roam into a GSM system. The IIF functions as a VLR in its interaction with7
the ANSI -41 Home System8

• The ANSI-41 AC shares SSD with the IIF for subscribers roaming in a GSM network. The9
IIF generates the triplets (RAND, XRES, KC) used by the GSM system. The triplet10
generation function is specified in section 2.2.4.1 of “Enhanced Cryptographic Algorithms,11
Revision B.”12

• After the subscriber is registered in a GSM system, the IIF reports authentication failures13
to the ANSI-41 system using the AuthenticationFailureReport operation. SSD is shared14
with the IIF until registration in the GSM system is canceled. The ANSI -41 AC/HLR can15
cancel registration using the RegistrationCancellation operation.16

• The IIF shall remove the subscriber’s SSD when registration in the GSM system is17
canceled. SSD Update cannot be performed when the MS is roaming in a GSM system18

• A new SystemCapabilities parameter value shall be defined to indicate a GSM system19

• A SystemCapabilities parameter value indicating GSM system shall be used by the IIF to20
indicate that the Serving network is using GSM authentication and privacy procedures.21
This indicates that22

• SSD Update cannot be performed. It also indicates that the ESN sent to the ANSI-4123
home system was not received from the MS. The IIF functions as a GSM HLR/AC in its24
interactions with the GSM system25

• The IIF provides the GSM triplets needed for authentication and privacy in the GSM26
system. The27

• IIF generates triplets using the SSD value stored in the UIM (or multi-mode MS).28

• When roaming in a GSM system, the UIM uses the “authentication” algorithm supported29
by the IIF30

• When roaming is a GSM system, the UIM (or multi-mode MS) must use an authentication31
algorithm supported by the IIF for the computation of the cipher key and the response to32
the random challenge.33

• The ANSI-41 home system is expected to update SSD when the MS returns to an34
ANSI–41 system35

• The subscriber’s SSD should be updated when the user returns to an ANSI-41 system.36

• The IIF shall prevent disclosure of SSD values received from ANSI-41 systems37

• The IIF shall provide a secure method of storing SSD values received from ANSI-4138
systems.39

• The SSD values shall not be disclosed nor transmitted to any other network entity.40
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• The IIF shall be able to request the MS’s ESN in the AuthenticationRequest INVOKE sent1
to the home ANSI-41 system2

3
To support GPRS service in GSM Foreign Mode, GPRS specific subscriber data also needs to be4
provisioned in the IIF such as :5

• GGSN-list (GGSN Number and optional IP address)6

• PDP Type7

• PDP Address (if dynamic addressing is not allowed)8

• Quality of Service Subscribed9

5.3 Interworking for Network Interfaces10

This following describes the individual network interfaces for which interoperability is provided by11
the IIF. For each particular interoperability function and interface interworking, the IIF12
simultaneously emulates a network element using foreign protocol messaging and a13
corresponding network element using native protocol messaging. The emulation functions in the14
IIF conform to existing ANSI-41 and GSM protocols when communicating over the external15
interfaces.16
The following figures depict the emulated network elements within the IIF using dashed lines. The17
dashed lines connecting emulated network elements within the IIF represent internal, conversion18
or mapping interfaces. All solid connecting lines depict standard ANSI-41 or GSM interfaces19
based on existing protocols.20
The arrow above each figure represents information exchange for the top half of the figure, while21
the arrow below each figure represents information exchange for the bottom half of the figure.22
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5.3.1 HLR  - VLR Interface1

The IIF provides an interface between the subscriber's HLR and any VLR which uses a foreign2
network signaling protocol. This interworking is provided over the interface reference "D" depicted3
in the network reference model. Figure 2 below depicts the interworking and control interface4
provided by the IIF in this case.5
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ANSI-41 subscriber roaming
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ANSI-41
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GSM
HLR

GSM
VLR

GSM
HLR

GSM
VLR

6
Figure 2:  HLR - VLR Interface7

5.3.1.1 ANSI-136 Foreign Mode Implementation for GSM Subscriber8

When a GSM native subscriber operates in ANSI-136 foreign mode, the mobile station shall use9
the ANSI-136 air interface. The interoperability gateway or IIF shall provide both ANSI-41 HLR10
and GSM VLR emulation to allow the subscriber to automatically register and obtain service. To11
the visited ANSI-41 network, the subscriber appears to register with the IIF, emulating an12
ANSI-41 HLR. This emulated ANSI-41 HLR acts as a limited proxy for the actual GSM HLR, with13
the true GSM HLR retaining ultimate control. At the same time, to the home GSM network, the14
subscriber appears to register from the IIF, emulating a GSM VLR. The IIF links ANSI-41 MAP15
operations and data to the equivalent GSM MAP operations and data, and vice versa, in order to16
support interoperability.17
To support ANSI-136 foreign mode operation, an ANSI-136 Authentication Center (AC) can be18
integrated into the IIF gateway or implemented as a separate network element.19

5.3.1.2 GSM Foreign Mode Implementation for ANSI-136 Subscriber20

Similarly, when an ANSI-136 native subscriber operates in GSM foreign mode, the mobile station21
shall use the GSM air interface. The interoperability gateway or IIF shall provide both GSM HLR22
and ANSI-41 VLR emulation to allow the subscriber to automatically register and obtain service.23
To the visited GSM network, the subscriber appears to register with the IIF, emulating a GSM24
HLR. This emulated GSM HLR acts as a limited proxy for the actual ANSI-41 HLR, with the true25
ANSI-41 HLR retaining ultimate control. At the same time, to the home ANSI-136 network, the26
subscriber appears to register from the IIF, emulating an ANSI-136 VLR. The IIF links GSM MAP27
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operations and data to the equivalent ANSI-41 MAP operations and data, and vice versa, in order1
to support interoperability.2
To support GSM foreign mode operation, a GSM Authentication Center (AuC) can be integrated3
into the IIF gateway or implemented as a separate network element.4

5.3.1.3 CDMA Foreign Mode Implementation for GSM Subscriber5
When a GSM native subscriber operates in IS-95 foreign mode, the mobile station shall use the6
CDMA air interface. The interoperability gateway or IIF shall provide both ANSI-41 HLR and GSM7
VLR emulation to allow the subscriber to automatically register and obtain service. To the visited8
ANSI-41 network, the subscriber appears to register with the IIF, emulating an ANSI-41 HLR.9
This emulated ANSI-41 HLR acts as a limited proxy for the actual GSM HLR, with the true GSM10
HLR retaining ultimate control. At the same time, to the home GSM network, the subscriber11
appears to register from the IIF, emulating a GSM VLR. The IIF links ANSI-41 MAP operations12
and data to the GSM MAP operations and data, and vice versa, in order to support13
interoperability.14

5.3.1.4 GSM Foreign Mode Implementation for CDMA Subscriber15
Similarly, when an CDMA native subscriber operates in GSM foreign mode, the mobile station16
shall use the GSM air interface. The interoperability gateway or IIF shall provide both GSM HLR17
and ANSI-41 VLR emulation to allow the subscriber to automatically register and obtain service.18
To the visited GSM network, the subscriber appears to register with the IIF, emulating a GSM19
HLR. This emulated GSM HLR acts as a limited proxy for the actual ANSI-41 HLR, with the true20
ANSI-41 HLR retaining ultimate control. At the same time, to the home CDMA network, the21
subscriber appears to register from the IIF, emulating an CDMA VLR. The IIF links GSM MAP22
operations and data to the ANSI-41 MAP operations and data, and vice versa, in order to support23
interoperability.24
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5.3.2 Originating / Gateway MSC - Serving MSC Interface1

The IIF provides a MAP interface between the subscriber's originating or gateway MSC to a2
serving MSC which uses a foreign network signaling protocol. This interworking is provided over3
the interface reference "E" depicted in the network reference model. In this case, no ISUP or MF4
signaling is supported over this interface. Figure 3 below depicts the interworking and control5
interface provided by the IIF in this case.6
This interface is key to supporting optimal routing for late call forwarding, where the serving MSC7
wishes to signal back to the originating or gateway MSC in order to request forwarding of the call.8
In order to support optimal routing for late call forwarding, the IIF provides originating or gateway9
MSC emulation.10
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Figure 3:  Originating / Gateway MSC - Serving MSC Interface12
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5.3.3  MC / SMS-SC - Serving MSC Interface1

The IIF provides an interface from the subscriber's short message service message center (MC /2
SMS-SC) to a serving MSC which uses a foreign network signaling protocol. This interworking is3
provided over the interface references "Q" and "E" depicted in the network reference model. In4
the case of ANSI-41 messaging, the MC has a direct "Q" interface to the serving MSC. In the5
case of  GSM messaging, the SMS-SC interfaces with the serving MSC via the SMS Interworking6
MSC (SMS-IWMSC) or the SMS Gateway MSC (SMS-GMSC) over the "E" interface. Figure 47
below depicts the interworking and control interface provided by the IIF in this case.8
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Figure 4:  MC / SMS-SC - Serving MSC Interface10

5.3.3.1 ANSI-41 Foreign Mode Implementation for GSM Subscriber11

For short message service (SMS) interoperability, the IIF shall provide ANSI-41 Message Center12
(MC) emulation, acting as a limited proxy for the subscriber’s GSM Short Message Service13
Center (SMS-SC). The IIF links GSM MAP operations and data to the equivalent ANSI-41 MAP14
operations and data, and vice versa.15

5.3.3.2 GSM Foreign Mode Implementation for ANSI-41 Subscriber16

For SMS interoperability, the IIF shall provide GSM SMS-SC emulation, as well as SMS-GMSC17
or SMS-IWMSC emulation, acting as a limited proxy for the subscriber’s ANSI-41 MC. The IIF18
links ANSI-41 MAP operations and data to the equivalent GSM MAP operations and data, and19
vice versa. In some cases, the IIF may need to originate short messages in order to support20
interoperability.21
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5.3.4 HLR – SGSN Interface1

The IIF provides an interface between the subscriber's HLR and any SGSN which uses a foreign2
network signaling protocol. This interworking is provided over the interface reference "Gr"3
depicted in the network reference model. Figure 5 below depicts the interworking and control4
interface provided by the IIF in this case.5
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ANSI-41
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GrD

TIA/EIA-41
Network Entities

GSM Network
Entities

6
Figure 5:  HLR- SGSN Interface7

5.3.4.1 GPRS in GSM Foreign Mode Implementation for ANSI-41 Subscriber8

When an ANSI-41 native subscriber operates GPRS in GSM foreign mode, the mobile station9
shall use the GSM air interface. The interoperability gateway or IIF shall provide both GSM HLR10
and ANSI-41 VLR emulation to allow the subscriber to automatically register and obtain service.11
To the visited GSM network, the subscriber appears to register with the IIF, emulating a GSM12
HLR. This emulated GSM HLR acts as a limited proxy for the actual ANSI-41 HLR. At the same13
time, to the home ANSI-41 network, the subscriber appears to register from the IIF, emulating an14
ANSI-41 VLR. The IIF links GSM MAP operations and data to the equivalent ANSI-41 MAP15
operations and data, and vice versa, in order to support interoperability.16
To support GPRS in GSM foreign mode operation, a GSM Authentication Center (AuC) can be17
integrated into the IIF gateway or implemented as a separate network element.18
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5.4 IIF Implementation Alternatives1

There are four alternatives for the implementation of the IIF functional element with respect to the2
network reference model and the network entities that are served. See “5 IIF Reference Model3
and Description” for applicable interfaces.4

5.4.1 IIF Resides within a GSM Network Entity5

The IIF may reside entirely inside an existing GSM network entity as a separate functional6
element. Each of the interfaces can be supported with this implementation alternative.7
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Figure 6:  IIF Resides within GSM Network Element9

5.4.2 IIF Resides within ANSI-41 Network Entity10

The IIF may reside entirely inside an existing ANSI-41 network entity as a separate functional11
element. Each of the interfaces can be supported with this implementation alternative.12
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Figure 7:  IIF Resides within ANSI-41 Network Element14
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5.4.3 IIF Resides within External Network Element1

The IIF may reside external to any existing ANSI-41 or GSM network entity as a separate network2
element. Each of the interfaces can be supported with this implementation alternative.3
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Figure 8:  IIF Resides within External Network Element5

5.4.4 IIF Resides within Both ANSI-41 and GSM Network Entities6

Finally, the IIF may reside within both existing ANSI-41 and GSM network entities at the same7
time. In this case, each individual subscriber is likely to be served by one particular IIF, although8
the use of multiple IIFs per subscriber is possible. Again, each of the interfaces can be supported9
with this implementation alternative. While multiple IIFs can support one particular subscriber,10
each network interworking function would be supported by one specific IIF implementation.11
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Figure 9:  IIF Resides within both ANSI-41 and GSM Network Elements13

14
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The main problem for roaming interoperability is that for GSM and ANSI-41 the call barring programs1
are based on different screening criteria. In GSM barring is based on the concept of PLMN, and calls2
are generally permitted to all terminals within the country of a particular PLMN (i.e., fixed and mobile3
terminals). ANSI-41 allows more specific barring programs such as ‘local calls only’, or a specific DN.4
As a result of this conflict, IIF functionality is required to support subscribers using their non-native5
mode.6

The mapping of GSM and ANSI-41 outgoing barring conditions may be accomplished as follows:7

Table 5: ANSI-41 Foreign Mode Interoperability for Barring of Outgoing Calls8

 GSM Native Mode  ANSI-41 Equivalent

Bar all outgoing calls  Origination denied

Bar all outgoing international calls  National long distance allowed (which
includes local calls).

 Bar all outgoing international calls
except to HPLMN country (BOIC-
exHC)

 National long distance allowed (which
includes local calls).

 9

Table 6: GSM Foreign Mode Interoperability for Outgoing Call Restrictions10

 ANSI-41 Native Mode  GSM Equivalent (option: either ODB or
OCB)

 Origination denied  Bar all outgoing calls (BAOC)

 Local Calls Only Allowed  Bar all outgoing calls (BAOC)

 Selected leading digits of directory
number allowed

 Bar all outgoing calls (BAOC)

 National long distance allowed  Bar outgoing international calls (BOIC)

 Allow international calls  No barring

 Allow single directory number only
(i.e., hotline)

 Bar all outgoing calls (BAOC)

11

2.7.1.1 Description of Barring of Incoming Calls12

Barring of incoming calls takes place at the HLR for native mode and foreign mode. To support13
interoperability of barring incoming calls when roaming outside the HPLMN country (BIC-Roam), the14
true serving system identity (SID) must be passed to the HLR upon registration. Otherwise, this15
feature must be supported from the IIF.16

2.7.1.2 Description of ODB Barring of Roaming17

Barring of roaming takes place at the HLR. There is no IIF involvement, beyond the mapping of18
registration operations between GSM and ANSI-41 based networks. Upon activation of ODB for19
barring of roaming and ODB Barring of all Outgoing Calls when Roaming Outside the HPLMN20
country, the HLR can be set to deny registration. The degree of granularity to which roaming can be21
denied (e.g., roaming outside home PLMN country) shall be determined by the HLR capabilities.22
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2.7.1.3 Description of ODB Barring of Supplementary Services Management.1

Barring of supplementary services management takes place at the HLR. There is no IIF involvement2
(other than transfer of services management requests between GSM and ANSI-41 based networks).3
Upon activation of ODB for barring of supplementary services management, the HLR can be set to4
deny these user operations. The degree to which supplementary services management can be5
denied shall be determined by the HLR capabilities.6

2.7.1.4 Description of ODB Barring of Registration of Call Forward-to Numbers7

Barring of registration of call forward-to numbers takes place at the HLR. There is no IIF involvement.8
Upon activation of ODB for barring of registration of call forward-to numbers, the HLR can be set to9
deny registration of these numbers. The degree of granularity to which registration can be denied10
(e.g., Barring of registration of any international call forward-to number) shall be determined by the11
HLR capabilities.12

2.7.1.5 Description of ODB Barring of Invocation of Call Transfer13

Barring of call transfer is possible in ANSI-41 based networks by restriction in the subscriber profile.14
There is no IIF involvement. It is not possible to conditionally bar call transfer (based on the charging15
conditions for the various call legs) as described in the GSM ODB Stage 1 description.16

2.7.1.6 Applicability to Telecommunications Services17

CB and ODB applies to all telecommunications services except emergency calls and possibly certain18
outgoing free calls (e.g., calls to customer care).19

2.7.2 Normal Procedures with Successful Outcome20

ODB is an administrative feature. There are no user procedures for authorization, de-authorization,21
registration, or de-registration.22

2.7.2.1 Activation23

Table 7: Call Barring Activation Options24

 Activation Option  Procedure

 ODB Service provider controlled activation  Determined by the service provider at
provisioning time or at a later date due to
administrative reasons. Cannot be controlled by
the subscriber.

 Call Barring Service provider controlled
activation

 Determined by the service provider at
provisioning time or at a later date due to
administrative reasons. Can be controlled by the
subscriber in GSM native mode.

25
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2.7.2.2 De-activation1

Table 8: Call Barring Deactivation Options2

 De-Activation Option  Procedure

ODB Service provider controlled activation Determined by the service provider at
provisioning time or at a later date due to
administrative reasons. Cannot be controlled by
the subscriber.

Call Barring Service provider controlled
activation

Determined by the service provider at
provisioning time or at a later date due to
administrative reasons. Can be controlled by the
subscriber in GSM native mode.

3

2.7.2.3 Invocation4

Call Barring and ODB are invoked automatically by the network for subscribers that have it active,5
upon subscriber or network actions that are barred.6

2.7.3 Normal Operation with Successful Outcome7

A subscriber that attempts to originate a call for which call barring or operator determined barring of8
outgoing calls has been activated shall receive call denial treatment (e.g., a re-order tone and9
announcement). Likewise, a caller that attempts to terminate a call for which call barring or operator10
determined barring of incoming calls has been activated shall receive call denial treatment (e.g., a re-11
order tone and announcement).12

A subscriber that attempts to perform other barred operations (e.g., management of supplementary13
services) shall receive a notification indicating denial of the operation.14

Call Barring and ODB does not affect the origination of emergency calls.15

2.7.3.1 Call Detail Record16

For GSM and ANSI-41 based network interoperability, no new or special recording capabilities are17
needed.18

2.7.4 Exception Procedures or Unsuccessful Outcome19

20

2.7.4.1 Provisioning21

Since GSM PLMNs may not support many of the provisioning criteria in ANSI-41 networks, service22
provisioning shall revert to the closest available criterion as described above.23

2.7.4.2 Exceptions while Roaming24

None identified.25

2.7.4.3 Exceptions during Intersystem Handoff26

None identified.27
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2.7.5 Interactions with Other Features and Services1

2

2.7.5.1 Advice of Charge (AoC) or Prepaid Charging (PPC)3

AoC and PPC take precedence over Call Barring and ODB in the following sense. If service is denied4
by the AoC or PPC application due to non-payment, then calls shall not be delivered to or sent from5
the mobile subscriber even if the barring program criteria are met. Whether or not forwarding to the6
diversion number is done is beyond the scope of this document.7

2.7.5.2 Barring of Incoming Calls (Call Barring Supplementary Services)8

Calls shall be denied if either Operator Determined Barring or Barring Of Incoming Calls determine9
that the call is to be barred.10

If a call is barred due to both Operator Determined Barring and Barring Of Incoming Calls, then the11
message or notification returned towards the caller shall be the same as if the barring was due solely12
to Operator Determined Barring.13

2.7.5.3 Barring of Outgoing Calls (Call Barring Supplementary Services)14

Calls shall be denied if either Operator Determined Barring or Barring Of Outgoing Calls determine15
that the call is to be barred.16

If a call is barred due to both Operator Determined Barring and Barring Of Outgoing Calls, then the17
message or notification returned towards the caller shall be the same as if the barring was due solely18
to Operator Determined Barring.19

2.7.5.4 Call Delivery (CD)20

Call Barring and ODB takes precedence over CD. If an incoming call arrives for a subscriber with21
Barring / ODB and CD active, the call is managed by the barring program first. Only if Call Barring22
and ODB accepts the call, is CD attempted. If Barring / ODB refuses the call, the call is given barring /23
ODB refusal treatment.24

2.7.5.5 Call Forwarding—Busy (CFB)25

Call Barring (CB)/ODB takes precedence over CFB. If an incoming call arrives for a subscriber with26
both CB/ODB and CFB active, the call is screened by the CB/ODB program first. If CB and ODB27
accepts the call, an attempt is made to deliver or terminate the call to the subscriber. If the subscriber28
is busy, then CFB is invoked.29

If CFB is in contravention of a Call Barring / Operator Determined Barring Category, when the latter is30
activated, then the activation shall result in making CFB quiescent. If the subscriber attempts to31
activate a new CFB program in contravention of a Call Barring / Operator Determined Barring32
Category, then the activation shall be denied, and the subscriber informed of the denial.33

2.7.5.6 ANSI-41 Call Forwarding—Default (CFD)34

CB/ODB takes precedence over CFD. If an incoming call arrives for a subscriber with CB/ODB and35
CFD active, the call is screened by CB/ODB first. If CB and ODB accepts the call, an attempt is made36
to deliver or terminate the call to the subscriber. If the subscriber does not or cannot answer the call,37
then CFD is invoked.38

If CFD is in contravention of a Call Barring / Operator Determined Barring Category, when the latter is39
activated, then the activation shall result in making CFD quiescent. If the subscriber attempts to40
activate a new CFD program in contravention of a Call Barring / Operator Determined Barring41
Category, then the activation shall be denied, and the subscriber informed of the denial.42
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Call Forwarding—No Answer (ANSI-41 CFNA = GSM CF No Reply (CFNRy) and GSM CF Not1
Reachable (CFNRc))2

CB/ODB takes precedence over CFNA. If an incoming call arrives for a subscriber with CB/ODB and3
CFNA active, the call is screened by CB/ODB first. If CB and ODB accepts the call, an attempt is4
made to deliver or terminate the call to the subscriber. If the subscriber does not or cannot answer the5
call, then CFNA is invoked.6

If CFNA is in contravention of a Call Barring / Operator Determined Barring Category, when the latter7
is activated, then the activation shall result in making CFNA quiescent. If the subscriber attempts to8
activate a new CFNA program in contravention of a Call Barring / Operator Determined Barring9
Category, then the activation shall be denied, and the subscriber informed of the denial.10

2.7.5.7 Call Forwarding—Unconditional (CFU)11

Interaction between ODB and CFU is beyond the scope of this Standard. The following describes a12
possible implementation:13

CB/ODB takes precedence over CFU. If an incoming call arrives for a subscriber with CB/ODB and14
CFU active, incoming calls are denied according to the ODB option, except when Barring of Incoming15
Calls when Roaming Outside the HPLMN country is active, CFU has precedence).16

If CFU is in contravention of a Call Barring/ Operator Determined Barring Category, when the latter is17
activated, then the activation shall result in making CFU quiescent, (except in the case of Barring of18
Incoming Calls when Roaming outside the HPLMN Country, in which case CFU takes precedence). If19
the subscriber attempts to activate a new CFU program in contravention of a Call Barring / Operator20
Determined Barring Category, then the activation shall be denied, and the subscriber informed of the21
denial.22

2.7.5.8 Call Transfer (CT)23

If the subscriber attempts to invoke a call transfer in contravention of a Call Barring / Operator24
Determined Barring category, then the invocation shall be denied, and the subscriber informed of the25
denial.26

2.7.5.9 Call Waiting (CW) or Call Hold (CH)27

ODB takes precedence over CW. Incoming calls to the subscriber with CB/ODB and CW active shall28
be screened by the CB/ODB feature before being considered for CW.29

2.7.5.10 Calling Number/Line Identification Presentation (CNIP/CLIP)30

None identified.31

2.7.5.11 Calling Number/Line Identification Restriction (CNIR/CLIR)32

If the calling number indicatespresentation restricted, the calling number shall not be presented to the33
called party, the called station, the diversion party, or the diversion station.34

2.7.5.12 Closed User Group (CUG)35

See GSM 02.85 [27].36

If a call is barred due to both Call Barring / Operator Determined Barring and CUG restrictions, then37
the message or notification returned towards the caller shall be the same as if the barring was due38
solely to Call Barring / Operator Determined Barring.39

2.7.5.13 Conference Calling / Multi Party Service (CC / MPTY)40

None identified.41
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2.7.5.14 Do Not Disturb (DND)1

Interaction between CB/ODB and DND is beyond the scope of this Standard. The following describes2
a possible implementation:3

CB/ODB takes precedence over DND. That is, an incoming call to a subscriber with CB/ODB and4
DND active is given CB/ODB treatment.5

2.7.5.15 Emergency Services6

Emergency Services takes precedence over CB/ODB. A call to or from an authorized emergency7
service bureau shall not be refused by CB/ODB.8

2.7.5.16 Flexible Alerting (FA)9

Interaction between FA and CB/ODB is beyond the scope of this Standard. The following describes a10
possible implementation:11

CB/ODB on the FA Pilot Directory Number takes precedence over FA. That is, calls to the FA Pilot12
Directory Number with ODB active are given ODB treatment first. If CB/ODB screening fails, the call13
is refused. If CB/ODB screening passes, the call is given FA treatment.14

2.7.5.17 Message Waiting Notification (MWN)15

None identified.16

2.7.5.18 Mobile Access Hunting (MAH)17

Interaction between MAH and CB/ODB is beyond the scope of this Standard. The following describes18
a possible implementation:19

CB/ODB of the MAH Pilot Directory Number takes precedence over MAH. That is, calls to the MAH20
Pilot Directory Number with CB/ODB active are given CB/ODB treatment first. If CB/ODB screening21
fails, the call is refused. If CB/ODB screening passes, the call is given MAH treatment.22

2.7.5.19 Password Call Acceptance (BIC)23

Not applicable.24

2.7.5.20 Preferred Language (PL)25

None identified.26

2.7.5.21 Priority Access and Channel Assignment (PACA)27

None identified.28

2.7.5.22 Remote Feature Control (RFC)29

TBD.30

2.7.5.23 Subscriber PIN  Access (SPINA)31

None identified32

2.7.5.24 Subscriber PIN Intercept (SPINI)33

None identified.34

2.7.5.25 Three-Way Calling (3WC)35

None identified.36
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2.7.5.26 Voice Message Retrieval (VMR)1

None identified.2

2.7.5.27 Voice Privacy (VP)3

None identified.4
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2.8 Short Message Teleservice Support (ANSI-41 Networks)1

2

2.8.1 General Description3

A short message teleservice is a mechanism for information delivery end to end between two Short4
Message Entities (SMEs). The source of the information may be a mobile station or a Teleservice5
Server (TS). The information may be text based, (e.g., an ANSI-41 Cellular Messaging Teleservice6
(TDMA or CDMA CMT) message or a GSM short message service (SMS) text message), or it may be7
coded information destined for the mobile station’s storage and use, (e.g., over the air activation or8
programming data, or GSM Message Waiting Indication (MWI)). In ANSI-41, unique teleservice9
formats are defined to deliver different types of information. Conversely, in GSM, both text based and10
coded information is generically delivered via GSM SMS. The information delivered from the source11
to the destination is known as user data.12

SMS teleservices require the use of a Short Message Service Center (SMS-C), also called a13
Message Center (MC) or Teleservice Server (TS) in ANSI-41, to provide store and forward functions.14
Thus, an ANSI-41 or GSM network needs to support the transfer of SMS teleservice messages15
between the SMS-C and the mobile station. For each subscriber, a different SMS-C may be assigned16
as the home SMS-C for each SMS teleservice. For mobile originated teleservices, the address of the17
home SMS-C can be provided by the mobile station. The address of the SMS-C would be used for18
routing purposes in the network when the mobile station originates a SMS teleservice message.19

Two different categories of point-to-point SMS teleservices have been defined:  mobile originated20
(MO) and mobile terminated (MT). Mobile originated SMS messages shall be transported from a21
mobile station to the subscriber’s home SMS-C. These may be destined for other mobile users, or for22
subscribers on a fixed network. Mobile terminated messages shall be transported from the SMS-C to23
a mobile station. These may be sent to the SMS-C from other mobile users (via a mobile originated24
SMS teleservice) or from a variety of other sources, (e.g., speech, telex, facsimile, and gateway25
server).26

An active mobile station (MS) is allowed to receive an SMS teleservice message at any time it is in27
service on a GSM or ANSI-41 digital network, independently of whether or not there is a voice or data28
call in progress. An acknowledgement message shall always be returned to the SMS-C, either29
confirming that the mobile station has received the teleservice message, or informing the SMS-C that30
it was impossible to deliver the short message to the mobile station, including the reason why.31

An active mobile station is allowed to submit a teleservice message at any time it is in service on a32
GSM or ANSI-41 digital network, independently of whether or not there is a voice or data call in33
progress. An acknowledgement message shall always be returned to the mobile station, either34
confirming that the SMS-C has received the teleservice message, or informing the mobile station that35
it was impossible to deliver the teleservice message to the SMS-C, including the reason why.36

Both ANSI-41 and GSM native subscribers shall be capable of submitting and receiving SMS37
teleservice messages in both native and foreign mode. Note that teleservice delivery is not supported38
in analog AMPS mode.39

The support of privacy indicators, character sets, validity periods and alert options shall be limited by40
existing standards.41
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2.8.2 Normal Procedures with Successful Outcome1

This section describes the normal procedures that result in a successful outcome.2

2.8.2.1 Authorization (or Provision)3

The service is made available to an individual subscriber after necessary arrangements have been4
made with the home service provider. Authorized service may include:5

 Only mobile originated SMS teleservices6

 Only mobile terminated SMS teleservices7

 Both mobile originated and mobile terminated SMS teleservices8

2.8.2.2 De-Authorization (or Withdrawal)9

The service is removed on an individual basis from subscribers provided with the service after10
necessary arrangements have been made with the home service provider. Authorized service may11
include:12

 Only mobile originated SMS teleservices13

 Only mobile terminated SMS teleservices14

 Both mobile originated and mobile terminated SMS teleservices15

2.8.2.3 Registration16

Mobile terminated SMS teleservice registration shall be as a result of Authorization.17

For mobile originated SMS teleservices the following information shall be registered in the mobile18
station:19

SMS-C address(es) as needed for different mobile originated SMS teleservices or applications.20

2.8.2.4 De-Registration (or Erasure)21

Mobile terminated SMS teleservice de-registration shall be as a result of withdrawal.22

For mobile originated SMS teleservices the following information may be erased in the mobile station:23

SMS-C address(es) as needed for different mobile originated SMS teleservices or applications.24

2.8.2.5 Activation25

Both mobile originated and mobile terminated SMS teleservices shall be activated as the result of26
authorization. When operating in GSM or ANSI-41 foreign mode, there is no special activation27
process required.28

2.8.2.6 De-Activation29

Both mobile originated and mobile terminated SMS teleservice de-activation shall be the result of de-30
authorization. When operating in GSM or ANSI-41 foreign mode, there is no special de-activation31
process required.32
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2.8.2.7 Invocation1

Invocation shall be the result of:2

 A mobile station needing to send user data to another Short Message Entity (SME).3

 A SME needing to send user data to a mobile station.4

2.8.2.8 Interrogation5

Interrogation shall not be possible for mobile terminated SMS teleservices.6

For mobile originated SMS teleservices, the user shall be able to interrogate if they have any SMS-C7
addresses registered on their mobile station.8

2.8.3 Normal Operation with Successful Outcome9

For mobile terminated SMS teleservices, the following normal operation applies. Upon receiving a10
request from an SME, the SMS-C shall:11

 Determine the location of the mobile station12

 Attempt to deliver the user data to the mobile station13

 If notification was requested, an indication shall be passed back to the user.14

For mobile originated SMS teleservices, the following normal operation applies. The mobile station15
shall send user data to the network including the following information:16

 Destination address;17

 Home SMS-C address;18

 Originating mobile identifier19

 If notification is required.20

If notification was requested, an indication shall be passed back to the user.21

2.8.3.1 Call Detail Record / Charging Requirements22

For GSM and ANSI-41 interoperability, no new or special recording capabilities are needed.23

2.8.4 Exception Procedures or Unsuccessful Outcome24

This section describes abnormal situations not described in “Normal Operation with Successful25
Outcome”. Procedures on time-outs, unexpected signaling responses, and other such events may be26
defined.27

2.8.4.1 Authorization (or Provision)28

An attempt to re-provision an already provisioned service shall result in an indication to the service29
provider.30

2.8.4.2 De-Authorization / Withdrawal31

An attempt to withdraw a service that has not been provisioned shall result in an indication being32
provided to the service provider.33
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2.8.4.3 Registration1

None identified at this time.2

2.8.4.4 De-registration / Erasure3

Not applicable.4

2.8.4.5 Activation5

Not applicable.6

2.8.4.6 De-Activation7

Not applicable.8

2.8.4.7 Invocation9

For mobile terminated teleservices, if the SMS-C attempts to deliver user data to the mobile station10
and is unsuccessful, an indication shall be presented to the SMS-C. Possible causes may include:11

 insufficient network resources;12

 service not supported;13

 service not subscribed to;14

 insufficient mobile memory resources;15

 insufficient information;16

 conflicting situation with other supplementary services (e.g., call barring has been activated);17

 subscriber not reachable.18

For mobile originated teleservices, if the mobile station attempts to deliver user data to the network19
and is unsuccessful, the user shall be presented with an indication. Possible causes may include:20

 insufficient network resources21

 service not supported22

 service not subscribed to23

 insufficient information;24

 conflicting situation with other supplementary services (e.g., call barring has been activated).25

2.8.4.8 Interrogation26

Not applicable.27

2.8.4.9 Exceptions while Roaming28

None.29

2.8.4.10 Exceptions during Intersystem Handoff30

None Identified31

2.8.5 Alternate Procedures32

None Identified33
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2.8.6 Interactions with Other Features and Services1

2

2.8.6.1 Advice of charge (AoC)3

None Identified4

2.8.6.2 Barring of All Outgoing Calls (BAOC)5

Per GSM 02.04 [18], BAOC shall inhibit SMS origination, but this interaction is generally not invoked.6

2.8.6.3 Barring of Outgoing International Calls (BOIC)7

Per GSM 02.04 [18], BOIC shall inhibit SMS origination, but this interaction is generally not invoked.8

2.8.6.4 Barring of Outgoing International Calls except those directed to the Home PLMN9
(BOIC-exHC)10

Per GSM 02.04 [18], BOIC-exHC shall inhibit SMS origination, but this interaction is generally not11
invoked.12

2.8.6.5 Barring of All Incoming Calls (BAIC)13

Per GSM 02.04 [18], BAIC shall inhibit SMS delivery, but this interaction is generally not invoked.14

2.8.6.6 Barring of Incoming Calls when Roaming Outside the Home PLMN (BIC-Roam)15

Per GSM 02.04 [18], BIC-Roam shall inhibit SMS delivery, but this interaction is generally not16
invoked.17

2.8.6.7 Call Delivery (CD)18

None Identified19

2.8.6.8 Call Forwarding—Busy (CFB)20

None Identified21

2.8.6.9 Call Forwarding—Default (CFD)22

None Identified23

2.8.6.10 Call Forwarding—No Answer / No Reply (CFNA / CFNRy)24

None Identified25

2.8.6.11 Call Forwarding—Not Reachable (CFNRc)26

None Identified27

2.8.6.12 Call Forwarding—Unconditional (CFU)28

None Identified29

2.8.6.13 Call Transfer (CT)30

None Identified31

2.8.6.14 Call Waiting / Call Hold (CW / HOLD)32

None Identified33

2.8.6.15 Calling Number / Line Identification Presentation (CNIP / CLIP)34

None Identified35



X.S0023

1-81

2.8.6.16 Calling Number / Line Identification Restriction (CNIR / CLIR)1

None Identified2

2.8.6.17 Calling Name Presentation (CNAP)3

None Identified4

2.8.6.18 Calling Name Restriction (CNAR)5

None Identified6

2.8.6.19 Closed User Group (CUG)7

None Identified8

2.8.6.20 Conference Calling / Multi Party Service (CC / MPTY)9

None Identified10

2.8.6.21 Do Not Disturb (DND)11

None Identified12

2.8.6.22 Emergency Services13

None Identified14

2.8.6.23 Flexible Alerting (FA)15

None Identified16

2.8.6.24 Message Waiting Notification (MWN)17

None Identified18

2.8.6.25 Mobile Access Hunting (MAH)19

None Identified20

2.8.6.26 Password Call Acceptance (PCA)21

None Identified22

2.8.6.27 Preferred Language (PL)23

None Identified24

2.8.6.28 Priority Access and Channel Assignment (PACA)25

None Identified26

2.8.6.29 Remote Feature Control (RFC)27

None Identified28

2.8.6.30 Selective Call Acceptance (SCA)29

None Identified30

2.8.6.31 Subscriber PIN Access (SPINA)31

None Identified32

2.8.6.32 Subscriber PIN Intercept (SPINI)33

None Identified34
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2.8.6.33 Three-Way Calling / Multi Party Service (3WC / MPTY)1

None Identified2

2.8.6.34 Voice Message Retrieval (VMR)3

None Identified4

2.8.6.35 Voice Privacy (VP)5

None Identified6
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2.9 Message Waiting Notification1

2

2.9.1 General Description3

Message Waiting Notification (MWN) informs authorized and activated subscribers when a voice4
message is available for retrieval.5

MWN may use pip tone, alert pip tone, or a MS display indication (including message waiting6
indication and message waiting count) to inform a subscriber of an unretrieved voice message(s).7
Once all voice messages have been retrieved, the pip tone, alert pip tone, or a MS display indication8
must be removed.9

Pip tone notification provides an audible, stuttered tone to the subscriber in the initial moment of a call10
origination or termination. Alert pip tone provides an audible alert tone to the subscriber when the MS11
is idle. MS display indication provides an icon or display text or both indications of the number of12
unretrieved voice messages (i.e. count).13

If MS display indication with count is provided, and the number of unretrieved voice messages has14
increased, the display indication on the MS must be updated.15

MWN does not impact a subscriber’s ability to originate calls or to receive calls, or to use other16
features or supplementary services.17

2.9.1.1 Applicability to Telecommunications Services18

Message Waiting Notification applies to voice telecommunication services.19

2.9.1.2 GSM and ANSI-41 interoperability Feature Mapping20

The definition of which feature capabilities are mapped between GSM and ANSI-41 modes is21
described below.22

2.9.1.2.1 ANSI-41 foreign mode Capabilities (GSM --> ANSI-41Feature Mapping)23

MWN is done via an MS display message waiting indication. An MS display message waiting count is24
provided to the MS as available. The MS shall be capable of receiving the count.25

MWN via an MS display indication may be supplemented with audible pip tone alerting.26

2.9.1.2.2 GSM Foreign Mode Capabilities (ANSI-41--> GSM Feature Mapping)27

Audible pip tone notification is not supported, but MS display indication shall be provided as required.28
The ability to activate and de-activate various means of MWN alerting shall not be supported.29

2.9.2 Normal Procedures With Successful Outcome30

2.9.2.1 Authorization (or Provision)31

MWN may be generally available or may be provided after pre-arrangement with the service provider.32
Pip tone, alert pip tone,  or MS display indication (including message waiting indication and message33
waiting count) are provided at the option of the service provider in ANSI-41mode. Only the MS display34
indication is provided in GSM mode.35

Authorization on demand by the subscriber, as described in ANSI-664 [15], shall be optionally36
supported in ANSI-41native mode only.37
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2.9.2.2 De-Authorization (or Withdrawal)1

MWN may be withdrawn by the service provider.2

2.9.2.3 Registration3

MWN is registered upon authorization.4

2.9.2.4 De-Registration (or Erasure)5

MWN is de-registered upon de-authorization.6

2.9.2.5 Activation7

MWN shall be activated upon authorization. Activation on demand by the subscriber, as described in8
ANSI-664 [15], shall be optionally supported in ANSI-41native mode only.9

2.9.2.6 De-Activation10

MWN shall be de-activated upon de-authorization.11

2.9.2.7 Invocation12

MWN alert pip tone is invoked when the first voice message is left in a VMS for a particular13
subscriber. MWN alert pip tone is also invoked upon MS power up and there is one or more14
unretrieved voice messages in the VMS. Alert pip tone notification is provided when authorized by the15
service provider in ANSI-41mode only.16

MWN pip tone is invoked when a voice message is left and remains unretrieved in a Voice Message17
System (VMS) for a particular subscriber, and the subscriber originates a call or answers an incoming18
call. Pip tone notification is provided when authorized by the service provider in ANSI-41mode only.19

MS display indication is invoked when a voice message is left in a VMS for a particular subscriber. It20
is also invoked when ANSI-41 registration procedures are invoked for a subscriber and there is an21
unretrieved voice message in the VMS for the subscriber. In ANSI-41mode, the message waiting22
count indication may be updated each time the number of messages in the VMS changes.23

2.9.3 Normal Operation with Successful Outcome24

Alert pip tone shall be applied when the MS powers up and a voice message remains unretrieved in25
the VMS. The alert pip tone shall also be applied when the first voice message is left on a VMS and26
the MS is available and not engaged in a call or service request.27

Pip tone notification shall be inserted into the voice channel when the subscriber originates a call or28
answers an incoming call and a voice message is awaiting retrieval.29

The MS display message waiting indication shall be provided to an MS as long as there is an30
unretrieved voice message in the VMS. The MS display indication (including message waiting31
indication and message waiting count) is removed from the MS after the last voice message has been32
retrieved from the VMS.33

2.9.3.1 Call Detail Record / Charging Requirements34

For GSM and ANSI-41 based network interoperability, no new or special recording capabilities are35
needed.36

2.9.3.2 Interrogation37

Not applicable38
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2.9.4 Exception Procedures or Unsuccessful Outcome1

2

2.9.4.1 Registration3

None identified.4

2.9.4.2 De-Registration / Erasure5

None identified.6

2.9.4.3 Activation7

None identified.8

2.9.4.4 De-Activation9

None identified.10

2.9.4.5 Invocation11

None identified.12

2.9.4.6 Exceptions While Roaming13

None identified.14

2.9.4.7 Exceptions During Intersystem Handoff15

None identified.16

2.9.5 Alternate Procedures17

None identified.18

2.9.6 Interactions With Other Features and Services19

20

2.9.6.1 Advice of charge (AoC)21

None identified.22

2.9.6.2 Barring of All Outgoing Calls (BAOC)23

None identified.24

2.9.6.3 Barring of Outgoing International Calls (BOIC)25

None identified.26

2.9.6.4 Barring of Outgoing International Calls except those directed to the Home PLMN27
(BOIC-exHC)28

None identified.29

2.9.6.5 Barring of All Incoming Calls (BAIC)30

None identified.31
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2.9.6.6 Barring of Incoming Calls when Roaming Outside the Home PLMN (BIC-Roam)1

None identified.2

2.9.6.7 Call Delivery (CD)3

None identified.4

2.9.6.8 Call Forwarding—Busy (CFB)5

None identified.6

2.9.6.9 Call Forwarding—Default (CFD)7

None identified.8

2.9.6.10 Call Forwarding—No Answer / No Reply (CFNA / CFNRy)9

None identified.10

2.9.6.11 Call Forwarding—Not Reachable (CFNRc)11

None identified.12

2.9.6.12 Call Forwarding—Unconditional (CFU)13

None identified.14

2.9.6.13 Call Transfer (CT)15

None identified.16

2.9.6.14 Call Waiting / Call Hold (CW / HOLD)17

No pip tone notification shall be provided if call waiting has been deactivated.18

2.9.6.15 Calling Number / Line Identification Presentation (CNIP / CLIP)19

None identified.20

2.9.6.16 Calling Number / Line Identification Restriction (CNIR / CLIR)21

None identified.22

2.9.6.17 Calling Name Presentation (CNAP)23

None identified.24

2.9.6.18 Calling Name Restriction (CNAR)25

None identified.26

2.9.6.19 Closed User Group (CUG)27

None identified.28

2.9.6.20 Conference Calling / Multi Party Service (CC / MPTY)29

Any pip tone notification shall only be applied to the primary leg of a multiparty call.30

2.9.6.21 Do Not Disturb (DND)31

MWN MS indication, count, and pip tone takes precedence over DND. MWN indication and pip tone32
may still be applied while DND is active.33
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DND takes precedence over MWN alert pip tone. That is, while DND is active, alerting shall not be1
applied.2

2.9.6.22 Emergency Services3

None identified.4

2.9.6.23 Flexible Alerting (FA)5

None identified.6

2.9.6.24 Message Waiting Notification (MWN)7

Not applicable.8

2.9.6.25 Mobile Access Hunting (MAH)9

None identified.10

2.9.6.26 Over the Air Activation (OTA)11

None identified.12

2.9.6.27 Password Call Acceptance (PCA)13

None identified.14

2.9.6.28 Preferred Language (PL)15

None identified.16

2.9.6.29 Priority Access and Channel Assignment (PACA)17

None identified.18

2.9.6.30 Remote Feature Control (RFC)19

None identified.20

2.9.6.31 Selective Call Acceptance (SCA)21

None identified.22

2.9.6.32 Subscriber PIN Access (SPINA)23

None identified.24

2.9.6.33 Subscriber PIN Intercept (SPINI)25

None identified.26

2.9.6.34 Three-Way Calling / Multi Party Service (3WC / MPTY)27

Any pip tone notification shall only be applied to the primary leg of a three-way call.28

2.9.6.35 Voice Message Retrieval (VMR)29

None identified.30

2.9.6.36 Voice Privacy (VP)31

None identified.32



X.S0023

1-88

2.10  GPRS in GSM Foreign mode1

GPRS in GSM Foreign mode applies to the case where an ANSI-41ANSI-41 based subscriber (e.g.,2
an ANSI-41 TDMA or CDMA native subscriber) has registered on a GPRS network [30].3

GPRS in GSM Foreign Mode allows a subscriber to an ANSI-41 based network (e.g., an ANSI-414
TDMA or CDMA native subscriber) to obtain GPRS service (i.e., register for service) in GSM Foreign5
Mode. There is no impact on ANSI-41 Foreign Mode. There is no communication between a GSM6
SGSN and an ANSI-41 MSC and a mobile can not operate simultaneously on GPRS and ANSI-417
systems.8

In GSM Foreign Mode it is required that the handset register on a GSM network or a GPRS network9
to be in GSM Foreign Mode. The GPRS network may be coupled with a GSM network (i.e., one10
PLMN can provide both GSM circuit-switched and packet service).11

2.10.1 General Description12

GPRS is a GSM Bearer Service that provides a packet data transmission scheme within the PLMN.13
GPRS can also be used as a bearer for SMS teleservices.14

2.10.2  Normal Procedures With Successful Outcome15

Subscribers operating GPRS in GSM foreign mode (e.g., ANSI-41 TDMA or CDMA native16
subscribers) shall be able to send and receive GPRS service packets when attached to a GPRS17
network.18

2.10.2.1 Authorization (or Provision)19

GPRS subscription data must be provisioned and stored on the IIF, acting as the GPRS HLR. It may20
be possible to provision an ANSI-41 TDMA or CDMA native subscriber with GPRS only service and21
no GSM CS service.22

2.10.2.2 De-Authorization (or Withdrawal)23

The de-authorization shall be possible at the IIF, acting as the GPRS HLR, as well as at the24
Authentication Center.25

2.10.2.3 Authentication26

The GPRS network shall query the IIF, acting as a GPRS HLR, to verify the authentication27
parameters. This may occur upon with GPRS attach and GPRS routing area update operations.28

2.10.2.4 ANSI-41  registration29

ANSI-41 registration occurs when the subscriber roams into an ANSI-41 network and is:30

 registered on a GSM MSC and a GPRS SGSN; or31

 registered on a GPRS SGSN; or32

 registered on a GSM MSC.33

ANSI-41 registration in all of these conditions shall result in a cancel location towards one or both of34
the GSM MSC and GPRS SGSN, if the subscriber is registered to that network element.35
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2.10.2.5 GPRS Attach1

The MS shall perform a GPRS attach to access GPRS services. This can be immediately after the2
MS has been switched on or later as the user decides to use the GPRS service.3

A successful GPRS attach requires a valid GPRS subscription.4

The GPRS attach itself may be performed as one of the following:5

 GPRS only attach; or6

 GPRS attach when GSM CS attached; or7

 combined GPRS and GSM CS attach.8

If one of the above GPRS attaches takes place when previously registered on an ANSI-41 network,9
normal registration cancellation within the ANSI-41 network shall take place.10

2.10.2.6 GPRS Detach11

A GPRS detach allows:12

 an MS to inform the network that it does not want to access GPRS services any longer; and13

 the network to inform the MS that it does not have access to the GPRS services any longer.14

The GPRS detach itself may be performed as one of the following:15

 GPRS only detach;16

 GPRS detach when GSM CS attached;17

 combined GPRS and GSM CS detach.18

The MS is detached either explicitly or implicitly as follows:19

 Explicit Detach: the network or the MS explicitly requests detach.20

 Implicit Detach: the network detaches the MS, without notifying the MS.21

2.10.2.7 GPRS Routing Area Update22

A routing area update occurs when a GPRS attached MS detects that it has entered a new routing23
area or when the periodic routing area update timer has expired. These may be combined with GSM24
CS location area updates depending on the network mode of operation.25

The following GPRS Routing Area Updates are possible:26

 intra SGSN Routing Area Update.27

 inter SGSN Routing Area Update.28

The following combined RA and LA updates takes place when an association exists between the29
SGSN and the MSC [30]:30

 combined Intra SGSN RA and LA update.31

 combined Inter SGSN RA and LA update.32
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2.10.2.8 SMS Impacts1

GPRS has the following impacts on SMS:2

 When operating GPRS in GSM Foreign mode, and both GPRS attached and GSM CS3
attached, the mobile may originate mobile-originated SMS messages either thru the GSM4
network or the GPRS network. When operating only in GPRS mode, SMS originations thru the5
GPRS network shall be possible.6

 When operating GPRS in GSM Foreign mode, and both GPRS attached and GSM CS7
attached, the mobile shall receive mobile-terminated SMS messages either thru the GSM8
network or the GPRS network. When operating in GPRS only mode, SMS terminations shall be9
possible.10

For GSM native subscribers in GSM native mode, the GSM SMS Service Center (i.e., SMSC) queries11
the combined GSM-GPRS HLR for routing information and the HLR responds with both the SGSN12
address as well as the GSM MSC address. Then the SMSC decides to send the SMS message to13
either the GPRS SGSN or the GSM MSC.14

For GPRS in GSM Foreign Mode the ANSI-41 MC shall query the ANSI-41 HLR for the ANSI-4115
MSC address and shall be instructed to route the ANSI-41 formatted SMS message to the IIF,16
emulating both an ANSI-41 MSC and a  GSM SMSC, for any of the following conditions:17

 when the subscriber is both GSM CS attached and GPRS attached; or18

 when the subscriber is GPRS only attached;  or19

 when the subscriber is GSM CS only attached.20

The IIF shall then convert the mobile-terminated ANSI-41 SMS message to a GSM-formatted SMS21
message and, acting like a GSM SMSC, send it to the GSM MSC or the GPRS SGSN. If the MS is22
reachable a Network option for routing the SMS messages may be as follows:23

 first - send to the GPRS SGSN;24

 second - send to the GSM MSC.25

2.10.3 Exception Procedures or Unsuccessful Outcome26

In the event that the IIF is not able to authenticate the GPRS subscriber, the GPRS service shall be27
denied. If the ANSI-41 registration process fails due to location update failure or authentication failure,28
the MS shall be denied access to the GPRS network.29

In the event that the IIF receives a mobile terminating ANSI-41 formatted SMS message, and if the30
IIF detects that the GSM Foreign Mode subscriber is not reachable (for both packet and circuit-31
switched services), the IIF shall reply to the ANSI-41 Message Center with an error and when the IIF32
detects that the subscriber is again reachable, either GPRS or non-GPRS, then the IIF shall notify the33
Message Center to retransmit the ANSI-41 formatted SMS message to the IIF.34

The SGSN notifies (i.e., alert) the IIF, acting as a GPRS HLR, when the handset has memory35
available and when the handset is “MS present”.36

GSM GPRS HLR fault recovery procedures shall also apply to the IIF acting as the GPRS HLR.37

2.10.3.1 GPRS Attach38

None identified.39
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2.10.3.2 GPRS Detach1

None identified.2

2.10.3.3 Exceptions While Roaming3

None identified.4

2.10.3.4 Exceptions During Intersystem Handoff5

None identified.6

2.10.4 Alternate Procedures7

None identified.8

2.10.5 Interactions With Other Features and Services9

10

2.10.5.1 Advice of charge (AoC)11

None identified12

2.10.5.2 Authentication13

GSM authentication procedures are required to be supported by the IIF in the GPRS home network.14
For GPRS in GSM Foreign Mode the authentication procedure is done according to the procedures15
defined in GSM 09.02 [4].16

2.10.5.3 Barring of All Outgoing Calls (BAOC)17

ODB_BAOC may be provisioned in the IIF, acting as a GPRS HLR, and it applies to Mobile18
Originated SMS via the GPRS network.19

2.10.5.4 Barring of Outgoing International Calls (BOIC)20

ODB_BOIC may be provisioned in the IIF, emulating a GPRS HLR, and it applies to Mobile21
Originated SMS via the GPRS network.22

2.10.5.5 Barring of Outgoing International Calls except those directed to the Home PLMN23
(BOIC-exHC)24

ODB_BOIC-exHC may be provisioned in the IIF, emulating a GPRS HLR, and it applies to Mobile25
Originated SMS via the GPRS network.26

2.10.5.6 Operator Determined Barring PLMN-specific27

Four ODB PLMN-specific barring programs may be provisioned in the IIF, emulating a GPRS HLR,28
and each applies to Mobile Originated SMS via the GPRS network.29

2.10.5.7 Barring of All Incoming Calls (BAIC)30

ODB_BAIC may be provisioned in the IIF, emulating a GPRS HLR, and it applies for GPRS and31
Mobile Terminated SMS deliveries thru the GPRS network.32

2.10.5.8 Barring of Incoming Calls when Roaming Outside the Home PLMN (BIC-Roam)33

None identified.34
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2.10.5.9 Call Delivery (CD)1

When a subscriber receives a call termination attempt when operating in GSM foreign mode (e.g.,2
ASNI-41 TDMA or CDMAnative subscriber) and connected to a GPRS network, the GSM Circuit-3
switched paging is sent through the GPRS SGSN and the IIF is not impacted.14

Call terminations to the subscriber (e.g., ANSI-41 TDMA or CDMAnative subscriber) operating in5
GPRS only mode shall not be possible. However, it is possible for the IIF to send a SMS message to6
the user thru the GPRS network indicating the calling party number of the missed call.7

2.10.5.10 Call Forwarding—Busy (CFB)8

None identified.9

2.10.5.11 Call Forwarding—Default (CFD)10

None identified.11

2.10.5.12  Call Forwarding—No Answer / No Reply (CFNA / CFNRy)12

None identified.13

2.10.5.13  Call Forwarding—Not Reachable (CFNRc)14

None identified.15

2.10.5.14  Call Forwarding—Unconditional (CFU)16

None identified.17

2.10.5.15  Call Transfer (CT)18

None identified.19

2.10.5.16  Call Waiting / Call Hold (CW / HOLD)20

None identified.21

2.10.5.17  Calling Number / Line Identification Presentation (CNIP / CLIP)22

None identified.23

2.10.5.18  Calling Number / Line Identification Restriction (CNIR / CLIR)24

None identified.25

2.10.5.19  Calling Name Presentation (CNAP)26

None identified.27

2.10.5.20  Calling Name Restriction (CNAR)28

None identified.29

2.10.5.21  Closed User Group (CUG)30

None identified.31

                                                       

1 The MSC and SGSN are both GSM.
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2.10.5.22  Conference Calling / Multi Party Service (CC / MPTY)1

None identified.2

2.10.5.23  Do Not Disturb (DND)3

None identified.4

2.10.5.24  Emergency Services (Future)5

None identified.6

2.10.5.25  Flexible Alerting (FA)7

None identified.8

2.10.5.26  Message Waiting Notification (MWN)9

None identified.10

2.10.5.27   Mobile Access Hunting (MAH)11

None identified.12

2.10.5.28  Password Call Acceptance (PCA)13

None identified.14

2.10.5.29  Preferred Language (PL)15

None identified.16

2.10.5.30  Priority Access and Channel Assignment (PACA)17

None identified.18

2.10.5.31  Remote Feature Control (RFC)19

None identified.20

2.10.5.32  Selective Call Acceptance (SCA)21

None identified.22

2.10.5.33  Subscriber PIN Access (SPINA)23

None identified.24

2.10.5.34  Subscriber PIN Intercept (SPINI)25

None identified.26

2.10.5.35  Three-Way Calling / Multi Party Service (3WC / MPTY)27

None Identified.28

2.10.5.36  Voice Message Retrieval (VMR)29

None identified.30

2.10.5.37  Voice Privacy (VP)31

None identified.32

33
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