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 5 Informational Flows 200-36

Note: Steps 5 – 10 are optional. 

5. The Target MPC formats a GPOSREQ for Geolocation Update with the same parameters as 
received in the ISPOSREQ from the MSC and sends it to the PDE. 

6. The PDE, based on the information in the GPOSREQ, completes a successful C.S0022 session 
via the MSC to position the MS. 

NOTE: If the MPCAP in MAP GPOSREQ message received does not include the mobile position 
capabilities (MPCAP) or the mobile position capabilities indicated the mobile does not have 
C.S0022-based position capabilities, per [J-STD-036], the PDE will initiate a request towards the 
MSC requesting CDMA Pilot Strength Measurement Message (PSMM) data.  The PDE uses the 
newly received information to determine the position of the MS and returns the response to the 
MPC. 

7. The PDE responds with a gposreq Return Result to the target MPC indicating Updated position 
returned and the current PositionInformation as determined of the MS. 

8. The Target MPC uses the information returned in the gposreq in step 7 to format the isposreq 
Return Result to the Target MSC. 

9. The Target MSC uses the information returned in the isposreq in step 8 to format the 
isposreqfwd Return Result to the Anchor FCS. 

10. The Anchor FCS uses the information returned in the isposreqfwd in step 9 to format the 
isposreq Return Result to the Anchor MPC. 

11. The Anchor MPC uses the information returned in the isposreq in step 10 to format the Position 
Response to the OEP. 
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  37 5 Informational Flows

1 

2 
5.6.4 Emergency Call Location Update Request after MSC to FCS Handoff 

The figure below describes the call flow after the MS performs handoff from a macro cell on an 
MSC to a FAP on an FCS and a request for updated location of the MS is received by the anchor 
MSC.  In this scenario, the Serving FAP, FCS and MPC are shown as the Target FAP, FCS and 
MPC, and a call involving the served MS has been handed off from an MSC to the Target FAP and 
FCS.  Timers GPRT, IPRT and ESPRT are specified in [J-STD-036]. 

IPRT
IPFT

IPRT

MS
Anchor 

MSC
PDE OEP

Target 
MPC

Target MSC
FCS/MGW

Target
FAP

I/P/S-CSCF
Anchor 

MPC

GPRT
ESPRT

Initial conditions: Handoff procedure completed

VP1: Voice call in progress

1. Position Request [MS Identifier, PosReqType(Update)]

2. MAP: ISPOSREQ (MDN, PosReqType (Update))

3. MAP: IPOSREQFWD [PosReqType (Update), MPCAP]

4. MAP: ISPOSREQ [PosReqType (Update), MPCAP, MobInfo_CDMA_Femto]

5. MAP: GPOSREQ [PosReqType (Update), MPCAP, MobInfo_CDMA_Femto]

6. PDE C.S0022 session with FCS/FAP/MS or MSC/MS

7. MAP: gposreq [PosResult(Updated), PositionInformation]

8. MAP: isposreq [PosResult (Updated), PositionInformation]

9. MAP: isposreqfwd [PosResult (Updated), PositionInformation]

10. MAP: isposreq [PosResult (Updated), PositionInformation]

11. Position Response [PosResult (Updated), PositionInformation]

 

Figure 16 Successful Geolocation Update after 1x Voice Call Handoff from Macro 
Cell to Target FAP 

NOTE: The FCS gets the P-ANI and PIDF-LO information from the FAP either during the Voice 
Handoff procedure or during the FAP registration procedure.  Therefore, upon the completion of 
voice handoff, the FAP location is known to the FCS. 

1. The OEP (e.g., PSAP during an emergency call or Location Service for non-emergency) sends a 
request for a position update. 

2. The Anchor MPC sends an ISPOSREQ for Update [J-STD-036-B or X.S0002] to the Anchor 
MSC.  For an emergency call, the Anchor MSC is based on data the MPC has cached from the 
ORREQ and orreq exchange with Anchor MSC when the emergency call was originally routed.  
For location services, the MSC is determined by querying the HLR (not shown). 

3. The Anchor MSC, having handed the call off to the Target FCS controlling the Target FAP, 
sends an ISPOSREQFWD [J-STD-036-B or X.S0002] for location update to the FCS. 
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 5 Informational Flows 200-38

Note: If the MAP ISPOSREQFWD message (in Step 3) does not include the mobile position 
capabilities (MPCAP) or the mobile position capabilities indicated the mobile does not have 
C.S0022-based position capabilities, the Target MSC/FCS will not invoke E3 signaling with the 
MPC, but will  return the FAP location in Step 9.  In this case, step 4 to 8 can be skipped. 

4. The FCS formats an ISPOSREQ for location Update with the MobInfo_CDMA_femto [J-STD-
036] information that includes FemtoIdentity, MacroCellID and MacroMSCID provisioned for 
the FAP, PositionInformation of the FAP.  The Serving MSCID set to that of the FCS is also 
included and is sent to the Target MPC.  Note: At least one macro cell ICGI or 
PositionInformation of the FAP is present in the ISPOSREQ 

Note: Steps 5 – 10 are optional. 

5. If the MPC needs more accurate location information than received from the FCS, the Target 
MPC formats a GPOSREQ for Geolocation Update with the same parameters as received in the 
ISPOSREQ from the FCS and sends it to the PDE. 

6. The PDE based on the information in the GPOSREQ completes a successful C.S0022 session 
via the FCS to position the MS. 

7. The PDE responds with a gposreq to the target MPC indicating Updated position returned and 
the current PositionInformation as determined of the MS. 

8. The target MPC uses the information returned in the gposreq in step 7 to format the isposreq 
Return Result to the Target FCS. 

9. The Target FCS uses the information returned in the isposreq in step 8 to format the 
isposreqfwd to the Anchor MSC. 

10. The Anchor MSC uses the information returned in the isposreqfwd in step 9 to format the 
isposreq Return Result to the Anchor MPC. 

11. The Anchor MPC uses the information returned in the isposreq in step 10 to format the Position 
Response to the OEP. 
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  39 5 Informational Flows

1 

2 
5.6.5 C.S0022-Based Positioning 

The following scenario shows the end-to-end details of how a C.S0022 session between the MS and 
PDE is supported.  Such a session can occur either at call origination of an emergency call from a 1x 
MS via a FAP or as part of an OEP request for position of a 1x MS currently served by a FAP.  The 
figure below depicts the E12 interconnection option [J-STD-036]; the use of the E3/E5 
interconnection option [J-STD-036] is also supported, but is not shown as no aspects of this 
standard are affected.  Prior to Step 1 either an emergency call origination or OEP request for 
position occurred. 

MS FAP CSCF FCS MPC PDE

20. MAP: smdpp []

SMT

2. MAP: SMDPP (Service Indicator (CDMA Pos), SMS_BearerData (C.S0022), MSID, MEID)

3. SIP MESSAGE  (ADDS_Deliver ((C.S0022), MSID, MEID)

4. SIP MESSAGE  (ADDS Deliver ((C.S0022), MSID, MEID)

5. 1x DBM  (C.S0022)

8. 1x DBM  L2 Ack

9. SIP MESSAGE (ADDS Deliver Ack)

10. SIP MESSAGE (ADDS Deliver Ack)

11. MAP: smdpp []

14. 1x DBM  (C.S0022)

15. SIP MESSAGE  (ADDS_Deliver ((C.S0022), MSID, MEID)

16. SIP MESSAGE  (ADDS Deliver ((C.S0022), MSID, MEID)

17. MAP: SMDPP (Service Indicator (CDMA Pos), SMS_BearerData (C.S0022), MSID , MEID)

21. MAP: gposreq (PositionInfo)

6. SIP 200 OK
7. SIP  200 OK

12. SIP 200 OK

13. SIP 200 OK

18. SIP 200 OK

19: SIP 200 OK

1. MAP: GPOSREQ (MSID, MEID, POSREQTYPE(initial), MSCID=FCSID , MPCAP, MobInfo_CDMA_Femto)

 

Figure 17 C.S0022 Based Positioning 

1. The MPC invokes the PDE via a GPOSREQ and includes the FCS’s MSCID and 
MobInfo_CDMA_femto [J-STD-036]. 

2. On reception of the GPOSREQ, the PDE initiates a handset-based solution using PDE to MS 
communication per [C.S0022] by sending an SMDPP to the FCS including the C.S0022 
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 5 Informational Flows 200-40

message contained in the SMS_BearerData.  The ServiceIndicator parameter identifies this as 
C.S0022 positioning information. 

3. The FCS forwards the C.S0022 message to the CSCF. 

4. The CSCF forwards the C.S0022 message to the FAP. 

5. The FAP forwards the C.S0022 message to the MS over the air via a Data Burst Message of 
Type 5 [C.S0022]. 

6.  Anytime after step 4, the FAP sends SIP 200 (OK) to the CSCF. 

7.  The CSCF sends SIP 200 (OK) to the FCS. 

8. The MS responds with a Layer 2 CDMA Ack in response to successful receipt of the Data Burst 
Message in Step 5. 

9. The FAP sends a SIP MESSAGE with ADDS Deliver Ack to the CSCF. 

10. The CSCF sends the SIP MESSAGE with ADDS Deliver Ack to the FCS. 

11. The FCS generates an smdpp towards the PDE reporting the successful delivery of the C.S0022 
message to the MS. 

12. Anytime after Step 10, the FCS sends SIP 200 (OK) to the CSCF. 

13. The CSCF sends SIP 200 (OK) to the FAP. 

NOTE: Steps 2 through 13 are repeated as needed. 

14. When the MS has a C.S0022 message to send to the PDE it sends it to the FAP over the air via 
a Data Burst Message.  Based upon the instructions in the C.S0022 message the MS may be 
able to respond with a C.S0022 message immediately and may bundle this as part of the CDMA 
Ack seen in Step 8; but in all cases the FAP and other entities will process the C.S0022 
message per the following steps. 

NOTE: Step 14 can occur anytime after Step 8. 

15. The FAP forwards the C.S0022 message to the CSCF. 

16. The CSCF forwards the C.S0022 message to the FCS. 

17. The FCS sends the C.C0022 message to the PDE via an SMDPP. 

18. Anytime after Step 16, the FCS sends SIP 200 (OK) to the CSCF. 

19. CSCF sends SIP 200 (OK) to FAP. 

20. The PDE provides an acknowledgment of successful delivery via an smdpp. 

Note: Steps 14 through 20 are repeated as needed. 

21. Once the PDE determines the MS position, the results are returned to the MPC in a gposreq. 
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  41 5 Informational Flows

1 

2 
5.6.6 C.S0022-Based Positioning after FAP to Macro AN Handoff 

The following scenario shows the end-to-end details of how a C.S0022 session between the MS and 
PDE is supported via the Target MSC and FCS after there has been a handoff from the FAP AP to 
the Macro AN.  The figure below depicts the E12 interconnection option [J-STD-036]; the use of 
the E3/E5 interconnection option [J-STD-036] is also supported, but is not shown.  Prior to Step 1 
either an emergency call origination or OEP request for position occurred. 

MS Target MSC FCS MPC PDE

SMTSFT

SMT
SBT

1. MAP: GPOSREQ (MSID, MEID, POSREQTYPE(initial ), MSCID=FCSID, MPCAP, MobInfo_CDMA_femto)

2. MAP: SMDPP (Service Indicator (CDMA Pos), SMS_BearerData (C.S0022), MSID, MEID)

3. MAP: SMDFWD  (Service Indicator (CDMA Pos), SMS_BearerData ((C.S0022), MSID, MEID)

4. 1x: DBM  (C.S0022)

5. 1x: DBM  L2 Ack

6. MAP: smdfwd []

7. MAP: smdpp []

8. 1x: DBM  (C.S0022)

9. MAP SMDPPBACK  (Service Indicator (CDMA Pos), SMS_BearerData ((C.S0022), MSID, MEID)

10. MAP: SMDPP (Service Indicator (CDMA Pos), SMS_BearerData (C.S0022), MSID, MEID)

11. MAP: smdpp []

12. MAP smdback []

13. MAP: gposreq (PositionInfo)

 

Figure 18 C.S0022 Based Positioning – Handout 

1. The MPC invokes the PDE via a GPOSREQ and includes the FCS MSCID and 
MobInfo_CDMA_femto [J-STD-036]. 

2. On reception of the GPOSREQ, the PDE initiates a handset-based solution using PDE to MS 
communication per C.S0022 by sending an SMDPP to the FCS including the C.S0022 message 
contained in the SMS_BearerData.  The ServiceIndicator parameter identifies this as C.S0022 
positioning information. 

3. The FCS, acting as an Anchor MSC, forwards the C.S0022 message to the Serving MSC that is 
now serving the call via a SMDFWD message. 

4. The MSC (via the BSC) forwards the C.S0022 message to the MS over the air via a Data Burst 
Message of Type 5 [C.S0022]. 
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 5 Informational Flows 200-42

5. The MS responds with a Layer 2 CDMA Ack in response to successful receipt of the Data Burst 
Message in Step 5. 

6. The MSC indicates successful delivery of the C.S0022 message to the MS to the FCS via an 
smdfwd return result. 

7. The FCS generates an smdpp towards the PDE reporting the successful delivery of the C.S0022 
to the MS. 

Steps 2 through 7 are repeated as needed. 

8. When the MS has a C.S0022 message to the send to the PDE it sends it to the MSC over the air 
via a Data Burst Message.  Based upon the instructions in the C.S0022 message the MS may be 
able to respond with a C.S0022 message immediately and may bundle this as part of the CDMA 
Ack seen in Step 5; but in all cases the MSC and other entities will process the C.S0022 
message per the following steps. 

9. The MSC forwards the C.S0022 message to the FCS via a SMDBACK message. 

10. The FCS sends the C.C0022 message to the PDE via an SMDPP. 

11. The PDE provides an acknowledgment of successful delivery via an smdpp. 

12. The FCS indicates successful delivery of the C.S0022 message to the PDE to the MSC via an 
smdback return result. 

Steps 8 through 12 are repeated as needed. 

13. Once the PDE determines the MS position, the results are returned to the MPC in a gposreq. 
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  43 5 Informational Flows

1 

2 
5.6.7 C.S0022-Based Positioning after MSC to FCS Handoff 

The following scenario shows the end-to-end details of how a C.S0022 session between the MS and 
PDE is supported after there has been a handoff from the Macro AN to a FAP.  The figure below 
depicts the E12 interconnection option [J-STD-036]; the use of the E3/E5 interconnection option [J-
STD-036] is also supported, but is not shown as no aspects of this standard are affected.  Prior to 
Step 1 either an emergency call origination or OEP request for position occurred. 

MS FAP CSCF Anchor MSC MPC PDE

6. 1x: DBM  (C.S0022)

18. SIP: MESSAGE  (ADDS Deliver ((C.S0022), MSID, MEID)

SMT

FCS 

SFT

SBT
SMT

1. MAP: GPOSREQ (MSID, MEID, POSREQTYPE(initial ), MSCID, MPCAP, MobInfo)

2. MAP: SMDPP (Service Indicator (CDMA Pos), SMS_BearerData (C.S0022), MSID, MEID)

3. MAP: SMDFWD (Service Indicator (CDMA Pos), SMS_BearerData (C.S0022), MSID, MEID)

4. SIP: MESSAGE  (ADDS Deliver (C.S0022), MSID, MEID)

5. SIP: MESSAGE  (ADDS Deliver (C.S0022), MSID, MEID)

9. 1x: DBM  L2 Ack

10. SIP: MESSAGE (ADDS Deliver Ack)

11. SIP: MESSAGE (ADDS Deliver Ack)

12. smdfwd []
13. MAP: smdpp []

16. 1x: DBM  (C.S0022)

17. SIP: MESSAGE  (ADDS Deliver ((C.S0022), MSID, MEID)

19. MAP: SMDBACK (Service Indicator (CDMA Pos), SMS_BearerData (C.S0022), MSID, MEID)

22. MAP: SMDPP (Service Indicator (CDMA Pos), SMS_BearerData (C.S0022), MSID, MEID)

23. MAP: smdpp []

24. smdback []

25. MAP: gposreq (PositionInfo)

7. SIP: 200 OK
8. SIP: 200 OK

14. SIP: 200 OK

15. SIP: 200 OK

20. SIP: 200 OK
21. SIP: 200 OK

 

Figure 19 C.S0022 Based Positioning – Hand-in 

1. The MPC invokes the PDE via a GPOSREQ and includes the Macro AN’s MSCID and 
MobInfo. 

2. On reception of the GPOSREQ, the PDE initiates a handset-based solution using PDE to MS 
communication [C.S0022] by sending an SMDPP to the MSC including the C.S0022 message 
contained in the SMS_BearerData.  The ServiceIndicator parameter identifies this as C.S0022 
positioning information. 
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 5 Informational Flows 200-44

3. The MSC forwards the C.S0022 message to the FCS that is now serving the call via an 
SMDFWD message. 

4. The FCS forwards the C.S0022 message to the CSCF. 

5. The CSCF forwards the C.S0022 message to the FAP. 

6. The FAP forwards the C.S0022 message to the MS over the air via a Data Burst Message of 
Type 5 [C.S0022]. 

7. Anytime after Step 5, the FAP sends SIP 200 (OK) to the CSCF. 

8. The CSCF sends SIP 200 (OK) to the FCS. 

9. The MS responds with a Layer 2 CDMA Ack in response to successful receipt of the Data Burst 
Message in Step 6. 

10. The FAP indicates successful delivery of the C.S0022 message to the MS to the CSCF via a SIP 
MESSAGE with ADDS Deliver Ack. 

11. The CSCF indicates successful delivery of the C.S0022 message to the MS to the FCS via a SIP 
MESSAGE with ADDS Deliver Ack. 

12. The FCS indicates successful delivery of the C.S0022 message to the MS to the MSC via an 
smdfwd return result. 

13. The MSC generates an smdpp towards the PDE reporting the successful delivery of the 
C.S0022 message to the MS. 

14. Anytime after Step 11, the FCS sends SIP 200 (OK) to the CSCF. 

15. The CSCF sends SIP 200 (OK) to the FAP. 

NOTE: Steps 2 through 15 are repeated as needed. 

16. When the MS has a C.S0022 message to be sent to the PDE it sends it to the FAP over the air 
via a Data Burst Message.  Based upon the instructions in the C.S0022 message the MS may be 
able to respond with a C.S0022 message immediately and may bundle this as part of the CDMA 
Ack seen in Step 9; but in all cases the FAP and other entities will process the C.S0022 
message per the following steps. 

NOTE: Step 16 can occur anytime after Step 9. 

17. The FAP forwards the C.S0022 message to the CSCF. 

18. The CSCF forwards the C.S0022 message to the FCS. 

19. The FCS forwards the C.S0022 message to the MSC via an SMDBACK message. 

20. Anytime after Step 18, the FCS sends SIP 200 (OK) to the CSCF. 

21. The CSCF sends SIP 200 (OK) to the FAP. 

22. The MSC sends the C.C0022 message to the PDE via an SMDPP. 

23. The PDE provides an acknowledgment of successful delivery via an smdpp. 

24. The MSC indicates successful delivery of the C.S0022 message to the PDE to the FCS via an 
smdback return result. 

Steps 16 through 24 are repeated as needed. 

25. Once the PDE determines the MS position, the results are returned to the MPC in a gposreq. 
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  45 5 Informational Flows

1 

2 
5.7 Short Message Service (SMS) 

5.7.1 Mobile-Originated SMS 4 

5 

6 

7 5.7.1.1 Mobile-Originated SMS Using the Access Channel 

The following flow illustrates mobile-originated SMS from a registered 1x MS via a FAP using the 
access channel. 

 MS  FAP CSCF FCS 

Message 
Center

3. SIP: 200 OK

9. MAP: smdpp (SMSSubmitReport)

8. MAP: SMDPP (SMSSubmit)

7. SIP: 200 OK

6. SIP: MESSAGE (ADDS Transfer Ack)

1. 1x: Data Burst (SMS)

HLR/AuC

5. MAP: authreq []

4. MAP: AUTHREQ (SysAccType, 
RAND, AUTHR, etc.)

2. SIP: MESSAGE ([ADDS Transfer] / vnd.3gpp2.sms)

 

Figure 20 Mobile-Originated SMS Using the Access Channel 

Preconditions:  The FAP has previously connected to the network, set up the IPsec tunnel and 
completed IMS registration. 

1. The MS sends a Data Burst containing an SMS on the access channel to the FAP. 

2. The FAP sends a SIP MESSAGE with vnd.3gpp2.sms Content-Type to the FCS including the 
binary-encoded SMS Transport layer SMS point-to-point message [C.S0015].  If the FAP 
determines that authentication is required, the FAP includes an additional FemtoInterfaceMsg 
body in the SIP MESSAGE with the ADDS Transfer Message Type (excluding the ADDS User 
Part Information). 

3. The FCS sends 200 (OK) to the FAP. 

4. The FCS may send an AUTHREQ to the HLR to authenticate the MS. 

5. The HLR responds to the FCS with the authentication result. 

6. The FCS may send a SIP MESSAGE with ADDS Transfer Ack to the FAP, if a Tag IE is 
included in the received ADDS Transfer in Step 2. 

7. When the FAP receives the SIP MESSAGE in Step 6, the FAP sends 200 (OK) to the FCS. 

8. The FCS sends SMDPP (SMSSubmit) to the Message Center. 

9. The Message Center sends smdpp (SMSSubmitReport) to the FCS and processes the SMS 
using standard procedures. 
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 5 Informational Flows 200-46

5.7.1.2 Mobile-Originated SMS Using the Traffic Channel 

The following flow illustrates mobile-originated SMS from a 1x MS via a FAP using the traffic 
channel. 

 MS  FAP CSCF FCS HLR/AuC

4. MAP: AUTHREQ (SysAccType, 
RAND, AUTHR, etc.)

Message 
Center

1. 1x: Origination (SMS)

13. MAP: smdpp (SMSSubmitReport)

12. MAP: SMDPP (SMSSubmit)

11. SIP : 200 OK

10. SIP: MESSAGE (vnd.3gpp2.sms)

9. 1x: Data Burst (SMS)

7. SIP: 200 OK

3. SIP: 200 OK

6. SIP: MESSAGE (ADDS Transfer ACK)

2. SIP: MESSAGE (ADDS Transfer)

8. TCH SETUP

5. MAP: authreq []

 

Figure 21 Mobile-Originated SMS Using the Traffic Channel 

Preconditions:  The FAP has previously connected to the network, set up the IPsec tunnel and 
completed IMS registration. 

NOTE: If the MS is already on a traffic channel, Steps 1-8 will not be executed. 

1. The call origination (including global challenge response) is signaled over the air to the FAP.  
The MS indicates an SMS service option. 

2. If the FAP determines authentication is required, the FAP sends a SIP MESSAGE to the FCS 
including the FemtoInterfaceMsg body with the ADDS Transfer Message Type including the 
1x authentication information received from the MS. 

3. Upon receiving the SIP MESSAGE in Step 2, the FCS sends 200 (OK) to the FAP. 

4-5. The FCS may interact with the HLR to authenticate the device. 

6. The FCS sends a SIP MESSAGE to the FAP including the FemtoInterfaceMsg body with 
ADDS Transfer Ack Message Type to the FAP. 

7. Upon receiving the SIP MESSAGE in Step 6, the FAP sends SIP 200 (OK) to the FCS. 

8. The FAP establishes a traffic channel to the MS. 

9. The MS sends a Data Burst containing an SMS on the traffic channel to the FAP. 

10. The FAP sends a SIP MESSAGE with vnd.3gpp2.sms Content-Type to the FCS including the 
SMS Transport Layer SMS point-to-point message from the MS. 

11. The FCS sends SIP 200 (OK) to the FAP. 

12. The FCS sends SMDPP (SMSSubmit) to the Message Center. 

13. The Message Center sends smdpp (SMSSubmitReport) to the FCS and processes the SMS 
using standard procedures. 
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  47 5 Informational Flows

1 

2 
5.7.2 Mobile-Terminated SMS 

The following flow illustrates mobile-terminated broadcast or Point-to-Point SMS to a registered 1x 
MS via a FAP. 

 MS  FAP CSCF FCS Message 
Center

1. MAP: SMDPP (SMSDeliver)

6. SIP: MESSAGE (Paging Response)

Message 
Center

2. SIP: MESSAGE (Paging Request)

3. SIP: 200 OK

4. 1x: Page Message

7. SIP: 200 OK 8. MAP: AUTHREQ
(SysAccType, RAND, AUTHR)

HLR/AuC

5. 1x: Page Response Message

10. SIP: MESSAGE ([ADDS Page] / vnd.3gpp2.sms)

11. SIP : 200 OK

14. 1x: L2 Ack

13. 1x: Data Burst (SMS)

12. TCH Setup

15. SIP: MESSAGE (ADDS Page Ack)

17. MAP: smdpp (SMSDeliverReport)

16. SIP: 200 OK

9. MAP: authreq []

 

Figure 22 Mobile-Terminated SMS 

Preconditions:  The FAP has previously connected to the network, set up the IPsec tunnel and 
completed IMS registration. 

NOTE: The Message Center interacts with the HLR to determine the FCS to which to direct the 
SMS. 

1. The Message Center sends SMDPP (SMSDeliver) to the FCS.  

NOTE: Steps 2-9 are optional. 

2. The FCS determines to locate the MS.  The FCS sends a SIP MESSAGE with an encapsulated 
Paging Request message to the FAP. 

3. The FAP sends SIP 200 (OK) to the FCS.  

4. The FAP pages the MS by sending a Page Message. 

5. The MS responds with a Page Response, including the global challenge response when 
applicable. 

6. The FAP sends a SIP MESSAGE with an encapsulate Paging Response message to the FCS, 
including the authentication parameters of the MS (if provided in Step 5). 

7. The FCS sends SIP 200 (OK) to the FAP. 
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 5 Informational Flows 200-48

NOTE: Steps 8-9 may be performed only if authentication is needed. 

8. The FCS performs the MAP authentication procedure with the HLR/AuC by sending an 
AUTHREQ using the authentication parameters of the MS from the Paging Response. 

9.  The FCS receives the authreq response from the HLR/AuC.  If authentication is not successful, 
Steps 10-16 are not executed. 

10. The FCS sends a SIP MESSAGE to the FAP including the vnd.3gpp2.sms Content-Type that 
encapsulates the SMS Transport layer SMS point-to-point message.  The FCS may include a 
FemtoInterfaceMsg body in the SIP MESSAGE with the ADDS Page Message Type including 
the Tag IE.  The To header of the SIP MESSAGE includes either the broadcast address or the 
MDN of the destination MS.  

11. The FAP sends SIP 200 (OK) to the FCS. 

12. If a traffic channel is required and is not already established, the FAP establishes the traffic 
channel. 

13. The FAP sends a Data Burst containing the SMS on the traffic or common channel to the MS.  
A Layer 2 Ack is requested if the ADDS Page with Tag IE was included in Step 10. 

NOTE: Steps 14-16 are performed only when a Layer 2 Ack is requested from the MS in Step 13. 

14. If a Layer 2 Ack was requested in Step 13, the MS sends a Layer 2 Ack to the FAP. 

15. If a Layer 2 Ack was received from the MS in Step 14, the FAP sends a SIP MESSAGE with 
ADDS Page Ack to the FCS. 

16. The FCS responds with SIP 200 (OK) to the FAP. 

NOTE: If Layer 2 Acknowledgement from the MS is not required, Step 17 can be performed at any 
time after Step 11 with an empty Return Result. 

17. The FCS sends smdpp (SMSDeliverReport) to the Message Center. 
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  49 6 Charging

1 

2 

3 
6 Charging 

This functionality is outside the scope of this specification. 
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 7 Authentication 200-50

7 Authentication 
The authentication procedures performed during MS registration through the FAP are specified in 
Section 8.3.1. 

The authentication procedures performed during MS call origination through the FAP are specified 
in Section 8.4. 

The authentication procedures performed during MS call termination through the FCS are specified 
in Section 8.5.3. 

In addition to the global authentication procedures that may be performed during MS registration or 
during initiation of a call to or from the MS, there are a number of authentication-related procedures 
that may be autonomously initiated by the network.  This section specifies these additional 
information flows and procedures when the MS is camped on a FAP. 
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  51 7 Authentication

1 

2 
7.1 Informational Flows 

4 

5 
7.1.1 Unique Challenge 

The Authentication Center may trigger a Unique Challenge operation for a currently registered MS 
at any time.  The following flow illustrates a successful Unique Challenge operation for a 1x MS 
registered on a FAP. 

 MS  FAP CSCF FCS HLR/AuC

8. 1x: Authentication Challenge Response (AUTHU)

2. MAP: authdir

1. MAP: AUTHDIR (RANDU, AUTHU)

13. MAP: ASREPORT (UCHALRPT)

11. SIP: 200 OK (MESSAGE)

12. SIP: 200 OK (MESSAGE)

7. 1x: Authentication Challenge 
(RANDU)

9. SIP: MESSAGE (Authentication Response (AUTHU))

10. SIP: MESSAGE (Authentication Response (AUTHU))

3. SIP : MESSAGE (Authentication Request (RANDU))

4. SIP : MESSAGE (Authentication Request (RANDU))

14. MAP: asreport

5. SIP: 200 OK (MESSAGE)

6. SIP: 200 OK (MESSAGE)

 

Figure 23 Successful Unique Challenge 

Preconditions:  The FAP has previously connected to the network, set up the IPsec tunnel and 
completed IMS registration.  The MS is currently registered through the FAP. 

1. The AC sends an AuthenticationDirective (AUTHDIR) which contains the 
RandomVariableUniqueChallenge and AuthenticationResponseUniqueChallenge (RANDU / 
AUTHU) parameters to the FCS through which the MS is registered. 

2. The FCS replies to the AC with authdir immediately to confirm reception of the directive (the 
result of the Unique Challenge operation is communicated later). 

3-4. The FCS sends a SIP MESSAGE with an encapsulated IOS Authentication Request message 
(containing the RANDU parameter) to the S-CSCF, which delivers the SIP MESSAGE to the 
FAP serving the MS. 

5-6. The FAP replies to the FCS with SIP 200 (OK).  

7. The FAP sends an Authentication Challenge Message (containing RANDU) to the MS 

8. The MS executes the Auth_Signature procedure using the received RANDU as input, and then 
sends an Authentication Challenge Response Message (containing its computed authentication 
response signature) to the FAP. 

9-10. The FAP sends a SIP MESSAGE with an encapsulated IOS Authentication Response message 
(containing the authentication response signature of the MS as the AUTHU parameter) to the S-
CSCF, which delivers the SIP MESSAGE to the FCS. 
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 7 Authentication 200-52

11-12. The FCS replies to the FAP with SIP 200 (OK). 

13. The FCS compares the values of AUTHU received from the AC and the MS and sends an 
AuthenticationStatusReport (ASREPORT) directive to the AC which contains the 
UniqueChallengeReport (UCHALRPT) parameter indicating success or failure. 

14. The AC replies to the FCS with the asreport RETURN RESULT.  If the Unique Challenge 
results in failure, the asreport RETURN RESULT may contain additional directives for the FCS 
(including denial of access to the MS). 
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  53 7 Authentication

1 

2 
7.1.2 SSD Update 

The Authentication Center may trigger a Shared Secret Data Update operation for a currently 
registered MS at any time.  The following flow illustrates a successful Shared Secret Data Update 
operation for a 1x MS registered on a FAP when the SSD is not provided to the serving system for 
the SSD Update. 

 MS  FAP CSCF FCS HLR/AuC

8. 1x: Base Station Challenge Order (RANDBS)

2. MAP: authdir

1. MAP: AUTHDIR (RANDSSD, RANDU AUTHU)

35. MAP: ASREPORT 
(SSDURPT, UCHALRPT)

11. SIP: 200 OK (MESSAGE)

12. SIP: 200 OK (MESSAGE)

7. 1x: SSD Update (RANDSSD)

9. SIP: MESSAGE (Base Station Challenge (RANDBS))

10. SIP: MESSAGE (Base Station Challenge (RANDBS))

3. SIP : MESSAGE (SSD Update Request (RANDSSD))

4. SIP : MESSAGE (SSD Update Request (RANDSSD))

36. MAP: asreport

5. SIP: 200 OK (MESSAGE)

6. SIP: 200 OK (MESSAGE)

13. MAP: BSCHALL (RANDBS)

14. MAP: bschall (AUTHBS)

20. 1x: SSD Update Confirmation Order

23. SIP: 200 OK (MESSAGE)

24. SIP: 200 OK (MESSAGE)

19. 1x: Base Station Challenge 
Confirmation Order (AUTHBS)

21. SIP: MESSAGE (SSD Update Response)

22. SIP: MESSAGE (SSD Update Response)

15. SIP: MESSAGE (Base Station Challenge Response (AUTHBS))

16. SIP: MESSAGE (Base Station Challenge Response (AUTHBS))

17. SIP: 200 OK (MESSAGE)

18. SIP: 200 OK (MESSAGE)

30. 1x: Authentication Challenge Response (AUTHU)

33. SIP : 200 OK (MESSAGE)

34. SIP: 200 OK (MESSAGE)

29. 1x: Authentication Challenge 
(RANDU)

31. SIP: MESSAGE (Authentication Response (AUTHU))

32. SIP: MESSAGE (Authentication Response (AUTHU))

25. SIP : MESSAGE (Authentication Request (RANDU))

26. SIP : MESSAGE (Authentication Request (RANDU))

27. SIP: 200 OK (MESSAGE)

28. SIP: 200 OK (MESSAGE)

 

Figure 24 Successful SSD Update when SSD is Not Shared 
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 7 Authentication 200-54

Preconditions:  The FAP has previously connected to the network, set up the IPsec tunnel and 
completed IMS registration.  The MS is currently registered through the FAP. 

1. The AC sends an AuthenticationDirective (AUTHDIR) which contains the 
RandomVariableSSD (RANDSSD), RandomVariableUniqueChallenge (RANDU) and 
AuthenticationResponseUniqueChallenge (AUTHU) parameters to the FCS through which the 
MS is registered. 

2. The FCS replies to the AC with authdir immediately to confirm reception of the directive (the 
results of the SSD Update and Unique Challenge operations are communicated later). 

3-4. The FCS sends a SIP MESSAGE with an encapsulated IOS SSD Update Request message 
(containing the RANDSSD parameter) to the S-CSCF, which delivers the SIP MESSAGE to 
the FAP serving the MS. 

5-6. The FAP replies to the FCS with SIP 200 (OK).  

7. The FAP sends an SSD Update Message (containing RANDSSD) to the MS 

8. The MS executes the SSD_Generation procedure using the received RANDSSD as an input, 
and then generates a 32-bit random number (RANDBS) and sends it in a Base Station 
Challenge Order to the FAP. 

9-10. The FAP sends a SIP MESSAGE with an encapsulated IOS Base Station Challenge message 
(containing RANDBS) to the S-CSCF, which delivers the SIP MESSAGE to the FCS. 

11-12. The FCS replies to the FAP with SIP 200 (OK). 

13. The FCS sends a BaseStationChallenge (BSCHALL) directive which contains the 
RandomVariableBaseStation (RANDBS) parameter to the AC. 

14. The AC executes the Auth_Signature procedure using the received RANDBS as an input, and 
then replies to the FCS with the bschall RETURN RESULT.  The bschall contains the 
AuthenticationResponseBaseStation (AUTHBS) parameter, which is the output of the AC 
Auth_Signature procedure. 

15-16. The FCS sends a SIP MESSAGE with an encapsulated IOS Base Station Challenge 
Response message (containing AUTHBS) to the S-CSCF, which delivers the SIP MESSAGE to 
the FAP. 

17-18. The FAP replies to the FCS with SIP 200 (OK).  

19. The FAP sends a Base Station Challenge Confirmation Order (containing AUTHBS) to the MS 

20. The MS executes the Auth_Signature procedure using the value of RANDBS it generated in 
Step 8 as an input, compares the result with the value of AUTHBS it received in Step 19, and 
then sends an SSD Update Confirmation Order (if the values match, indicating successful SSD 
Update) to the FAP. 

21-22. The FAP sends a SIP MESSAGE with an encapsulated IOS SSD Update Response message 
to the S-CSCF, which delivers the SIP MESSAGE to the FCS. 

23-24. The FCS replies to the FAP with SIP 200 (OK). 

NOTE: A Unique Challenge is always performed immediately following SSD Update (as indicated 
by the inclusion of the RANDU/AUTHU parameters with the RANDSSD parameter in Step 1).  
Thus, Steps 25-34 are identical to Steps 3-12 in Figure 21; the steps are shown in Figure 22 for 
completeness but the text is not repeated here.  Also, if the SSD Update operation is not successful 
then Steps 25-34 are skipped and the FCS returns an asreport RETURN RESULT with only the 
SSDURPT parameter. 
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  55 7 Authentication

35. The FCS compares the values of AUTHU received from the AC and the MS, and sends an 
AuthenticationStatusReport (ASREPORT) directive to the AC which contains the 
UniqueChallengeReport (UCHALRPT) parameter and the SSDUpdateReport (SSDURPT) 
parameter indicating the respective success or failure of each operation. 

36. The AC replies to the FCS with the asreport RETURN RESULT.  If the SSD Update or the 
Unique Challenge results in failure, the asreport RETURN RESULT may contain additional 
directives for the FCS (including denial of access to the MS). 
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 7 Authentication 200-56

7.1.3 COUNT Update 

The Authentication Center may trigger an update of the CallHistoryCount (COUNT) parameter for a 
currently registered MS at any time.  The following flow illustrates a successful COUNT parameter 
update for a 1x MS registered on a FAP. 

 MS  FAP CSCF FCS HLR/AuC

8. 1x: Parameter Update Confirmation Order

2. MAP: authdir

1. MAP: AUTHDIR (UPDCOUNT)

13. MAP: ASREPORT (COUNTRPT)

11. SIP: 200 OK (MESSAGE)

12. SIP: 200 OK (MESSAGE)

7. 1x: Parameter Update Order

9. SIP: MESSAGE (Parameter Update Confirm)

10. SIP: MESSAGE (Parameter Update Confirm)

3. SIP : MESSAGE (Parameter Update Request)

4. SIP : MESSAGE (Parameter Update Request)

14. MAP: asreport

5. SIP: 200 OK (MESSAGE)

6. SIP: 200 OK (MESSAGE)

 

Figure 25 Successful COUNT Update 

Preconditions:  The FAP has previously connected to the network, set up the IPsec tunnel and 
completed IMS registration.  The MS is currently registered through the FAP. 

1. The AC sends an AuthenticationDirective (AUTHDIR) which contains the UpdateCount 
(UPDCOUNT) parameter to the FCS through which the MS is registered. 

2. The FCS replies to the AC with authdir immediately to confirm reception of the directive (the 
result of the COUNT Update operation is communicated later). 

3-4. The FCS sends a SIP MESSAGE with an encapsulated IOS Parameter Update Request message 
to the S-CSCF, which delivers the SIP MESSAGE to the FAP serving the MS. 

5-6. The FAP replies to the FCS with SIP 200 (OK).  

7. The FAP sends a Parameter Update Order to the MS 

8. The MS increments its internal COUNT parameter, and then sends a Parameter Update 
Confirmation Order to the FAP. 

9-10. The FAP sends a SIP MESSAGE with an encapsulated IOS Parameter Update Confirm 
message to the S-CSCF, which delivers the SIP MESSAGE to the FCS. 

11-12. The FCS replies to the FAP with SIP 200 (OK). 

13. The FCS sends an AuthenticationStatusReport (ASREPORT) directive to the AC which 
contains the CountUpdateReport (COUNTRPT) parameter indicating success or failure. 

14. The AC replies to the FCS with the asreport RETURN RESULT. 
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  57 7 Authentication

1 

2 
7.2 Procedures and Protocols 

8 

9 

10 

11 

15 

16 

37 

38 

45 

46 

If the FCS receives an AuthenticationDirective INVOKE that contains the RandomVariableSSD 
(RANDSSD) parameter, the FCS shall perform the procedures for SSD Update specified in Section 
7.2.2.3 before processing any other received parameters. 

7.2.1 Unique Challenge 

7.2.1.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs the 1x Unique Challenge procedure as 
specified in [C.S0005]. 

7.2.1.2 FAP Procedures 

Upon receiving a SIP MESSAGE with the Authentication Request Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall verify the SIP MESSAGE is formatted as 
specified in Section 7.2.1.3.1. 

If the received SIP MESSAGE is formatted as specified and the RANDU parameter is included in 
the encapsulated Authentication Request message, the FAP shall: 

� send a SIP 200 (OK) response to the FCS as specified in [TS 24.229]; 

� send an Authentication Challenge Message [C.S0005] containing the received 
RANDU parameter to the MS; 

otherwise (if the SIP MESSAGE is not formatted as specified or RANDU is not included), the FAP 
shall send a SIP 400 (Bad Request) response as specified in [TS 24.229]. 

Upon receiving an Authentication Challenge Response Message from the MS, the FAP shall 
construct a SIP MESSAGE request that encapsulates an Authentication Response message as 
specified in Section 7.2.1.2.1 (including the AUTHU parameter received from the MS in the 
Authentication Response Parameter IE) and shall send the SIP MESSAGE to the FCS as specified 
in Section 8.1.3.1. 

7.2.1.2.1 Authentication Response 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Authentication Response message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The 
Authentication Response Information Elements are specified in [A.S0014]. 

7.2.1.3 FCS Procedures 

Upon receiving an AuthenticationDirective INVOKE containing the 
RandomVariableUniqueChallenge and AuthenticationResponseUniqueChallenge (RANDU / 
AUTHU) parameters, the FCS shall follow the procedures for “MSC Receiving 
AuthenticationDirective INVOKE” as specified in [X.S0004-640] (e.g., send an immediate authdir 
response) with the following exceptions: 

If the Unique Challenge can be attempted, the FCS shall: 

� construct a SIP MESSAGE request that encapsulates an Authentication Request 
message as specified in Section 7.2.1.3.1 (including the RANDU parameter received 
from the AC in the Authentication Challenge Parameter IE); 
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 7 Authentication 200-58

� send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

� start timer T3260 [A.S0014]. 

Upon receiving a SIP MESSAGE with the Authentication Response Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 7.2.1.2.1. 

If the received SIP MESSAGE is formatted as specified and the AUTHU parameter is included in 
the encapsulated Authentication Response message, the FCS shall: 

� stop timer T3260; 

� send a SIP 200 (OK) response to the FAP as specified in [TS 24.229]; 

� if the value of AUTHU received from the FAP is equal to the value of AUTHU 
received in the AUTHDIR: 

— execute the “MSC Initiating an Authentication Status Report” task [X.S0004-
640] with the UniqueChallengeReport (UCHALRPT) parameter set to indicate 
“Unique Challenge successful”; 

� otherwise (the values of AUTHU are not equal): 

— execute the “MSC Initiating an Authentication Status Report” task [X.S0004-
640] with the UniqueChallengeReport (UCHALRPT) parameter set to indicate 
“Unique Challenge failed”; 

otherwise (if the SIP MESSAGE is not formatted as specified or AUTHU is not included), the FCS 
shall: 

� stop timer T3260; 

� send a SIP 400 (Bad Request) response to the FAP [TS 24.229]; 

� execute the “MSC Initiating an Authentication Status Report” task [X.S0004-640] 
with the UniqueChallengeReport (UCHALRPT) parameter set to indicate “Unique 
Challenge no response”. 

Upon expiration of timer T3260 or reception of a non-2xx response from the FAP, the FCS may 
restart the Unique Challenge operation (as specified in this subsection 7.2.1.3) up to a configurable 
number of times.  If the configured number of retries has been reached, the FCS shall execute the 
“MSC Initiating an Authentication Status Report” task [X.S0004-640] with the 
UniqueChallengeReport (UCHALRPT) parameter set to indicate “Unique Challenge no response”. 

7.2.1.3.1 Authentication Request 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Authentication Request message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The 
Authentication Request Information Elements are specified in [A.S0014]. 

7.2.2 SSD Update 

7.2.2.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs the 1x SSD Update procedure as 
specified in [C.S0005]. 
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.2.2 FAP Procedures 

Upon receiving a SIP MESSAGE with the SSD Update Request Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall verify the SIP MESSAGE is formatted as 
specified in Section 8.2.2.3.1. 

If the received SIP MESSAGE is formatted as specified and the RANDSSD parameter is included 
in the encapsulated SSD Update Request message, the FAP shall: 

� send a SIP 200 (OK) response to the FCS as specified in [TS 24.229]; 

� send an SSD Update Message [C.S0005] containing the received RANDSSD 
parameter to the MS; 

otherwise (if the SIP MESSAGE is not formatted as specified or RANDSSD is not included), the 
FAP shall send a SIP 400 (Bad Request) response [TS 24.229]. 

Upon receiving a Base Station Challenge Order [C.S0005] from the MS, the FAP shall construct a 
SIP MESSAGE request that encapsulates a Base Station Challenge message as specified in Section 
7.2.2.2.1 (including the RANDBS parameter received from the MS in the Authentication Challenge 
Parameter IE) and shall send the SIP MESSAGE as specified in Section 8.1.3.1 

Upon receiving a SIP MESSAGE with the Base Station Challenge Response Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall verify the SIP MESSAGE is formatted as 
specified in Section 7.2.2.3.2. 

If the received SIP MESSAGE is formatted as specified, the FAP shall: 

� send a SIP 200 (OK) response to the FCS as specified in [TS 24.229]; 

� send a Base Station Challenge Confirmation Order [C.S0005] containing the 
received AUTHBS parameter to the MS; 

otherwise (if the SIP MESSAGE is not formatted as specified), the FAP shall send a SIP 400 (Bad 
Request) response as specified in [TS 24.229]. 

Upon receiving either an SSD Update Confirmation Order or SSD Update Rejection Order 
[C.S0005] from the MS, the FAP shall construct a SIP MESSAGE request that encapsulates an SSD 
Update Response message as specified in Section 7.2.2.2.2 (including the Cause Layer 3 IE if the 
SSD Update operation was not successful) and shall send the SIP MESSAGE as specified in Section 
8.1.3.1 

7.2.2.2.1 Base Station Challenge 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Base Station Challenge message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The Base Station 
Challenge Information Elements are specified in [A.S0014]. 

7.2.2.2.2 SSD Update Response 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the SSD Update Response message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The SSD Update 
Response Information Elements are specified in [A.S0014]. 
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 7 Authentication 200-60

7.2.2.3 FCS Procedures 

Upon receiving an AuthenticationDirective INVOKE containing the RandomVariableSSD 
(RANDSSD) parameter, the FCS shall follow the procedures for “MSC Receiving 
AuthenticationDirective INVOKE” as specified in [X.S0004-640] (e.g., send an immediate authdir 
response) with the following exceptions: 

If the SSD Update can be attempted, the FCS shall: 

� construct a SIP MESSAGE request that encapsulates an SSD Update Request 
message as specified in Section 7.2.2.3.1 (including the RANDSSD parameter 
received from the AC in the Authentication Challenge Parameter IE); 

� send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

� start timer T3270 [A.S0014]. 

Upon receiving a SIP MESSAGE with the Base Station Challenge Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 7.2.2.2.1. 

If the received SIP MESSAGE is formatted as specified and the RANDBS parameter is included in 
the encapsulated Base Station Challenge message, the FCS shall: 

� stop timer T3270; 

� send a SIP 200 (OK) response to the FAP as specified in [TS 24.229];  

� execute the “MSC Initiating a Base Station Challenge” task [X.S0004-640] using the 
value of RANDBS received from the FAP, with the following exceptions: 

— upon receiving a bschall RETURN RESULT: 

- construct a SIP MESSAGE request that encapsulates a Base Station 
Challenge Response message as specified in Section 7.2.2.3.2 (including the 
AUTHBS parameter in the Authentication Response Parameter IE); 

- send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

- start timer T3271 [A.S0014]; 

— upon receiving a bschall RETURN ERROR or REJECT: 

- execute the “MSC Initiating an Authentication Status Report” task 
[X.S0004-640] with the SSDUpdateReport (SSDURPT) parameter set to 
indicate “SSD Update failed”; 

- terminate the SSD Update procedure; 

otherwise (if the SIP MESSAGE is not formatted as specified or RANDBS is not included), the FCS 
shall: 

� stop timer T3270; 

� send a SIP 400 (Bad Request) response to the FAP [TS 24.229]; 

� execute the “MSC Initiating an Authentication Status Report” task [X.S0004-640] 
with the SSDUpdateReport (SSDURPT) parameter set to indicate “SSD Update no 
response”; 

� terminate the SSD Update procedure. 
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Upon expiration of timer T3270 or reception of a non-2xx response from the FAP, the FCS may 
restart the SSD Update operation (as specified in this subsection 7.2.2.3) up to a configurable 
number of times.  If the configured number of retries has been reached, the FCS shall execute the 
“MSC Initiating an Authentication Status Report” task [X.S0004-640] with the SSDUpdateReport 
(SSDURPT) parameter set to indicate “SSD Update no response”. 

Upon receiving a SIP MESSAGE with the SSD Update Response Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 7.2.2.2.2. 

If the received SIP MESSAGE is formatted as specified, the FCS shall: 

� stop timer T3271; 

� send a SIP 200 (OK) response to the FAP as specified in [TS 24.229]; 

� if the SSD Update operation was successful (i.e., no Cause Layer 3 IE is present in 
the encapsulated SSD Update Response message): 

— if the RANDU and AUTHU parameters were received in the AUTHDIR: 

o execute the procedures for a Unique Challenge as specified in Section 
7.2.1.3 using the received RANDU and AUTHU, and include the 
SSDUpdateReport (SSDURPT) parameter set to indicate “SSD Update 
successful” in the resulting ASREPORT; 

— if RANDU or AUTHU was not received in the AUTHDIR: 

o execute the “MSC Initiating an Authentication Status Report” task 
[X.S0004-640] with the SSDUpdateReport (SSDURPT) parameter set to 
indicate “SSD Update successful”; 

� if the SSD Update operation was not successful (i.e., a Cause Layer 3 IE is present in 
the encapsulated SSD Update Response message): 

— execute the “MSC Initiating an Authentication Status Report” task [X.S0004-
640] with the SSDUpdateReport (SSDURPT) parameter set to indicate “SSD 
Update failed”; 

otherwise (if the SIP MESSAGE is not formatted as specified), the FCS shall: 

� stop timer T3271; 

� send a SIP 400 (Bad Request) response to the FAP [TS 24.229]; 

� execute the “MSC Initiating an Authentication Status Report” task [X.S0004-640] 
with the SSDUpdateReport (SSDURPT) parameter set to indicate “SSD Update no 
response”. 

Upon expiration of timer T3271 or reception of a non-2xx response from the FAP, the FCS may 
restart the SSD Update operation (as specified in this subsection 7.2.2.3) up to a configurable 
number of times.  If the configured number of retries has been reached, the FCS shall execute the 
“MSC Initiating an Authentication Status Report” task [X.S0004-640] with the SSDUpdateReport 
(SSDURPT) parameter set to indicate “SSD Update no response”. 

.2.3.1 SSD Update Request 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the SSD Update Request message in the FemtoInterfaceMsg body. 
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 7 Authentication 200-62

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The SSD Update 
Request Information Elements are specified in [A.S0014]. 

7.2.2.3.2 Base Station Challenge Response 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Base Station Challenge Response message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The Base Station 
Challenge Response Information Elements are specified in [A.S0014]. 

7.2.3 COUNT Update 

7.2.3.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs the 1x COUNT Update procedure as 
specified in [C.S0005]. 

7.2.3.2 FAP Procedures 

Upon receiving a SIP MESSAGE with the Parameter Update Request Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall verify the SIP MESSAGE is formatted as 
specified in Section 7.2.3.3.1. 

If the received SIP MESSAGE is formatted as specified, the FAP shall: 

� send a SIP 200 (OK) response to the FCS as specified in [TS 24.229]; 

� send a Parameter Update Order [C.S0005] to the MS; 

otherwise (if the SIP MESSAGE is not formatted as specified), the FAP shall send a SIP 400 (Bad 
Request) response as specified in [TS 24.229]. 

Upon receiving a Parameter Update Confirmation Order [C.S0005] from the MS, the FAP shall 
construct a SIP MESSAGE request that encapsulates a Parameter Update Confirm message as 
specified in Section 7.2.3.2.1 and shall send the SIP MESSAGE as specified in Section 8.1.3.1. 

7.2.3.2.1 Parameter Update Confirm 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Parameter Update Confirm message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The Parameter 
Update Confirm Information Elements are specified in [A.S0014]. 

7.2.3.3 FCS Procedures 

Upon receiving an AuthenticationDirective INVOKE containing the UpdateCount (UPDCOUNT) 
parameter, the FCS shall follow the procedures for “MSC Receiving AuthenticationDirective 
INVOKE” as specified in [X.S0004-640] (e.g., send an immediate authdir response) with the 
following exceptions: 

If the COUNT Update can be attempted, the FCS shall: 

� construct a SIP MESSAGE request that encapsulates a Parameter Update Request 
message as specified in Section 7.2.3.3.1; 

� send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

� start timer T3220 [A.S0014]. 
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7.2

Upon receiving a SIP MESSAGE with the Parameter Update Confirm Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 7.2.3.2.1. 

If the received SIP MESSAGE is formatted as specified, the FCS shall: 

� stop timer T3220; 

� send a SIP 200 (OK) response to the FAP as specified in [TS 24.229];  

� execute the “MSC Initiating an Authentication Status Report” task [X.S0004-640] 
with the CountUpdateReport (COUNTRPT) parameter set to indicate “COUNT 
Update successful”; 

otherwise (if the SIP MESSAGE is not formatted as specified), the FCS shall: 

� stop timer T3220; 

� send a SIP 400 (Bad Request) response to the FAP [TS 24.229]; 

� execute the “MSC Initiating an Authentication Status Report” task [X.S0004-640] 
with the CountUpdateReport (COUNTRPT) parameter set to indicate “COUNT 
Update no response”. 

Upon expiration of timer T3220 or reception of a non-2xx response from the FAP, the FCS may 
restart the COUNT Update operation (as specified in this subsection 7.2.3.3) up to a configurable 
number of times.  If the configured number of retries has been reached, the FCS shall execute the 
“MSC Initiating an Authentication Status Report” task [X.S0004-640] with the CountUpdateReport 
(COUNTRPT) parameter set to indicate “COUNT Update no response”. 

.3.3.1 Parameter Update Request 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Parameter Update Request message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The Parameter 
Update Request Information Elements are specified in [A.S0014]. 
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 8 Stage 3: Procedures and Protocols 200-64

8 Stage 3: Procedures and Protocols 

8.1 Overview 

This section contains general guidelines on the construction of application content included in SIP 
messages sent between the FAP and the FCS, as well as specific guidelines on constructing and 
sending SIP MESSAGE requests sent between the FAP and the FCS. 

8.1.1 Guidelines on Use of IOS Messages 

8.1.1.1 Construction of IOS Messages 

For all SIP messages exchanged between the FAP and the FCS, the encapsulated 
FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The 
FemtoInterfaceMsg body may be encapsulated in any of the allowed SIP message requests and 
responses (for example, INVITE, PRACK, UPDATE, 1xx, MESSAGE, etc.). 

8.1.1.2 Construction of a FemtoInterfaceMsg Body 

The FemtoInterfaceMsg body encapsulates IOS A1 message content in a SIP message exchanged 
between the FAP and the FCS.  Syntax for the FemtoInterfaceMsg body is defined in Table 1. 

Table 1 Syntax of FemtoInterfaceMsg body 

   encapsulated-a1-content = message-identifier 
                             *information-element 
 
   message-identifier      = 1message-type [1*SP "(=" DQUOTE [message-discriminator] [*SP 
                             message-name-string] DQUOTE ")"] CRLF 
 
   message-type            = 2HEXDIG 
 
   message-discriminator   = dtap / bsmap 
   dtap                    = "0" 
   bsmap                   = "1" 
 
   message-name-string     = *VCHAR 
 
   information-element     = (iei "=" ie-content CRLF) 
 
   iei                     = 2HEXDIG 
 
   ie-content              = *base64-unit [base64-pad] 
   base64-unit             = 4base64-char 
   base64-pad              = 2base64-char "==" / 3base64-char "=" 
   base64-char             = ALPHA / DIGIT / "+" / "/" 

 

The FemtoInterfaceMsg body shall be constructed as follows: 

� the Content-Type header shall be set to the value 
"application/vnd.3gpp2.FemtoInterfaceMsg"; 

� the application/vnd.3gpp2.FemtoInterfaceMsg body syntax shall follow the encoding 
rules of the MIME text subtype. using CRLF as the line break; 

� the message-type parameter shall be set to the ASCII representation of the two 
hexadecimal characters corresponding to the associated BSMAP or DTAP  Message 
Type Value as specified in [A.S0014] or [A.S0024]; 
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  65 8 Stage 3: Procedures and Protocols

� the message-discriminator is an optional parameter that can be used to distinguish 
between BSMAP and DTAP messages, as follows: 

— if included, the message-discriminator parameter shall be set to the 
alphanumeric character “0” to indicate a DTAP message or to “1” to indicate a 
BSMAP message; 

— the message-discriminator parameter shall be included when there is a code 
point conflict (i.e., the same numeric Message Type Value defines both a 
BSMAP and a DTAP message) and the message-type parameter identifies a 
BSMAP message; 

� the message-name-string parameter is an optional text string containing the A1 
message name specified in [A.S0014]  or [A.S0024]; 

� each occurrence of the information-element parameter shall include: 

— an iei parameter (A1 Information Element Identifier) set to the ASCII 
representation of the two hexadecimal characters corresponding to an IEI value 
specified in [A.S0014] or [A.S0024] (NOTE: For a Type 1 IE the second 
hexadecimal character of the iei parameter shall be set to “0”); 

— an ie-content parameter (the A1 Information Element content encoded in base64 
[RFC 4648], that follows the rules specified for A1 Interface Information 
Element Types in [A.S0014] with the following exceptions: 

o for a Type 2 IE with no content the ie-content parameter shall contain 
(repeat) the IE value (encoded in base64); 

o for a Type 3 or Type 4 IE the IEI shall always be included in the ie-content 
parameter; 

� the A1 Information Elements specified as mandatory for a given A1 message in 
[A.S0014] or [A.S0024] shall be included, with the following exceptions: 

— the Message Type Information Element shall not be separately included (i.e., 
this value is already contained in the message-type parameter); 

— the Reserved Octet Information Element shall not be included; 

— the Protocol Discriminator Information Element shall not be included; 

— the Information Elements for the Complete Layer 3 Information message shall 
not be included. 

Additional exceptions regarding specific A1 Information Elements may also be found in the 
following sections. 
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 8 Stage 3: Procedures and Protocols 200-66

Table 2 Example encoding of FemtoInterfaceMsg body 

Content-Type: application/vnd.3gpp2.FemtoInterfaceMsg 
 
08 (=”0 Location Updating Request”) 
0D=DQaWMRWJCPA= 
12=EgzJAOYAAAAAAQMBAAY= 
1F=HwE= 
0D=DQUFKa4zmQ== 
35=NQE= 
42=QgQBATjd 
28=KP0= 
40=QAA= 
41=QQUBAAAA/Q== 
0D=DQjxAAAAAAAA8A== 
 

The example in Table 2 shows a FemtoInterfaceMsg body that encapsulates content from an A1 
Location Updating Request message.  The first line holds the Location Updating Request DTAP 
Message Type Value of 08H.  The optional message-discriminator and message-name-string 
parameters are included here to distinguish the DTAP value 08H from the corresponding BSMAP 
value 08H (which is assigned to the BS Authentication Request Ack message); inclusion of the 
message-discriminator is optional for DTAP messages when there is a conflict (DTAP is assumed 
by default), but is shown here for clarity and for illustration.  The Protocol Discriminator and 
Reserved Octet IEs are not included   The remaining Information Element indicated as mandatory 
for Location Updating Request is Mobile Identity (IEI=0DH), which is used in this case to carry the 
IMSI. 

Mobile Identity is a Type 4 IE (bit 7 = “0” and variable-length content), so the example base64-
encoded content decodes into binary as follows (the same binary stream is shown on the first line in 
six-bit groups with the corresponding base64 character above and on the second line in eight-bit 
groups with the corresponding hexadecimal value above): 

  D      Q      a      W      M      R      W      J      C      P      A      = 
000011 010000 011010 010110 001100 010001 010110 001001 000010 001111 000000 000000 
 
   0D       06       96       31       15       89       08       F0 
00001101 00000110 10010110 00110001 00010101 10001001 00001000 11110000 00000000 
 

The first octet is the IEI value (0DH), which is included even though Location Updating Request is 
a DTAP message.  The second octet is the LI (Length Indicator), which in the example is 06H.  The 
remaining six octets are the CIE (Content of Information Element), which in the example is an IMSI 
= 9135198800. 

NOTE: The Type of Identity field is indicated by the low-order 3 bits of the third octet (110=IMSI).  
The 4th bit of the third octet is the Odd/Even Indicator (0=Even), which indicates that there are 10 
BCD digits carried in the IE (the length is 6 octets, but the first four bits are reserved for the Type of 
Identity and Odd/Even Indicator fields and the high-order four bits of the last octet are padding 
since an even number of digits is indicated).  The last octet represents base64 padding. 

The complete set of Information Elements (including optional IEs found in a typical Location 
Updating Request message) from the example, together with the decoded base64 content, is shown 
in Table 3. 
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Table 3 Decoding of example IEs in FemtoInterfaceMsg body 

IEI Element Name Example Value 
0DH Mobile Identity IMSI = 9135198800 
12H Classmark Information Type 2 MOB_P_REV = 0x06 

Band Class = 0b00001 
(NOTE: only relevant values shown) 

1FH Registration Type 0x01 (Power-up) 
0DH Mobile Identity ESN = 0x29AE3399 
35H Slot Cycle Index 0b001 
42H Authentication Response Parameter AUTHR = 0b010011100011011101 
28H Authentication Confirmation Parameter RANDC = 0xFD 
40H Authentication Parameter COUNT Count = 0b000000 
41H Authentication Challenge Parameter RAND = 0x000000FD 
0DH Mobile Identity MEID = 0xF0000000000000 

8.1.2 Guidelines on Constructing a SIP MESSAGE Request 

All SIP MESSAGE requests sent by the FAP to the FCS shall be constructed as specified in Section 
8.1.2.1. 

All SIP MESSAGE requests sent by the FCS to the FAP shall be constructed as specified in Section 
8.1.2.2. 

8.1.2.1 Construction of SIP MESSAGE by FAP (sent to FCS) 

The FAP shall construct the SIP MESSAGE request in accordance with the following requirements: 

� the Request-URI shall be set to the SIP URI of the FCS; 

� the From header shall be set to the registered Public User Identity of the FAP 
including the display name set to the MIN of the MS, if applicable; 

� the To header shall be set to the SIP URI of the FCS; 

� the Via header field shall include the internal IP address or FQDN of the FAP in the 
sent-by field; 

� the Contact header field shall include the SIP URI of the FAP; 

� the Content-Type header shall be set to “application/vnd.3gpp2.FemtoInterfaceMsg”; 

� the FemtoInterfaceMsg body constructed as specified in Section 8.1.1.2 shall be 
encapsulated. 

8.1.2.2 Construction of SIP MESSAGE by FCS (sent to FAP) 

The FCS shall construct the SIP MESSAGE request in accordance with the following requirements: 

� the Request-URI shall be set to the registered Public User Identity of the FAP; 

� the From header shall be set to the SIP URI of the FCS; 

� the To header shall be set as follows: 

— if the MDN of the MS is available then the To header shall be set to the tel URI 
(or the equivalent SIP URI [RFC 3261]) of the called party MDN; 



X.S0059-200-0 v1.0   
 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

 

 8 Stage 3: Procedures and Protocols 200-68

— if the MDN of the MS is not available then the To header shall be set to the 
registered Public User Identity of the FAP and the display name set to the MIN 
or IMSI of the MS as determined from the Origination message; 

� the Via header field shall include the internal IP address or FQDN of the FCS in the 
sent-by field; 

� the Contact header field shall include the SIP URI of the FCS; 

� the Content-Type header shall be set to “application/vnd.3gpp2.FemtoInterfaceMsg”; 

� the FemtoInterfaceMsg body constructed as specified in Section 8.1.1.2 shall be 
encapsulated. 

8.1.3 Guidelines on Sending a SIP MESSAGE Request 

All SIP messages sent by the FAP following FAP registration (as specified in Section 8.2) shall be 
sent as specified in Section 8.1.3.1. 

All SIP messages sent by the FCS to the FAP following FAP registration (as specified in Section 
8.2) shall be sent as specified in Section 8.1.3.2. 

8.1.3.1 Sending a SIP MESSAGE by FAP 

The FAP shall send the MESSAGE request to the entry point of the home network through which it 
completed the IMS registration as specified in Section 8.2.  If the selected entry point: 

� does not respond to the MESSAGE request and its retransmissions by the FAP, or 

� sends back a 3xx response or a SIP 480 (Temporarily Unavailable) response to a 
MESSAGE request, 

then the FAP shall abort all procedures related to the MS it is currently serving, select a new entry 
point and perform the registration procedures specified in Section 8.2. 

8.1.3.2 Sending a SIP MESSAGE by FCS (to FAP) 

The FCS shall send the SIP MESSAGE request following the procedures specified for an 
Application Server acting as an originating UA as specified in [TS 24.229]. 

8.1.4 Guidelines on Constructing P-Access-Network-Info Header 

The P-Access-Network-Info header shall be encoded as shown in Table 4. 

� IOS_Cell_Identifier (40b):  MSCID (24b) + CellID (12b) + SectorID (4b); this is 
encoded as 10 hexadecimal characters; this parameter is intended to contain the 
femtocell’s own IOS Cell Identifier; 

� femtocellID-string (48b): this parameter contains the FAP device’s MAC address in 
EUI-48 format; 

� location-string (128B): “3” + Neighboring Macro’s IOS Cell ID with the same 
format as the femto-cell-id-3gpp2 attribute’s IOS_Cell_Identifier (40b) listed above. 
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Table 4 P-Access-Network-Info header encoding 

P-Access-Network-Info = 3GPP2-1X-RTT ; 
                        femto-cell-id-3gpp2=IOS_Cell_Identifier ; 
                        femtocellID="femtocellID-string" ; 
                        femto-location="location-string" 

8.1.5 Guidelines on Constructing SMS Content 

SMS content is encapsulated in a SIP MESSAGE request as follows: 

� the Content-Type header shall be set to "application/vnd.3gpp2.sms"; 

� the Content-Transfer-Encoding header shall be set to "binary";  

� the body shall contain an SMS “Submit” message, including the SMS Transport 
layer and SMS Teleservice layer information, as specified in [C.S0015] and encoded 
in binary. 

Included SMS content shall be encoded at the end of a multi-part MIME body. 

8.2 FAP Registration and Deregistration 

This section describes the procedures related to IMS Registration and Deregistration of the FAP SIP 
Client.  The call flows for a typical FAP Registration are described in Section 5.1.1.1 and for a 
typical FAP Deregistration are described in Section 5.1.2.1. 

8.2.1 Introduction 

Upon powering up, the FAP shall perform initialization procedures as specified in [X.S0059-100].  
Upon successful Initialization, the FAP performs the registration procedures as described in this 
section.  Prior to performing registration, the FAP shall use: 

� a private user identity; 

� a temporary public user identity; and 

� a home network domain name to address the SIP REGISTER request to. 

NOTE: How the above parameters are configured in the FAP is out of scope of this specification. 

8.2.2 IMS Registration Procedures 

8.2.2.1 FAP Procedures 

The FAP shall construct a SIP REGISTER request as specified in Section 8.2.2.1.1.  The FAP shall 
send the SIP REGISTER request according to procedures specified in Section 8.2.2.1.2. 

Upon receiving a SIP MESSAGE from the FCS that includes the Femtocell Supplementary Info 
Message Type in the FemtoInterfaceMsg body, the FAP shall verify the SIP MESSAGE is 
formatted as specified in Section 8.2.2.1.3. 

If the received SIP MESSAGE is formatted as specified, the FAP shall: 

� send a SIP 200 (OK) response to the FCS; 



X.S0059-200-0 v1.0   
 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

 

 8 Stage 3: Procedures and Protocols 200-70

� store the received Global RAND Key IE and use it to generate and broadcast the 
Global Challenge as specified in [C.S0005]; and 

� store the received Nonce IE and use it as the Nonce value sent by the FAP whenever 
it sends MS authentication parameters to the FCS [S.S0132]; 

otherwise (if the SIP MESSAGE is not formatted as specified), the FAP shall send a SIP 400 (Bad 
Request) response to the FCS as specified in [TS 24.229]. 

Any time after successful IMS registration the FAP should construct a SIP MESSAGE request that 
encapsulates the Femtocell Supplementary Info message as specified in Section 8.2.2.1.3 and send 
the SIP MESSAGE as specified in Section 8.1.3.1. 

8.2.2.1.1 Constructing the SIP REGISTER Request 

The FAP shall construct a SIP REGISTER request in accordance with the following requirements: 

� the Request-URI shall be set to the SIP URI of the domain name of the home 
network; 

� the From header shall be set to the registered public user identity of the FAP; 

� the To header shall be set to the registered public user identity of the FAP; 

� the Authorization header field shall include the following: 

— the username directive, set to the value of the private user identity; 

— the realm directive, set to the domain name of the home network; 

— the integrity-protected directive, set to "auth-done", if TNA security is used; 

— the uri directive, set to the SIP URI of the domain name of the home network; 

— the nonce directive, set to an empty value; 

— and the response directive, set to an empty value; 

� the Via header field shall be set to include the internal IP address or FQDN of the 
FAP in the sent-by field; 

� the Contact header field shall be set to include the SIP URI of the FAP; 

� the Expires header field, or the expires parameter within the Contact header field, 
shall be set to the value of 36,000 seconds for the duration of the registration; 
 
NOTE: The registrar (S-CSCF) might decrease the duration of the registration in 
accordance with network policy.  Registration attempts with a registration period of 
less than a predefined minimum value defined in the registrar will be rejected with a 
SIP 423 (Interval Too Brief) response. 

� the path header field [RFC 3327] shall be set to the SIP URI of the FAP; 

— an indication that requests routed in this direction of the path (i.e., from the S-
CSCF towards the FAP) are expected to be treated as for the terminating case; 

� the P-Access-Network-Info header field shall be included: 

— the access-type field shall be included (see Section 8.1.4). 
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1 

2 
8.2.2.1.2 Sending the SIP REGISTER Request 

The FAP shall determine the entry point of the home network and send the SIP REGISTER request 
to that entry point.  If the selected entry point: 

� does not respond to the SIP REGISTER request and its retransmissions by the FAP; 
or 

� sends back a 3xx response or a 480 (Temporarily Unavailable) response to a SIP 
REGISTER request, in which case the FAP shall select a new entry point and 
forward the SIP REGISTER request. 

NOTE: The list of  entry points can be either configured in the FAP as specified in [X.S0059-100] 
or obtained as specified in [RFC 3263]. 

If the FAP fails to send the SIP REGISTER request to any entry point, the FAP shall abort the 
registration attempt. 

On receiving a SIP 200 (OK) response to the SIP REGISTER request, the FAP shall: 

� store the expiration time of the registration for the public user identities found in the 
To header field value; 

� store the list of Service-Route headers preserving the order, in order to build a proper 
preloaded Route header value for new dialogs and standalone transactions – the FAP 
shall store this list during the entire registration period of the respective public user 
identity; 

� associate the Service-Route header list with the registered public user identity; 

� store as the default public user identity the first URI in the list of URIs present in the 
P-Associated-URI header field; 

� treat the identity under registration as a barred public user identity, if it is not 
included in the P-Associated-URI header field; 

� find the Contact header field within the response that matches the one included in the 
SIP REGISTER request. 

On receiving a SIP 423 (Interval Too Brief) response to the SIP REGISTER request, the FAP shall 
send another SIP REGISTER request populating the Expires header field or the expires parameter 
within the Contact header field with an expiration timer of at least the value received in the Min-
Expires header field of the SIP 423 (Interval Too Brief) response. 

When the timer F expires at the FAP, the FAP may: 

� select a different entry point as described in this subclause; and 

� perform the procedures for registration as described in this section. 

After a maximum of 5 consecutive unsuccessful initial registration attempts, the FAP shall not 
automatically attempt any further initial registration for an implementation-dependent time of at 
least: 

� the amount of time indicated in the Retry-After header field of the 4xx, 5xx or 6xx 
response received in response to the most recent registration request, if that header 
field was present; or 

� 30 minutes, if the Retry-After header field was not present and the initial registration 
was automatically performed as a consequence of a failed re-registration; or 
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� 5 minutes, if the header field was not present and the initial registration was not 
performed as a consequence of a failed re-registration. 

8.2.2.1.3 Femtocell Supplementary Info (from FAP) 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1. 

The location of the FAP shall be included in the Geolocation header with the Location URI set to a 
cid-url (indicating inclusion of a PIDF-LO object within the message body) as described in [draft-
ietf-sipcore-location-conveyance-01]; 

� the pidf+xml application content type specified in [RFC 4480] shall be included to 
convey location information as specified in Section 8.9.1.3.1. 

The FAP shall encapsulate the Femtocell Supplementary Info message in the FemtoInterfaceMsg 
body.  The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The 
following Femtocell Supplementary Info Information Elements [A.S0024] shall be included in the 
FemtoInterfaceMsg body: 

� the Cell Identifier List Information Element; and 

� the Pilot List Information Element. 

8.2.2.2 FCS Procedures 

Upon receiving a third-party SIP REGISTER request from the S-CSCF, the FCS shall: 

� send a SIP 200 (OK) response to the S-CSCF as specified in [TS 24.229]; 

� store the information associated with the FAP identified by the SIP URI in the To 
header of the third-party SIP REGISTER request, and 

� generate and store a new value of Global RAND for the FAP as specified in 
[S.S0132]; 

� construct a SIP MESSAGE request that encapsulate the Femtocell Supplementary 
Info message as specified in Section 8.2.2.2.1 and send it to the FAP as specified in 
Section 8.1.3.2. 

8.2.2.2.1 Femtocell Supplementary Info (from FCS) 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Femtocell Supplementary Info message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The following 
Femtocell Supplementary Info Information Elements [A.S0024] shall be included in the 
FemtoInterfaceMsg body: 

� the Global RAND Key Information Element; 

� the Nonce Information Element. 

8.2.3 IMS Deregistration Procedures 

8.2.3.1 FAP Procedures 

When the FAP performs deregistration is beyond the scope of this document. 
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When the FAP determines deregistration is necessary, the FAP shall construct a SIP REGISTER 
request as specified in Section 8.2.3.1.1.  The FAP shall send the SIP REGISTER request according 
to procedures specified in Section 8.2.3.1.2. 

Upon receiving a SIP 200 (OK) response to the SIP REGISTER request, the FAP shall remove all 
registration details relating to the registered public user identity.  The FAP shall delete any security 
associations towards the IMS, if all public user identities are removed. 

The FAP shall consider subscription to reg event package as cancelled, with all public user identities 
and all security associations removed. 

.3.1.1 Constructing the SIP REGISTER Request 

The FAP shall construct a SIP REGISTER request in accordance with the following requirements: 

� the Request-URI shall be set to the SIP URI of the domain name of the home 
network; 

� the From header shall be set to a SIP URI of the FAP; 

� the To header shall be set to the SIP URI of the FAP; 

� the Via header field shall be set to include the internal IP address or FQDN of the 
FAP in the sent-by field; 

� the Contact header field shall be set to include the SIP URI of the FAP; 

� the Expires header field, or the expires parameter within the Contact header field, 
shall be set to the value of zero; 

� the P-Access-Network-Info header field shall be included (see Section 8.1.4). 

8.2.3.1.2 Sending the SIP REGISTER Request 

The FAP shall send the REGISTER request to the selected entry point. 

8.2.3.2 FCS Procedures 

Upon receiving a third-party SIP REGISTER request from the S-CSCF with an expiration interval 
of zero, the FCS shall: 

� send a SIP 200 (OK) in response to the S-CSCF as specified in [TS 24.229]; 

� clear all stored information associated with the FAP identified by the SIP URI in the 
To header of the third-party SIP REGISTER request. 

8.3 MS Registration and Deregistration via FAP 

This section describes the procedures related to MS Registration and Deregistration performed by 
the femto network entities. 

8.3.1 MS Registration 

The call flows for a successful MS registration are described in Section 5.1.1.2. 

8.3.1.1 MS Procedures 

When the 1x RTT MS is in the coverage of the 1x RTT or 1x Hybrid FAP, the MS performs 1x 
registration procedures as specified in [C.S0005]. 
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8.3.1.2 FAP Procedures 

Upon receiving a 1x Registration message from the MS that contains a valid REG_TYPE value 
other than “0011” (i.e., not Power-down registration) [C.S0005], the FAP shall: 

� construct a SIP MESSAGE request that encapsulates a Location Updating Request 
message as specified in Section 8.3.1.2.1; 

� send the SIP MESSAGE request to the FCS as described in Section 8.1.3.1; 

After sending the SIP MESSAGE request, the FAP shall start a T3210 timer as specified in 
[A.S0014]. 

Upon receiving a SIP MESSAGE with Location Updating Accept Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall: 

� send a SIP 200 (OK) response as specified in [TS 24.229]; 

� stop the T3210 timer; 

� if the SIP MESSAGE that includes the Location Updating Accept Message Type in a 
FemtoInterfaceMsg body also includes the Femtocell Supplementary Info Message 
Type with a BCD Called Party Number Information Element [A.S0024] in a separate 
FemtoInterfaceMsg body, then store the contents of the IE as the Mobile Directory 
Number of the MS being registered; 

� if neither the Authentication Vector Info Information Element nor the Authentication 
Challenge Parameter (RANDU) Information Element [A.S0014] is included, then the 
FAP may transmit explicitly to the MS a 1x Registration Accepted Order [C.S0005] 
to acknowledge the registration; 

� if the Authentication Vector Info Information Element [A.S0014] is included and if 
the FAP supports and decides to perform AKA, then the FAP shall: 

— acknowledge the MS registration implicitly by initiating mutual authentication 
with the MS as specified in [C.S0005]; 

— upon receiving the result of the mutual authentication with the MS: 

o construct a SIP MESSAGE that encapsulates an Authentication Report 
message as specified in Section 8.3.1.2.2; 

o send the SIP MESSAGE request to the FCS as described in Section 8.1.3.1; 
and 

o start timer Tar; 

� otherwise (the RANDU is included, or the RANDU and the Authentication Vector 
Info are included and the FAP performs a Unique Challenge), the FAP shall: 

— send an Authentication Challenge Message [C.S0005] containing the received 
RANDU parameter to the MS; 

— upon receiving an Authentication Challenge Response Message from the MS: 

o construct a SIP MESSAGE request that encapsulates an Authentication 
Response message as specified in Section 7.2.1.2.1 (including the AUTHU 
parameter received from the MS in the Authentication Response Parameter 
IE); 

o send the SIP MESSAGE to the FCS as specified in Section 8.1.3.1. 
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8.3

Upon receiving a SIP MESSAGE with Location Updating Reject Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall: 

� send a SIP 200 (OK) response as specified in [TS 24.229]; 

� stop the T3210 timer. 

If timer T3210 expires before the receipt of a Location Updating Accept message or a Location 
Updating Reject message, the FAP may re-send the Location Updating Request message and restart 
timer T3210 up to a configurable number of times. 

Upon receiving a SIP MESSAGE with Authentication Report Response Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall: 

� send a SIP 200 (OK) response as specified in [TS 24.229]; 

� stop the Tar timer; 

� if neither the Authentication Vector Info Information Element nor the Authentication 
Challenge Parameter (RANDU) Information Element [A.S0014] is included, then the 
FAP may transmit explicitly to the MS a 1x Registration Accepted Order [C.S0005] 
to acknowledge the registration; 

� if the Authentication Vector Info Information Element [A.S0014] is included and if 
the FAP supports and decides to perform AKA, then the FAP shall: 

— acknowledge the MS registration implicitly by initiating mutual authentication 
with the MS as specified in [C.S0005]; 

— upon receiving the result of the mutual authentication with the MS: 

o construct a SIP MESSAGE that encapsulates an Authentication Report 
message as specified in Section 8.3.1.2.2; 

o send the SIP MESSAGE request to the FCS as described in Section 8.1.3.1; 
and 

o start timer Tar; 

� otherwise (the RANDU is included, or the RANDU and the Authentication Vector 
Info are included and the FAP performs a Unique Challenge), the FAP shall: 

— send an Authentication Challenge Message [C.S0005] containing the received 
RANDU parameter to the MS; 

— upon receiving an Authentication Challenge Response Message from the MS: 

o construct a SIP MESSAGE request that encapsulates an Authentication 
Response message as specified in Section 7.2.1.2.1 (including the AUTHU 
parameter received from the MS in the Authentication Response Parameter 
IE); 

o send the SIP MESSAGE to the FCS as specified in Section 8.1.3.1. 

.1.2.1 Location Updating Request 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Location Updating Request message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Location 
Updating Request Information Elements are specified in [A.S0014]. 



X.S0059-200-0 v1.0   
 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 
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8.3.1.2.2 Authentication Report 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Authentication Report message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The 
Authentication Report Information Elements are specified in [A.S0014]. 

8.3.1.3 FCS Procedures 

Upon receiving a SIP MESSAGE with Location Updating Request Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 8.3.1.2.1. 

If the received SIP MESSAGE is formatted as specified, the FCS shall: 

� send a SIP 200 (OK) response as specified in [TS 24.229]; 

� determine if the MS needs to be authenticated; 

otherwise (if the SIP MESSAGE is not formatted as specified), the FCS shall send a SIP 400 (Bad 
Request) response to the FAP as specified in [TS 24.229] and shall terminate this procedure. 

If authentication of the MS is required and the FCS performs 2G authentication, the FCS shall 
perform the “MSC Initiating an Authentication Request” procedure as specified in [X.S0004-640] 
using the authentication parameters of the MS contained in the Location Updating Request IEs. 

If authentication is required and the FCS performs 3G authentication, the FCS shall perform the 
“MSC Initiating an Authentication Request” procedure as specified in [X.S0006]. 

If authentication is not performed, the FCS shall perform the “MSC Initiating MS Registration” 
procedure as specified in [X.S0004-640] using the identification parameters of the MS contained in 
the Location Updating Request IEs. 

If registration is successful, the FCS shall: 

� construct a SIP MESSAGE request that encapsulates a Location Updating Accept 
message as specified in Section 8.3.1.3.1; 

� send the SIP MESSAGE request to the FAP as described in Section 8.1.3.2; 

otherwise, the FCS shall: 

� construct a SIP MESSAGE request that encapsulates a Location Updating Reject 
message as specified in Section 8.3.1.3.2; 

� send the SIP MESSAGE request to the FAP as described in Section 8.1.3.2. 

If authentication is performed, the FCS shall construct a SIP MESSAGE that encapsulates a 
Location Updating Accept message as specified in Section 8.3.1.3.1.  The FCS shall include either 
the Authentication Vector Info IE or the Authentication Challenge Parameter (RANDU) IE, or both. 

Upon receiving a SIP MESSAGE with Authentication Response Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 7.2.1.2.1. 

If the received SIP MESSAGE is formatted as specified, the FCS shall: 

� send a SIP 200 (OK) response as specified in [TS 24.229]; 

� perform the “MSC Initiating an Authentication Status Report” procedure as specified 
in [X.S0004-640]; 
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otherwise (if the SIP MESSAGE is not formatted as specified), the FCS shall send a SIP 400 (Bad 
Request) response to the FAP as specified in [TS 24.229] and shall terminate this procedure. 

Upon receiving a SIP MESSAGE with Authentication Report Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 8.3.1.2.2. 

If the received SIP MESSAGE is formatted as specified, the FCS shall: 

� send a SIP 200 (OK) response as specified in [TS 24.229]; 

� perform the “MSC Initiating an AKA Status Report” procedure as specified in 
[X.S0006]; 

otherwise (if the SIP MESSAGE is not formatted as specified), the FCS shall send a SIP 400 (Bad 
Request) response to the FAP as specified in [TS 24.229] and shall terminate this procedure. 

Upon receiving an AKAStatusReport response from the HLR, the FCS shall construct a SIP 
MESSAGE that encapsulates an Authentication Report Response message as specified in Section 
8.3.1.3.3 and shall send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2. 

3.1 Location Updating Accept 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Location Updating Accept message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Location 
Updating Accept Information Elements are specified in [A.S0014]. 

8.3.1.3.2 Location Updating Reject 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Location Updating Reject message with an appropriate Reject Cause value in the 
FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Location 
Updating Reject Information Elements are specified in [A.S0014]. 

8.3.1.3.3 Authentication Report Response 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Authentication Report Response message with new Authentication Vector Info, if 
requested, in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The 
Authentication Report Response Information Elements are specified in [A.S0014]. 

8.3.2 MS Deregistration 

The call flow for MS deregistration is described in Section 5.1.2.2. 

8.3.2.1 MS Procedures 

The MS performs deregistration procedures as specified in [C.S0005]. 

8.3.2.2 FAP Procedures 

Upon receiving a 1x Registration message from the MS that contains the REG_TYPE value “0011” 
(Power-down registration) [C.S0005], the FAP shall: 
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� construct a SIP MESSAGE that encapsulates a Location Updating Request message 
as specified in Section 8.3.1.2.1; 

� send the SIP MESSAGE request to the FCS as described in Section 8.1.3.1; 

After sending the SIP MESSAGE request, the FAP shall start a T3210 timer as specified in 
[A.S0014]. 

Upon receiving a SIP MESSAGE with Location Updating Accept Message Type or Location 
Updating Reject Message Type in the FemtoInterfaceMsg body from the FCS, the FAP shall: 

� send a SIP 200 (OK) response as specified in [TS 24.229]; 

� stop the T3210 timer. 

If timer T3210 expires before the receipt of a Location Updating Accept message, a Location 
Updating Reject message, or a Service Redirection message, the FAP may re-send the Location 
Updating Request message and restart timer T3210 up to a configurable number of times. 

8.3.2.3 FCS Procedures 

Upon receiving a SIP MESSAGE with the Location Updating Request Message Type and the 
Registration Type IE value set to “00000011” (Power-down registration) in the FemtoInterfaceMsg 
body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as specified in Section 
8.3.1.2.1. 

If the received SIP MESSAGE is formatted as specified, the FCS shall: 

� send a SIP 200 (OK) response to the FAP as specified in [TS 24.229]; and 

� follow the procedures for “MSC Initiating an MS Inactive” as specified in [X.S0004-
640]; 

otherwise (the SIP MESSAGE is not formatted as specified), the FCS shall send a SIP 400 (Bad 
Request) response to the FAP and shall terminate the deregistration procedure. 

Upon receiving an msinact RETURN RESULT, the FCS shall construct a SIP MESSAGE with the 
Location Updating Accept Message Type as specified in Section 8.3.1.3.1, and shall send the SIP 
MESSAGE to the FAP as specified in Section 8.1.3.2. 

Upon receiving an msinact RETURN ERROR or REJECT, the FCS shall construct a SIP 
MESSAGE with the Location Updating Reject Message Type as specified in Section 8.3.1.3.2, and 
shall send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2. 

8.4 Call Origination 

This section describes the procedures related to Mobile Call Origination by the MS that is receiving 
1x cdma2000 services via the FAP. 

The call flows for a typical Mobile Call Origination are described in Section 5.2.1. 

8.4.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs 1x Call Origination procedures as 
specified in [C.S0005]. 
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8.4.2 FAP Procedures 

Upon receiving a 1x Origination message from the MS with the service option set to 0x21H (i.e., 
SO 33), the FAP shall follow the procedures specified in [A.S0024]. 

Upon receiving a 1x Origination message from the MS for a voice call, the FAP may acknowledge 
the Origination message from the MS as described in [C.S0005].  If the FAP acknowledges the 1x 
Origination, then it shall: 

� verify that radio resources and uplink bandwidth resources are available (Note: how 
the FAP determines these resources are available is beyond the scope of this 
specification); 

� construct a SIP INVITE request as specified in Section 8.4.2.1; 

� send the SIP INVITE request as specified in Section 8.4.2.2. 

The FAP may establish a traffic channel with the MS before receiving the first SIP (18x) response 
from the FCS. 

Upon receiving the first SIP (18x) response to the SIP INVITE, the FAP shall: 

� store the mobile directory number, if present; 

� if a traffic channel has not already been established with the MS: 

— perform traffic channel establishment with the MS; 

— map the codec included in the SDP to the appropriate Service Option; 

— if the Assignment Request Message Type is included in the SIP (18x) response: 

o apply signaling message encryption according to the Encryption 
Information IE (if present); 

o apply voice privacy according to the Encryption Information IE (if present); 

o pass information records from the MS Information Records IE (if present) 
to the MS; 

� if a traffic channel was established with the MS before this SIP (18x) response was 
received: 

— if the Service Option in use is different from the Service Option corresponding 
to the codec identified in the SDP, then modify the traffic channel established 
with the MS to map the codec included in the SDP to the appropriate Service 
Option; 

— if the Assignment Request Message Type is included in the received SIP (18x) 
response, then modify the traffic channel established with the MS: 

o apply signaling message encryption according to the Encryption 
Information IE (if present); 

o apply voice privacy according to the Encryption Information IE (if present); 

o pass information records from the MS Information Records IE (if present) 
to the MS; 

� construct a PRACK request as specified in Section 8.4.2.3 in response to the SIP 
(18x) response and, if traffic channel establishment with the MS is complete, include 
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the precondition attributes set to indicate the preconditions have been met (as 
specified in [TS 24.229]); 

� send the PRACK request. 

Upon receiving a non-2xx final response, the FAP shall terminate the call origination procedure 
initiated by the MS. 

If the FAP sent a PRACK prior to completion of traffic channel establishment with the MS, the FAP 
shall send a SIP UPDATE request with precondition attributes set to indicate the preconditions have 
been met (as specified in [TS 24.229]) after the SIP 200 (OK) response to the PRACK is received 
and the traffic channel is established. 

The FAP shall handle subsequent SIP (18x) and SIP 200 (OK) responses as specified in [RFC 3261] 
and [RFC 3262].  The FAP shall send a FlashWithInfo message to the MS if that message is 
included in the FemtoInterfaceMsg body of a subsequent SIP response. 

8.4.2.1 Constructing the SIP INVITE request 

The FAP shall construct the SIP INVITE in accordance with the following requirements: 

� the Request-URI shall be set to a SIP URI as specified in [RFC 3261] where the user 
part contains the dialed number of the called party and the domain name is the home 
network domain of the FCS; 

� the P-Preferred-Identity shall be set to the registered Public User Identity of the FAP; 

� the From header shall be set as follows: 

— if the MDN of the MS is available then the From header shall be set to the tel 
URI (or the equivalent SIP URI [RFC 3261]) of the calling party MDN; 

— if the MDN of the MS is not available then the From header shall be set to the 
registered Public User Identity of the FAP and the display name set to the MIN 
or IMSI of the MS as determined from the Origination message; 

� the To header shall be set to the same value as the Request URI; 

� the Supported header shall contain the option tags “100rel” (indicating support of 
SIP Provisional Response Acknowledgment as described in [RFC 3262]) and 
“precondition” (indicating support of SIP preconditions as described in [RFC 3312]); 

� the Allow header shall include the PRACK and UPDATE methods; 

� the multipart/mixed content-type [RFC 2046] shall be used; 

� the SDP contents shall include the appropriate precondition attributes for the 
negotiated media streams as described in “Handling of SDP at the originating UE” in 
[TS 24.229]: 

� The FemtoInterfaceMsg body shall be constructed as described in Section 8.1.1.2 
and shall include the Information Elements as described for “CM Service Request” 
in [A.S0014] with the following exceptions: 

— Circuit Identity Code shall not be included; 

— A2p Bearer Session-Level Parameters IE shall not be included; 

— A2p Bearer Format-Specific Parameters IE shall not be included. 

Individual messages sent to the FCS are described below. 
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.2.2 Sending the SIP INVITE Request 

The FAP shall send the INVITE request to the entry point of the home network.  If the selected 
entry point does not respond to the INVITE request and its retransmissions by the FAP or if the 
selected entry point sends back a 3xx response or a SIP 480 (Temporarily Unavailable) response to 
an INVITE request, then the FAP shall abort the mobile originating call attempt and shall send a 
release order to the MS. 

8.4.2.3 Constructing the SIP PRACK 

The FAP shall construct a SIP PRACK as specified in [TS 24.229].  If this SIP PRACK is in 
response to a SIP (18x) response that included the Assignment Request Message Type, the FAP 
shall encapsulate the Assignment Complete message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Assignment 
Complete Information Elements are specified in [A.S0014]. 

8.4.3 FCS Procedures 

Upon receiving a SIP INVITE from the FAP, the FCS shall verify the SIP INVITE is formatted as 
specified in Section 8.4.2.1. 

If the received SIP INVITE is formatted as specified, the FCS shall determine if the MS needs to be 
authenticated; otherwise (if the SIP INVITE is not formatted as specified), the FCS shall send a SIP 
400 (Bad Request) response to the FAP as specified in [TS 24.229] and shall terminate the 
origination procedure. 

If authentication of the MS is needed, the FCS shall perform the “MSC Initiating an Authentication 
Request” procedure as specified in [X.S0004-640] using the authentication parameters of the MS 
contained in the CM Service Request IEs.  If authentication is not successful, the FCS shall send a 
406 Not Acceptable response to the FAP as specified in [TS 24.229] and shall terminate the 
origination procedure. 

The FCS shall forward the SIP INVITE to the called party as a routing B2BUA as specified in [TS 
24.229], with the following modifications to the received SIP INVITE: 

� set the P-Served-User header to the registered public identity of the FAP contained in 
the P-Asserted-Identity header of the received SIP INVITE request; 

� set the P-Asserted-Identity to the registered public identity (i.e., MDN in tel URI 
format) of the calling party; 

� set the To header to the public identity of the called party contained in the Request-
URI of the received SIP INVITE request. 

Upon receiving an initial SIP (18x) response to the SIP INVITE, the FCS shall forward the message 
to the FAP as a routing B2BUA as specified in [TS 24.229] with the following modifications: 

� If the voice privacy function is applicable: 

— include a multiple part body having the Content-Type header set to 
“multipart/mixed” with the corresponding boundary information; 

— include the application/sdp Content-Type header; 

— set the SDP body to contain the SDP information received in the initial SIP 
(18x) response; 

— include the application/3gpp2.vnd.FemtoInterfaceMsg Content-Type header; 



X.S0059-200-0 v1.0   
 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 
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— construct the FemtoInterfaceMsg body as described in Section 8.1.1.2 and 
encapsulate the Assignment Request message [A.S0014] in the 
FemtoInterfaceMsg body with the following exceptions: 

o Circuit Identity Code shall not be included; 

o A2p Bearer Session-Level Parameters IE shall not be included; 

o A2p Bearer Format-Specific Parameters IE shall not be included. 

Upon receiving a PRACK request from the FAP in response to the SIP (18x) response, the FCS 
shall verify that the PRACK is formatted as specified in Section 8.4.2.3.  If the received PRACK is 
formatted as specified, the FCS may store information about the MS traffic channel assignment 
from the Assignment Complete IEs (if present). 

The FCS shall handle subsequent requests and responses as a routing B2BUA as specified in 
[TS 24.229]. 

8.5 Call Termination 

This section describes the procedures related to Mobile Call Termination for an MS that is receiving 
1x cdma2000 services via the FAP. 

The call flows for a typical Mobile Call Termination are described in Section 5.3.1. 

8.5.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs 1x Call Termination procedures as 
specified in [C.S0005]. 

8.5.2 FAP Procedures 

Upon receiving a SIP INVITE from the FCS, the FAP shall verify the SIP INVITE is formatted as 
specified in Section 8.5.3.1. 

If the SIP INVITE is formatted as specified, the FAP shall send a Page Message as specified in 
[C.S0005] to the MS identified in the To header of the SIP INVITE. 

Upon receiving a Page Response from the MS, the FAP shall send a SIP (18x) response containing 
SDP and may include a FemtoInterfaceMsg body in accordance with the following requirements: 

� if more than one application Content Type is included, the multipart/mixed content 
type [RFC 2046] shall be included in the SIP (18x) response; 

� the application/sdp Content Type shall be included; 

� the FAP shall allocate bearer resources and construct the appropriate SDP message 
body as specified in [TS 24.229]; 

� the FAP shall perform codec selection based on the SDP in the original SIP INVITE 
from the FCS and the Service Option received in the Page Response from the MS; 

� if a FemtoInterfaceMsg body is included, the application/ 
3gpp2.vnd.FemtoInterfaceMsg Content Type shall be included. 

� the FemtoInterfaceMsg body shall be constructed as described in Section 8.1.1.2 and 
shall include the Information Elements as described for the Paging Response 
Message Type [A.S0014] with the following exceptions: 
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8.5.3 FCS Procedures 

— Circuit Identity Code shall not be included; 

— A2p Bearer Session-Level Parameters IE shall not be included; 

— A2p Bearer Format-Specific Parameters IE shall not be included. 

The FAP may establish a traffic channel with the MS any time after the Paging Response from the 
MS [C.S0005] is received and before acknowledging the PRACK from the FCS. 

Upon receiving a PRACK from the FCS in response to the SIP (18x) response from the FAP: 

� if a traffic channel has not already been established, the FAP shall: 

— perform traffic channel establishment with the MS: 

— if the Assignment Request Message Type is included in the SIP (18x) response: 

o apply signaling message encryption according to the Encryption 
Information IE (if present); 

o apply voice privacy according to the Encryption Information IE (if present); 

o pass information records from the MS Information Records IE (if present) 
to the MS; 

� if a traffic channel was established before this PRACK response was received: 

— if the Assignment Request Message Type is included in the SIP (18x) response, 
then the FAP shall modify the traffic channel established with the MS as 
follows: 

o apply signaling message encryption according to the Encryption 
Information IE (if present); 

o apply voice privacy according to the Encryption Information IE (if present); 

o pass information records from the MS Information Records IE (if present) 
to the MS. 

Upon establishing the traffic channel, the FAP shall send an Alert-With-Info message to the MS to 
initiate ringing on the MS [C.S0005].  The Alert-With-Info message shall contain the MS 
Information Record, if present, contained in the Assignment Request Message. 

Upon receiving a Connect Order [C.S0005] from the MS, the FAP shall send SIP 200 (OK) in 
response to the original SIP INVITE as specified in [TS 24.229]. 

If a SIP CANCEL request (which may include a FemtoInterfaceMsg body containing the Clear 
Command Message Type) is received from FCS before the call is established, the FAP shall invoke 
the Call Termination procedure and send a SIP 487 (Request Terminated) response to the FCS.  

If the FAP cannot establish communication with the MS, the FAP shall send a 4xx or 6xx response 
to the FCS to reject the SIP INVITE request. 

Upon receiving a RoutingRequest INVOKE, the FCS shall follow the procedures for “MSC 
Receiving RoutingRequest INVOKE” as specified in [X.S0004-640]. 

If the FCS responds with a RETURN ERROR as the result of processing the RoutingRequest 
INVOKE, then the FCS shall terminate this procedure. 
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 8 Stage 3: Procedures and Protocols 200-84

Upon receiving a SIP INVITE from the MGCF that contains the TLDN assigned by the FCS during 
processing of the RoutingRequest INVOKE, the FCS shall: 

� behave as a routing B2BUA as specified in [TS 24.229] for this request and all future 
requests and responses in the same dialog; 

� verify that the MS identified by the MDN of the called party number associated with 
the TLDN is still served by the FCS. 

If the MS is still served by the FCS, the FCS shall: 

� construct a SIP INVITE request as specified in Section 8.5.3.1; 

� send the SIP INVITE request as specified in Section 8.5.3.2. 

The FCS may perform the Anchor MSC procedures by invoking the “MSC Initiating an 
IntersystemPage2” operation as specified in [X.S0004-640]. 

Upon receiving a SIP (18x) response from the FAP: 

� if global authentication of the MS is required: 

— if the SIP (18x) response contains a FemtoInterfaceMsg body with the Paging 
Response Message Type: 

o perform the “MSC Initiating an Authentication Request” procedure as 
specified in [X.S0004-640] using the authentication parameters of the MS 
contained in the Paging Response IEs; 

o if authentication is successful, the FCS shall forward the SIP (18x) response 
as specified in [TS 24.229]; 

o If authentication fails, the FCS shall: 

- send a SIP CANCEL as specified in [TS 24.229] to the FAP; 

- send a SIP 4xx response as specified in [TS 24.229] to the MGCF; 

- terminate this procedure; 

— otherwise (if the SIP (18x) response does not contain a proper 
FemtoInterfaceMsg body), the FCS shall: 

o send a SIP CANCEL as specified in [TS 24.229] to the FAP; 

o send a SIP 400 (Bad Request) response as specified in [TS 24.229] to the 
MGCF; 

o terminate this procedure; 

� otherwise (if global authentication of the MS is not required), forward the SIP (18x) 
response as specified in [TS 24.229]. 

NOTE: If a FemtoInterfaceMsg body was present in the SIP (18x) response, the FCS shall remove it 
before forwarding the SIP (18x) response to the MGCF.  

Upon receiving a SIP 2xx response from the FAP, the FCS shall forward the 2xx response as 
specified in [TS 24.229]. 

8.5.3.1 Constructing the SIP INVITE request 

The FCS shall construct the SIP INVITE in accordance with the following requirements: 
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� the Request-URI shall be set to the registered Public User Identity of the FAP; 

� the P-Asserted-Identity header may be set to the tel URI (or the equivalent SIP URI 
[RFC 3261]) of the calling party MDN or the public user identity of the calling party; 

� the From header may be set to the tel URI (or the equivalent SIP URI [RFC 3261]) 
of the calling party MDN or the public user identity of the calling party; 

� the To header shall be set as follows: 

— if the MDN of the MS is available then the To header shall be set to the tel URI 
(or the equivalent SIP URI [RFC 3261]) of the called party MDN; 

— if the MDN of the MS is not available then the To header shall be set to the 
registered Public User Identity of the FAP and the display name set to the MIN 
or IMSI of the MS as determined from the called party number associated with 
the TLDN; 

� the Supported header shall contain the option tag “100rel” (indicating support of SIP 
Provisional Response Acknowledgment as specified in [RFC 3262]); 

� the Allow header shall include the PRACK and UPDATE methods; 

� the multipart/mixed content-type [RFC 2046] shall be used if more than one 
application content type is included; 

� a FemtoInterfaceMsg body shall be constructed as described in Section 8.1.1.2 and 
shall include the Information Elements as described for the Paging Request Message 
Type [A.S0014] with the following exceptions: 

— Cell Identifier List shall not be included; 

— A2p Bearer Format-Specific Parameters IE shall not be included; 

— A2p Bearer Session-Level Parameters IE shall not be included. 

.5.3.2 Sending the SIP INVITE request 

The FCS shall send the SIP INVITE request as specified in [TS 24.229]. 

8.6 Session Release 

8.6.1 MS-Initiated Release 

8.6.1.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs 1x Call Release procedures as 
specified in [C.S0005]. 

8.6.1.2 FAP Procedures 

Upon receiving a 1x Release Order from the MS: 

� If  a SIP dialog associated with the traffic channel on which the 1x Release Order 
Message was received exists, the FAP shall construct and send a SIP BYE or SIP 
CANCEL request as specified in [RFC 3261] to the FCS for the associated SIP 
dialog; 
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 8 Stage 3: Procedures and Protocols 200-86

� the FAP should clear the radio and backhaul bearer resources allocated for the MS. 

8.6.1.3 FCS Procedures 

Upon receiving a SIP BYE request from the FAP, the FCS shall: 

� if the FCS is the Anchor MSC for the call, 

— forward the BYE request to the OEP; 

— upon receiving SIP 200 (OK) from the OEP for the BYE request: 

o send a SIP 200 (OK) to the FAP [RFC 3261]; 

o perform the Anchor/Serving MSC procedures for “DISCONNECT CALL 
TASKS” as specified in [X.S0004-630]; 

o terminate the SIP dialog associated with the MS; 

� otherwise (the FCS is not the Anchor MSC for the call), 

— send the BYE request to the MGCF-HO; 

— upon receiving SIP 200 (OK) from the MGCF-HO for the BYE request: 

o perform the Serving MSC procedures for “DISCONNECT CALL TASKS” 
by sending a FacilitiesRelease INVOKE toward the Anchor MSC as 
specified in [X.S0004-630]; 

o send SIP 200 (OK) to the FAP [RFC 3261]; 

o terminate the SIP dialog associated with the MS. 

Upon receiving a SIP CANCEL request from the FAP, the FCS shall follow the stateful proxy 
server procedures as specified in [RFC 3261].  If the FCS did not send a 2xx response to the FAP 
for the dialog associated with the CANCEL, the FCS shall perform the Anchor MSC procedures for 
“DISCONNECT CALL TASKS” as specified in [X.S0004-630]. 

8.6.2 Network-Initiated Release 

8.6.2.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs 1x Call Release procedures as 
specified in [C.S0005]. 

8.6.2.2 FAP Procedures 

Upon receiving a SIP BYE request from the FCS, 

� the FAP shall verify that the MS associated with the SIP BYE request is served by 
the FAP; 

� if the MS is served by the FAP, 

— the FAP shall send SIP 200 (OK) to the FCS [RFC 3261]; 

— the FAP shall perform the call clearing procedures as specified in [C.S0005]; 

— the FAP should clear the backhaul bearer resources allocated for the MS; 

— the FAP shall terminate the SIP dialog associated with the MS; 
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� otherwise (if the MS is not being served by the FAP), the FAP shall send a SIP 481 
response message [RFC 3261] to the FCS. 

Upon receiving a SIP CANCEL request from the FCS, the FAP shall: 

� If a SIP dialog exists for the MS associated with the SIP CANCEL request, the FAP 
shall: 

— follow the procedures described for a UAS receiving a SIP CANCEL request in 
[RFC 3261]; 

— If a 2xx response was not sent by the FAP prior to receiving the SIP CANCEL 
request, the FAP should clear the backhaul and radio resources allocated for the 
MS; 

� otherwise (if no SIP dialog exists for the associated MS), send a SIP 481 response 
message [RFC 3261] to the FCS. 

.6.2.3 FCS Procedures 

Upon receiving a SIP BYE request from the OEP, the FCS shall: 

� If the MS associated with the SIP BYE request is currently served by the FCS, 

— route the BYE request to the FAP associated with the SIP dialog/session; 

— upon receiving SIP 200 (OK) from the FAP, release all bearer resources, if any, 
associated with the MS and SIP dialog; 

� else, if the MS associated with the SIP BYE request is currently served by a Serving 
MSC other than the FCS, 

— perform the Anchor MSC procedures for “DISCONNECT CALL TASK” by 
sending a FacilitiesRelease INVOKE as specified in [X.S0004-630]; 

— release all bearer resources, if any, associated with the MS and SIP session; 

� else if there is no MS associated with the SIP BYE or the BYE does not correspond 
to an existing dialog/session, send a SIP 481 response message [RFC 3261] to the 
entity originating the BYE request. 

Upon receiving a FacilitiesRelease INVOKE from the Anchor or Tandem MSC [X.S0004], the FCS 
shall: 

� identify the FAP associated with the MS identified in the FacilitiesRelease INVOKE; 

� construct a SIP BYE request for the dialog associated with the MS and send the SIP 
BYE request to the FAP; 

� upon receiving SIP 200 (OK) from the FAP, release all bearer resources, if any, 
associated with the MS and SIP session. 

Upon receiving a SIP CANCEL request from the OEP, the FCS shall perform the procedures for a 
stateful proxy server receiving a SIP CANCEL request as specified in [RFC 3261].  If a 2xx 
response has not been sent to the OEP for the dialog associated with the SIP CANCEL request, the 
FCS shall perform the Anchor MSC procedures for “DISCONNECT CALL TASKS” as specified in 
[X.S0004-630]. 
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 8 Stage 3: Procedures and Protocols 200-88

8.7 Handoff from Macro to Femto 

This section describes the procedures related to Intersystem Active Call Handoff of the MS that is 
receiving 1x cdma2000 services via the 1x RTT macrocell to the 1xRTT FAP.  An informative call 
flow for successful Intersystem active call handoff from a macrocell to FAP is shown in Section 
5.5.1.2. 

Active call handoff between two FAPs is outside the scope of this document. 

8.7.1 MS Procedures 

The MS performs active call handoff procedures as specified in [C.S0005]. 

8.7.2 FAP Procedures 

Upon receiving a SIP MESSAGE with Measurement Request Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall verify the SIP MESSAGE is formatted as 
specified in Section 8.7.3.1. 

If this SIP MESSAGE is formatted as specified, the FAP shall: 

� send a 2xx response as specified in [TS 24.229]; 

� if the FAP is capable, attempt to detect the MS identified by the information in the 
Measurement Request Message [A.S0024] and, if detected, measure the signal 
strength of the link from the MS as specified in [A.S0024]; 

� if required as specified in [A.S0024], construct a SIP MESSAGE request that 
encapsulates a Measurement Response message as specified in Section 8.7.2.1 and 
send the SIP MESSAGE as specified in Section 8.1.3.1; 

otherwise, the FAP shall send a SIP 400 (Bad Request) response [TS24.229]. 

Upon receiving a SIP INVITE request including the Handoff Request Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall verify the SIP INVITE is formatted as 
specified in Section 8.7.3.2. 

If this SIP INVITE is formatted as specified, the FAP shall: 

� allocate the backhaul bearer and radio resources to receive the MS; 

� construct a SIP 183 (Session Progress) response as specified in Section 8.7.2.2; 

� send the SIP 183 (Session Progress) as specified in [TS 24.229]; 

� attempt to acquire the MS on-channel and send NULL forward traffic channel 
frames to the MS [C.S0005]; 

� start a T9 timer [A.S0014]; 

otherwise, the FAP shall send a SIP 400 (Bad Request) response [TS24.229]. 

Upon successfully receiving the Handoff Completion Message from the MS [C.S0005], the FAP 
shall: 

� stop the timer T9; 

� send the BS Ack Order to the MS [C.S0005]; 

� construct a SIP 200 (OK) request as specified in Section 8.7.2.3; 
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� send the SIP 200 (OK) to the FCS. 

Upon expiration of timer T9, the FAP shall: 

� release all radio and backhaul resources allocated for receiving the MS; 

� construct and send a SIP BYE request as specified in [TS 24.229]. 

.2.1 Measurement Response 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Measurement Response message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The 
Measurement Response Information Elements are specified in [A.S0024]. 

8.7.2.2 Handoff Request Ack in a SIP 183 (Session Progress) response 

The FAP shall construct a SIP 183 (Session Progress) response as specified in [TS 24.229] and shall 
encapsulate the Handoff Request Ack message in the FemtoInterfaceMsg body.  The SDP message 
body shall be included in the SIP 183 (Session Progress) as specified in [TS 24.229]. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Handoff 
Request Ack Information Elements are specified in [A.S0014]. 

8.7.2.3 Handoff Complete in a SIP 200 (OK) 

The FAP shall construct a SIP 200 (OK) as specified in [TS 24.229] and shall encapsulate the 
Handoff Complete message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Handoff 
Complete Information Elements are specified in [A.S0014]. 

8.7.3 FCS Procedures 

Upon receiving a FacilitiesDirective2, HandoffToThird2, or HandoffToBack2 operation from a 
serving MSC as specified in [X.S0004-640], the FCS shall: 

� if the FCS has determined that there is no target FAP corresponding to the 
information received in the FacilitiesDirective2, HandoffToThird2,or 
HandoffToBack2 operation, then the FCS shall perform the Target MSC procedures 
for handoff failure [X.S0004-640]: 

— if there is no target FAP that is an allowed cell the FCS shall use the RETURN 
ERROR code “Unrecognized MIN”; 

— otherwise the FCS shall use the RETURN ERROR code “Unrecognized 
Parameter Value”; 

� if the FCS has not determined a target FAP using the information received in the 
FacilitiesDirective2, HandoffToThird2,or HandoffToBack2 operation: 

— determine the list of FAPs which are the most likely candidates for a target cell; 
how the FCS determines the candidate list of FAPs is beyond the scope of this 
specification; 

— construct a SIP MESSAGE request that encapsulates a Measurement Request 
message as specified in Section 8.7.3.1 and send the SIP MESSAGE as 
specified in Section 8.1.3.2 to each of the candidate FAPs; 
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 8 Stage 3: Procedures and Protocols 200-90

— upon sending a SIP MESSAGE to all of the candidate FAPs, start timer Tmr-1 
[A.S0024]; 

� if the FCS has determined a target FAP that is an allowed cell from the information 
received in the FacilitiesDirective2, HandoffToThird2,or HandoffToBack2 
operation, the FCS shall: 

— construct a SIP INVITE as specified in Section 8.7.3.2 and send the SIP INVITE 
to the target FAP; 

— start timer T11 [A.S0014]. 

NOTE: How the FCS determines a target FAP is an allowed cell is beyond the scope of 
this document. 

Upon receiving a SIP MESSAGE with the Measurement Response Message Type in the 
FemtoInterfaceMsg body, the FCS shall: 

� verify the SIP MESSAGE is as specified in Section 8.7.2.1; 

� send a SIP 200 (OK) response as specified in [TS 24.229], if the SIP MESSAGE is 
formatted as specified in Section 8.7.2.1; 

� send a SIP 400 (Bad Request) response to the FAP as specified in [TS 24.229] and 
shall remove this candidate FAP from consideration for the handoff attempt in 
progress, if the SIP MESSAGE is not formatted as specified in Section 8.7.2.1. 

Upon expiration of the timer Tmr-1 [A.S0024] or upon receiving the Measurement Response from all 
the candidate FAPs: 

� stop timer Tmr-1; 

� if the FCS determines a target FAP, the FCS shall: 

— determine if the target FAP is an allowed cell, 

— if it is an allowed target cell, 

o if resources are available at the FAP, construct a SIP INVITE as specified 
in Section 8.7.3.2, send the SIP INVITE to the target FAP and start a timer 
T11 [A.S0014]; 

o if the FCS determines that resources are not available at the FAP 
[A.S0024], perform the Target MSC procedures for handoff failure 
[X.S0004-640] with a RETURN ERROR code “Resource Shortage”. 

— if it is not an allowed target cell, perform the Target MSC procedures for 
Handoff Failure [X.S0004-640] with a RETURN ERROR code  “Unrecognized 
IMSI/TMSI”. 

NOTE: How the FCS determines a target FAP is an allowed cell is beyond the scope 
of this document. 

� if the FCS cannot determine a target FAP, the FCS may: 

— determine the list of FAPs which are the most likely candidates for a target cell; 
how the FCS determines the candidate list of FAPs is beyond the scope of this 
specification. 

o construct a SIP MESSAGE request that encapsulates a Measurement 
Request message as specified in Section 8.7.3.1, send the SIP MESSAGE as 
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specified in Section 8.1.3.2 to each of the candidate FAPs and restart timer 
Tmr-1 [A.S0024]; 

— or perform Target MSC procedures for Handoff Failure [X.S0004-640] with a 
Return ERROR code  “Unrecognized Parameter Value”. 

Upon identifying an allowed target cell, the FCS shall: 

� construct and send a SIP INVITE to the MGCF-HO as specified in Section 8.7.3.3; 

� upon receiving a SIP 200 (OK) in response to the SIP INVITE from the MGCF-HO, 
respond with a SIP ACK request to the MGCF-HO. 

If the FCS receives a SIP 183 (Session Progress) response containing the Handoff Request Ack 
Message Type from the FAP and if the FCS has received a FacilitiesDirective2, the FCS shall: 

� verify the SIP 183 (Session Progress) response is as specified in Section 8.7.2.2; 

— if the SIP 183 (Session Progress) response is formatted as specified in Section 
8.7.2.2: 

o stop the timer T11; 

o construct and send a SIP (re-)INVITE request to the MGCF-HO as 
specified in Section 8.7.3.4; 

o upon receiving a SIP 200 (OK) in response to the SIP (re-)INVITE request 
from the MGCF-HO, respond with a SIP ACK request to the MGCF-HO; 

o the FCS shall perform the Target MSC procedures for Inter system handoff 
by sending a facdir2 [X.S0004-640] to the Serving MSC with the 
appropriate RETURN RESULT; 

— otherwise, if the SIP MESSAGE is not formatted as specified in Section 8.7.2.2, 
the FCS shall the send a SIP 400 (Bad Request) response to the FAP as specified 
in [TS 24.229] and shall terminate the handoff procedure. 

If the FCS receives a SIP 486 response from the FAP and if the FCS has received a 
FacilitiesDirective2, the FCS shall: 

� perform the Target MSC procedures for handoff failure by sending a facdir2 
[X.S0004-640] to the Serving MSC with the RETURN RESULT Error code 
“ResourceShortage”; 

� stop the T11 timer. 

If the FCS receives a non-2xx response other than a SIP 486 response from the FAP and if the FCS 
has received a FacilitiesDirective2, the FCS: 

� shall stop the T11 timer; 

� shall perform the Target MSC procedures for handoff failure by sending a facdir2 
[X.S0004-640] to the Serving MSC with the appropriate RETURN RESULT. 

Upon expiration of the T11 timer, if the FCS has received a FacilitiesDirective2, the FCS shall: 

� construct a SIP CANCEL request as specified in [RFC 3261]; 

� send the SIP CANCEL request to the FAP. 

If the FCS receives SIP 200 (OK) containing a Handoff Complete Message Type from the FAP, the 
FCS shall: 
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 8 Stage 3: Procedures and Protocols 200-92

� verify the SIP 200 (OK) response is as specified in Section 8.7.2.3; 

— if the SIP 200 (OK) is formatted as specified in Section 8.7.2.3: 

o send a SIP ACK request as specified in [RFC 3261]; 

o perform the MS on Channel operation as specified for the Target MSC in 
[X.S0004-640]; 

— otherwise, if the SIP MESSAGE is not formatted as specified in Section 8.7.2.3, 
the FCS shall the send a SIP 400 (Bad Request) response to the FAP as specified 
in [TS 24.229] and shall terminate the handoff procedure. 

8.7.3.1 Measurement Request 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and encapsulate 
the Measurement Request in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The Measurement 
Request Information Elements are specified in [A.S0024]. 

8.7.3.2 Constructing SIP INVITE with Handoff Request 

The FCS shall construct a SIP INVITE request as follows: 

�  the Request-URI shall be set to the registered Public User Identity of the FAP; 

� the P-Asserted-Identity header shall be set to the tel URI (or the equivalent SIP URI 
[RFC 3261]) derived from the MobileIdentificationNumber parameter contained in 
the FacilitiesDirective2 INVOKE; 

� the From header shall be set to the tel URI (or the equivalent SIP URI [RFC 3261]) 
derived from the MobileIdentificationNumber parameter contained in the 
FacilitiesDirective2 INVOKE; 

� the To header shall be set to the same value as the Request-URI; 

� the Supported header may contain the option tag “100rel” (indicating support of SIP 
Provisional Response Acknowledgment as described in [RFC 3262]); 

� the multipart/mixed content-type [RFC 2046] shall be used with the first multipart 
consisting of the encapsulated Handoff Request message and the second multipart 
consisting of the SDP description, as follows: 

— a FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2 
and shall include the Information Elements specified for the Handoff Request 
Message Type [A.S0014] with the following exceptions: 

o A2p Bearer Format-Specific Parameters IE shall not be included; 

o A2p Bearer Session-Level Parameters IE shall not be included; 

— an SDP offer based upon the SDP answer returned from the MGCF-HO shall be 
included. 

� the Contact header shall include the SIP URI of the FCS. 

8.7.3.3 Constructing SIP INVITE sent to MGCF-HO 

The FCS shall construct a SIP INVITE as follows: 
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8.7

� the Request-URI shall be set to the SIP URI of the MGCF-HO: 

— the user part shall be set to the ASCII representation of the decimal value of the 
24-bit Anchor MSCID (as specified in [X.S0004-550] contained in the BillingID 
field of the FacilitiesDirective2 INVOKE; 

— a user-param having the value “mscid” (i.e., “user=mscid”) shall be included; 

� the From header shall be set to the SIP URI of the FAP; 

� the To header shall be set to the same value as the Request-URI; 

� the Contact header shall be set as specified in Section 8.7.3.3.1; 

� the Supported header may contain the option tag “100rel” (indicating support of SIP 
Provisional Response Acknowledgment as described in [RFC 3262]). 

NOTE 1: The SIP INVITE does not contain an SDP offer. 

NOTE 2: Setting of other headers (such as P-Asserted-Identity) in this SIP INVITE are FFS. 

.3.3.1 Contact header in SIP INVITE sent to MGCF-HO 

The Contact header shall include the SIP URI of the FCS.  The assigned InterMSCCircuitID (Trunk 
Group Number and Trunk Member Number, see [X.S0004-550]) received in the FacilitiesDirective2 
INVOKE shall also be included in the Contact header, encoded as a contact-extension parameter 
(see Table 5) as follows: 

� the cic-value parameter shall be set to the concatenation of a tgn parameter and a tmn 
parameter; 

� the tgn parameter shall be set to the ASCII representation of the decimal value of the 
8-bit Trunk Group Number (padded with leading zeroes so the resulting string has a 
fixed length of three characters); 

� the tmn parameter shall be set to the ASCII representation of the decimal value of the 
8-bit Trunk Member Number (padded with leading zeroes so the resulting string has 
a fixed length of three characters); 

Table 5 Syntax of extended Contact header field 

   Contact        =  ("Contact" / "m" ) HCOLON 
                     ( STAR / (contact-param *(COMMA contact-param))) 
   contact-param  =  (name-addr / addr-spec) *(SEMI contact-params) 
   name-addr      =  [ display-name ] LAQUOT addr-spec RAQUOT 
   addr-spec      =  SIP-URI / SIPS-URI / absoluteURI 
   display-name   =  *(token LWS)/ quoted-string 
 
   contact-params     =  c-p-q / c-p-expires 
                         / contact-extension 
   contact-extension  =  "cic" EQUAL cic-value 
 
   cic-value      =  1*(tgn tmn) 
   tgn            =  3DIGIT 
   tmn            =  3DIGIT 

 

EXAMPLE: If the Trunk Group Number =0x21 and the Trunk Member Number = 0x04, the 
Contact header with contact-extension parameter would be encoded as shown in Table 6. 
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Table 6 Example encoding of extended Contact header field 

Contact: <sip:192.168.1.2:5060>;cic=033004 

8.7.3.4 Constructing and Sending SIP (re-)INVITE to MGCF-HO 

The FCS shall construct the SIP (re-)INVITE request as specified in [RFC 3261], and shall include 
an SDP offer based upon the SDP answer returned from the FAP (e.g., SIP 183 response) with the 
attribute property “a=sendrecv”. 

The FCS shall send the SIP (re-)INVITE request directly to the MGCF-HO.  NOTE: This implies 
that the SIP INVITE is not routed through the S-CSCF per [TS 24.229]. 

8.7.4 MGCF-HO Procedures 

Upon receiving an initial SIP INVITE from the FCS with a Request-URI that contains a user-param 
having the value “mscid” and with a Contact header that contains a contact-extension with the value 
“cic”, the MGCF-HO shall reserve the IMS connection on the circuit identified in the “cic” contact-
extension parameter (see Section 8.7.3.3.1). 

Upon receiving the initial H.248 Reply from the MGW, the MGCF-HO shall send a SIP 200 (OK) 
directly to the FCS. 

Upon receiving a SIP ACK request from the FCS in response to the SIP 200 (OK), the MGCF-HO 
shall continue with the procedures for a Basic IM CN Subsystem Originated Session as specified in 
[X.S0050]. 

Upon receiving a SIP (re-)INVITE request from the FCS in the same dialog, the MGCF-HO shall: 

� modify the established termination according to the SDP description received in the 
SIP (re-)INVITE request; 

� send a SIP 200 (OK) response directly to the FCS.  

8.8 Handoff from Femto to Macro 

This section describes the procedures related to intersystem active call handoff of the MS receiving 
1x cdma2000 services via the FAP to the 1x RTT macrocell, as well as procedures associated with 
the Media Gateway Control Function-Handoff (MGCF-HO).  The MGCF-HO is an MGCF as 
described in [X.S0050] that is modified to perform the additional functions specified here to support 
intersystem active call handoff from a FAP to a 1x macrocell.   An informative call flow for 
successful intersystem active call handoff from a FAP to a macrocell is shown in Section 5.5.1.1. 

Active call handoff between two FAPs is outside the scope of this document. 

8.8.1 MS Procedures 

The MS performs active call handoff procedures as specified in [C.S0005]. 

8.8.2 FAP Procedures 

If the FAP determines a handoff is required, the FAP shall: 

� construct a SIP MESSAGE request that encapsulates a Handoff Required message as 
specified in Section 8.8.2.1; 

� send the SIP MESSAGE request to the FCS as described in Section 8.1.3.1. 
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Upon receiving a SIP 200 (OK) response to the SIP MESSAGE request that includes the Handoff 
Required Message Type, the FAP shall start timer T7 [A.S0014]; otherwise, upon receiving a non-
2xx response the FAP may resend the SIP MESSAGE request described in Section 8.8.2.1 up to a 
configurable number of times. 

Upon receiving a SIP MESSAGE with Handoff Command Message Type in the FemtoInterfaceMsg 
body from the FCS, the FAP shall verify the SIP MESSAGE is formatted as specified in Section 
8.8.3.1. 

If the received SIP MESSAGE is formatted as specified, the FAP shall: 

� stop the T7 timer; 

� send a SIP 200 (OK) response as specified in [TS 24.229]; 

� direct the MS to handoff to the target macrocell identified in the encapsulated 
Handoff Command and start timer T8 (this may be a General Handoff Direction 
Message, an Extended Handoff Direction Message, or a Universal Handoff Direction 
Message as appropriate); 

� start timer Twaitho if the MS is allowed to return back to the FAP; 

otherwise, the FAP shall send a SIP 400 (Bad Request) response [TS 24.229]. 

If timer T7 expires, the FAP may resend the SIP MESSAGE request described in Section 8.8.2.1. 

Upon receiving a SIP MESSAGE with Handoff Required Reject Message Type in the 
FemtoInterfaceMsg body from the FCS, the FAP shall verify the SIP MESSAGE is formatted as 
specified in Section 8.8.3.2. 

If the received SIP MESSAGE is formatted as specified, the FAP: 

� shall stop the T7 timer; 

� shall send a SIP 200 (OK) response as specified in [TS 24.229]; 

� may begin a new handoff procedure with a SIP MESSAGE request as described in 
Section 8.8.2.1 and start a new timer T7; 

otherwise, the FAP shall send a SIP 400 (Bad Request) response [TS 24.229]. 

Upon receiving an acknowledgement from the MS [C.S0005] to the handoff direction message sent 
by the FAP or upon expiration of timer T8, the FAP shall: 

� stop timer T8, if it has not expired; 

� construct a SIP MESSAGE request that encapsulates a Handoff Commenced 
message as specified in Section 8.8.2.2; 

� send the SIP MESSAGE as specified in Section 8.1.3.1; 

� start timer T306 [A.S0014] upon receiving a SIP 200 (OK) response to the SIP 
MESSAGE request including the Handoff Commenced Message Type. 

Upon receiving a SIP BYE request from the FCS, the FAP shall verify that the SIP BYE request is 
formatted as specified in Section 8.8.3.3. 

If the received SIP BYE is formatted as specified, the FAP shall: 

� stop the T306 timer; 

� send a SIP 200 (OK) response as specified in Section 8.8.2.3; 
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� clear all radio resources and backhaul bearer resources allocated to the MS identified 
in the SIP BYE; 

otherwise, the FAP shall send a SIP 400 (Bad Request) response [TS 24.229]. 

8.8.2.1 Handoff Required 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Handoff Required message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Handoff 
Required Information Elements are specified in [A.S0014]. 

8.8.2.2 Handoff Commenced 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Handoff Commenced message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Handoff 
Commenced Information Elements are specified in [A.S0014]. 

8.8.2.3 SIP 200 (OK) (BYE) 

The FAP shall construct a SIP 200 (OK) as specified in [TS 24.229] and may encapsulate the Clear 
Complete message in an included FemtoInterfaceMsg body. 

If included, the FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The 
Clear Complete Information Elements are specified in [A.S0014]. 

8.8.3 FCS Procedures 

Upon receiving a SIP MESSAGE with Handoff Required Message Type in the FemtoInterfaceMsg 
body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as specified in Section 
8.8.2.1. 

If the received SIP MESSAGE is formatted as specified, the FCS shall: 

� send a 2xx response as specified in [TS 24.229]; 

� determine if the target cell identified by the target Cell Identifier List IE [A.S0014] 
in the FemtoInterfaceMsg body of this SIP MESSAGE is an allowed cell; 

� If the target cell is an allowed cell, the FCS shall: 

— construct and send a SIP INVITE to the MGCF-HO as specified in Section 
8.8.3.4; 

� otherwise (when the target cell is not an allowed cell), the FCS shall: 

— construct a SIP MESSAGE request that encapsulates a Handoff Required Reject 
message as specified in Section 8.8.3.2, using the Cause Value 2AH (Handoff 
blocked) as specified in [A.S0014]; 

— send the SIP MESSAGE request to the FAP as specified in Section 8.1.3.2; 

— terminate the handoff procedure; 

otherwise (if the SIP MESSAGE is not formatted as specified), the FCS shall send a SIP 400 (Bad 
Request) response to the FAP as specified in [TS 24.229] and shall terminate the handoff procedure. 
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Upon receiving a SIP 200 (OK) response to the SIP INVITE from the MGCF-HO, the FCS shall 
respond with a SIP ACK request to the MGCF-HO and shall verify the received SIP 200 (OK) is 
formatted as specified in Section 8.8.4.1. 

If the SIP 200 (OK) is formatted as specified, the FCS shall determine if resources are available to 
proceed with the handoff request.  If the SIP 200 (OK) is formatted as specified and resources are 
available, the FCS shall: 

� include the Trunk Group Number and Trunk Member Number received in the SIP 
200 (OK) from the MGCF-HO in the InterMSCCircuitID parameter to be sent in the 
FACDIR2, HANDBACK2 or HANDTHIRD2 INVOKE; 

� perform the Serving MSC procedure based on the target Cell Identifier IE, if it is an 
allowed target cell: 

— in the case of Handoff Forward, by initiating a FacilitiesDirective2 operation to 
the Target MSC as specified in [X.S0004-640] if the call was anchored in the 
FCS; 

— in the case of Handoff To Third2 (path minimization), by initiating a 
HandoffToThird2 operation to the Target MSC as specified in [X.S0004-640] if 
a more optimal path exists between the Target MSC and the anchor or any 
number of Tandem MSCs in the call path; 

— in the case of Handoff Back2 (shoe lace prevention), by initiating a 
HandoffBack2 operation to the Target MSC as specified in [X.S0004-640], if 
the call is being handed back to the Target MSC. 

� start the Handoff Order Timer (HOT) as specified in [X.S0004-640]. 

otherwise (when the sIP 200 (OK) is not properly formatted or resources are unavailable to proceed 
with the handoff request)), the FCS shall: 

� construct and send a SIP BYE request to the MGCF-HO; 

� construct a SIP MESSAGE request that encapsulates a Handoff Required Reject 
message as specified in Section 8.8.3.2, using the Cause Value 22H (Requested 
terrestrial resource unavailable) as specified in [A.S0014]; 

� send the SIP MESSAGE request to the FAP as described in Section 8.1.3.2; 

� terminate the handoff procedure. 

Upon receiving a SIP 488 (Not Acceptable Here) response to the SIP INVITE from the MGCF-HO, 
the FCS shall: 

� respond with a SIP ACK request to the MGCF-HO; 

� construct a SIP MESSAGE request that encapsulates a Handoff Required Reject 
message as specified in Section 8.8.3.2, using the Cause Value 2AH (Handoff 
blocked) as specified in [A.S0014]; 

� send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

� terminate the handoff procedure. 

Upon receiving a facdir2, handoffback2 or handofftothird2 response with a RETURN RESULT, the 
FCS shall: 

� stop the HOT timer; 
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 8 Stage 3: Procedures and Protocols 200-98

� construct a SIP MESSAGE request that encapsulates a Handoff Command message 
as specified in Section 8.8.3.1; 

� send the SIP MESSAGE request to the FAP as described in Section 8.1.3.2; 

� start the Mobile Handoff Order Timer (MHOT) as specified in [X.S0004-640]. 

Upon receiving a facdir2, handoffback2 or handofftothird2 response with a RETURN ERROR or 
upon expiration of the HOT timer, the FCS shall: 

� stop the HOT timer; 

� construct a SIP MESSAGE request that encapsulates a Handoff Required Reject 
message as specified in Section 8.8.3.2, using the Cause Value 2AH (Handoff 
blocked) as specified in [A.S0014]; 

� send the SIP MESSAGE request to the FAP as specified in Section 8.1.3.2; 

� terminate the handoff procedure. 

Upon receiving a SIP MESSAGE with Handoff Commenced Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 8.8.2.2.  If this SIP MESSAGE is formatted as specified, the FCS shall send a 
SIP 200 (OK) response as specified in [TS 24.229]; otherwise, the FCS shall send a SIP 400 (Bad 
Request) response as specified in [TS 24.229]. 

Upon receiving a MobileOnChannel INVOKE from the Target MSC as specified in [X.S0004-640], 
the FCS shall: 

� stop the MHOT timer; 

� construct and send a SIP (re-)INVITE request to the Other End Point as described in 
Section 8.8.3.5 (if the call is anchored at the FCS and the OEP is terminating the call 
through the home IMS network of the FCS). 

Upon receiving a SIP 200 (OK) response to the SIP (re-)INVITE request from the OEP, the FCS 
shall: 

� construct and send a SIP (re-)INVITE request to the MGCF-HO as specified in 
Section 8.8.3.6; 

� upon receiving a SIP 200 (OK) response to the SIP (re-)INVITE request from the 
MGCF-HO, the FCS shall: 

— respond with a SIP ACK request to the MGCF-HO; 

— respond with a SIP ACK request to the OEP containing the session description 
for the negotiated SDP returned from the MGCF-HO; 

� construct a SIP BYE request as specified in Section 8.8.3.3; 

� send the SIP BYE request to the FAP as specified in [TS 24.229]; 

otherwise, the FCS shall: 

� construct and send a SIP BYE request to the MGCF-HO; 

� construct a SIP BYE request as specified in Section 8.8.3.3; 

� send the SIP BYE request to the FAP as specified in [TS 24.229]. 

If the MHOT timer expires, the FCS shall: 
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� construct and send a SIP BYE request to the MGCF-HO; 

� execute the “MSC Initiation of Facilities Release” task [X.S0004-640]. 

.3.1 Handoff Command 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Handoff Command message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Handoff 
Command Information Elements are specified in [A.S0014]. 

8.8.3.2 Handoff Required Reject 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Handoff Required Reject message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Handoff 
Required Reject Information Elements are specified in [A.S0014]. 

8.8.3.3 SIP BYE with Clear Command 

The FCS shall construct a SIP BYE request as specified in [TS 24.229] and may encapsulate the 
Clear Command message in an included FemtoInterfaceMsg body. 

If included, the FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The 
Clear Command Information Elements are specified in [A.S0014]. 

8.8.3.4 Constructing and Sending SIP INVITE to MGCF-HO 

The FCS shall construct a SIP INVITE as follows: 

� the Request-URI shall be set to the SIP URI of the MGCF-HO: 

— the user part shall be set to the ASCII representation of the decimal value of the 
24-bit Target MSCID (as specified in [X.S0004-550] 
NOTE: the Target MSCID is derived from the ICGI of the target cell; 

— a user-param having the value “mscid” (i.e., “user=mscid”) shall be included; 

� the From header shall be set to the tel URI (or the equivalent SIP URI [RFC 3261]) 
of the mobile subscriber’s MDN; 

� the To header shall be set to the same value as the Request-URI; 

� the Contact header field shall include the SIP URI of the FCS; 

� the Supported header may contain the option tag “100rel” (indicating support of SIP 
Provisional Response Acknowledgment as described in [RFC 3262]); 

� the session description for the current negotiated SDP [RFC 4566] of the OEP shall 
be included with the attribute property “a=sendonly”. 

NOTE: Setting of other headers (such as P-Asserted-Identity) in this SIP INVITE are FFS. 

The FCS shall send the SIP INVITE request directly to the MGCF-HO.  NOTE: This implies that 
the SIP INVITE is not routed through the S-CSCF per [TS 24.229]. 
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8.8.3.5 Constructing and Sending SIP (re-)INVITE to OEP 

The FCS shall construct the SIP (re-)INVITE request as specified in [RFC 3261] with the 
Request-URI set to the SIP URI of the OEP, and may include an SDP session description. 

The FCS shall send the SIP re-INVITE request as specified in [TS 24.229]. 

8.8.3.6 Constructing and Sending SIP (re-)INVITE to MGCF-HO 

The FCS shall construct the SIP (re-)INVITE request as specified in [RFC 3261], and shall include 
the session description based upon the SDP answer from the OEP with the attribute property 
“a=sendrecv”. 

The FCS shall send the SIP (re-)INVITE request directly to the MGCF-HO.  NOTE: This implies 
that the SIP INVITE is not routed through the S-CSCF per [TS 24.229]. 

8.8.4 MGCF-HO Procedures 

Upon receiving an initial SIP INVITE from the FCS with a Request-URI that contains a user-param 
having the value “mscid” and with a Contact header that does not contain a contact-extension, the 
MGCF-HO shall reserve the IMS connection. 

Upon receiving the initial H.248 Reply from the MGW, the MGCF-HO shall construct a SIP 200 
(OK) response as specified in Section 8.8.4.1 and shall send the SIP 200 (OK) directly to the FCS. 

Upon receiving a SIP ACK from the FCS in response to the SIP 200 (OK), the MGCF-HO shall 
continue with the procedures for a Basic IM CN Subsystem Originated Session as specified in 
[X.S0050]. 

Upon receiving a SIP (re-)INVITE request from the FCS in the same dialog, the MGCF-HO shall: 

� modify the established termination according to the SDP description received in the 
SIP (re-)INVITE request; 

� send a SIP 200 (OK) response containing the negotiated SDP returned by the MGW 
directly to the FCS. 

8.8.4.1 SIP 200 (OK) with CIC and SDP 

The MGCF-HO shall construct a SIP 200 (OK) response to the SIP INVITE received from the FCS 
as specified in [RFC 3261] with the following additional requirements: 

� the Contact header shall include the assigned InterMSCCircuitID (Trunk Group 
Number and Trunk Member Number, see [X.S0004-550]), encoded as a contact-
extension parameter (see Table 7) as follows: 

— the cic-value parameter shall be set to the concatenation of a tgn parameter and a 
tmn parameter; 

— the tgn parameter shall be set to the ASCII representation of the decimal value 
of the 8-bit Trunk Group Number (padded with leading zeroes so the resulting 
string has a fixed length of three characters); 

— the tmn parameter shall be set to the ASCII representation of the decimal value 
of the 8-bit Trunk Member Number (padded with leading zeroes so the resulting 
string has a fixed length of three characters); 

� the SDP session description for the RTP bearer channel established toward the OEP 
shall be included with the attribute property “a=recvonly”. 
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Table 7 Syntax of extended Contact header field 

   Contact        =  ("Contact" / "m" ) HCOLON 
                     ( STAR / (contact-param *(COMMA contact-param))) 
   contact-param  =  (name-addr / addr-spec) *(SEMI contact-params) 
   name-addr      =  [ display-name ] LAQUOT addr-spec RAQUOT 
   addr-spec      =  SIP-URI / SIPS-URI / absoluteURI 
   display-name   =  *(token LWS)/ quoted-string 
 
   contact-params     =  c-p-q / c-p-expires 
                         / contact-extension 
   contact-extension  =  "cic" EQUAL cic-value 
 
   cic-value      =  1*(tgn tmn) 
   tgn            =  3DIGIT 
   tmn            =  3DIGIT 

 

EXAMPLE: If the Trunk Group Number =0x21 and the Trunk Member Number = 0x04, the 
Contact header with contact-extension parameter would be encoded as shown in Table 8. 

Table 8 Example encoding of extended Contact header field 

Contact: <sip:1420802@192.168.1.1:5060>;cic=033004 

8.9 Emergency Services 

This section describes the procedures related to Emergency Services and Location Based Services, 
including Emergency Mobile Call Origination, Mobile Terminated Position Requests (for both 
Emergency Services and Location Based Services) for initial and updated positions including 
handoff scenarios, and C.S0022 Positioning. 

8.9.1 Call Origination 

8.9.1.1 FAP Procedures 

The FAP procedures for Emergency Services Mobile Call Origination are as specified for normal 
call origination in Section 8.4.2, with the following exceptions to the construction of the SIP 
INVITE in Section 8.4.2.1: 

� the Request-URI shall be set to the SIP URI of the FCS; 

� the To header shall be set to the tel URI of the called party number obtained from the 
1x Origination Message received from the MS; 

� the Supported header shall contain the option tags “100rel” (indicating support of 
SIP Provisional Response Acknowledgment as described in [RFC 3262]), 
“geolocation” (indicating support of geolocation conveyance as specified in [draft-
ietf-sipcore-location-conveyance-01]), and “precondition” (indicating support of SIP 
preconditions as specified in [RFC 3312]); 

� the location of the FAP shall be included in the Geolocation header with the 
Location URI set to a cid-url (indicating inclusion of a PIDF-LO object within the 
message body) [draft-ietf-sipcore-location-conveyance-01]; 

� the pidf+xml application content type as specified in [RFC 4480] shall be included to 
convey location information as specified in Section 8.9.1.3.1. 
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8.9.1.2 FCS Procedures 

The FCS procedures for Emergency Services Mobile Call Origination are as specified for normal 
call origination in Section 8.4.3, with the following exceptions: 

� The FCS may bypass the authentication procedures; 

� The FCS shall follow the Serving MSC procedures as specified in [J-STD-036]: 

— The FCS shall formulate the Mobinfo_CDMA_femto Information Element 
[J-STD-036] in the Origination Request Invoke to the MPC using the data from 
the Geolocation header and P-ANI, included in the SIP INVITE from the FAP 
as specified in Section 8.9.1.3; 

— Upon receiving an origination request response from the MPC [J-STD-036], the 
FCS shall include the MPC-provided ESRK / ESRD in the Request-URI of the 
SIP INVITE to the CSCF. 

8.9.1.3 Mobinfo_CMDA_femto Parameter 

This section describes the setting of IEs in the MobInfo_CDMA_femto parameter [J-STD-036], 
including: 

� PositionInformation IE; 

� CDMAServingOneWayDelay2 IE; 

� CDMAMobileCapabilities IE. 

NOTE: the setting of other IEs is FFS. 

8.9.1.3.1 PositionInformation IE 

The information related to the FAP’s location is included in P-ANI and GEOPRIV/PIDF-LO in the 
INVITE message sent by the FAP to the FCS as described in Section 8.9.1.1.  The FCS should 
include the PositionInformation IE in the MobInfo_CDMA_femto parameter (based on the 
information received from the FAP in the INVITE) and include it in the MAP ORREQ message to 
the MPC [X.S0002]. 

8.9.1.3.1.1 FAP Procedures 

The FAP Location uncertainty shall be calculated with a 95% confidence. 

The method used to obtain the geographic position should be saved by the FAP (e.g., using the 
Method tokens defined by IANA). 

When the FAP sends the FAP Location to the FCS, the positioning method should be included in 
the “Method” element of GEOPRIV [RFC 4119]. 

The FAP Location can be in the following shapes [RFC 5419]: 

� Circle (2d); or 

� Ellipsoid (3d), where the horizontal uncertainty should be a circle (i.e., the major and 
minor axis shall be set to the same value by the FAP). 

8.9.1.3.1.2 FCS Procedures 

The FCS should determine the Sub-IEs of the PositionInformation IE [J-STD-036] as follows. 
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.2.1 GeneralizedTime Sub-IE 

The FCS shall include the timestamp of the GEOPRIV in the GeneralizedTime Sub-IE. 

8.9.1.3.1.2.2 PositionSource Sub-IE 

The FCS shall convert the “Method” element of GEOPRIV [RFC 4119] to the PositionSource 
Sub-IE [J-STD-036]. 

8.9.1.3.1.2.3 GeographicPosition Sub-IE 

If the FAP sends its location information in the shape of Circle (2d) [RFC 5419], the FCS shall 
convert the FAP’s location information to the shape of Ellipsoid Point With Uncertainty [T1.628].  
The Confidence field in Ellipsoid Point With Uncertainty shape shall be set to 95%. 

If the FAP sends its location information in the shape of Ellipsoid (3d) [RFC 5419], the FCS shall 
convert the FAP’s location information to the shape of Point With Altitude and Uncertainty 
[T1.628].  The Confidence field in Point With Altitude and Uncertainty shape shall be set to 95%. 

8.9.1.3.2 CDMAServingOneWayDelay2 IE 

This IE specifies the estimated one-way delay from the MS to a serving base station 
[J-STD-036].  The estimated delay can be converted to the estimated distance.  The 
estimate can be used to minimize the search and acquisition times for the MS or for other 
positioning applications. 

The FAP may include the information about the one-way delay from the MS to the FAP in 
the SIP INVITE sent to the FCS.  The FCS may include the received info in the 
CDMAServingOneWayDelay2 IE in the MobInfo_CDMA_femto parameter. 

8.9.1.3.3 CDMAMobileCapabilities IE 

If the GEO_LOC_INCL is set in the 1x Origination Message, the FAP shall include 
GEO_LOC_INCL and GEO_LOC_TYPE fields in the IS-2000 Mobile Capabilities Information 
Element included in the CM Service Request Message that is encapsulated in the 
FemtoInterfaceMsg body of the SIP INVITE sent to the FCS in Section 8.9.1.1.  The FCS should 
include the CDMAMobileCapabilities IE in the MobInfo_CDMA_femto parameter as specified in 
Section 8.9.1.3. 

If the GEO_LOC_INCL is not sent to the FCS by the FAP in the SIP INVITE as specified in 
Section 8.9.1.1, the FCS should retrieve the Mobile position location capability from the HLR/VLR 
and should include such information in the CDMAMobileCapabilities IE in the 
MobInfo_CDMA_femto parameter as specified in Section 8.9.1.3. 

8.9.2 C.S0022 Positioning 

For C.S0022 Positioning, the MS is on a traffic channel. 

Note: If the FCS is acting as a Serving MSC and the MS had performed an Inter System Handoff 
during the position determination to the FCS, and if the FCS receives an SMDFWD including the 
C.S0022 PDDM from the Anchor MSC, the FCS shall perform the procedures specified in Section 
8.9.2.2 for an FCS receiving the SMDPP (not including the ACTCODE set to “Do not wait for the 
MS User Level Response”) with the following exceptions: 

� The FCS shall send an smdfwd response to the Anchor MSC including the Data 
Burst Message (C.S0022 PDDM) from the MS instead of the smdpp response to the 
originating entity in Section 8.9.2.2. 
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8.9.2.1 FAP Procedures 

Upon receiving a SIP MESSAGE with the ADDS Deliver Message Type that includes the C.S0022 
PDDM from the FCS, the FAP shall verify the SIP MESSAGE is formatted as specified in Section 
8.9.2.2.1. 

If the SIP MESSSAGE is formatted as specified, the FAP shall: 

� send a SIP 200 (OK) response as specified in [TS 24.229] to the FCS; 

� send a 1x Data Burst Message to the MS over the traffic channel as specified in 
([C.S0022] and [C.S0005]); 

— upon receiving a Layer 2 Ack from the MS acknowledging the receipt of the 1x 
Data Burst Message [C.S0005], the FAP shall construct a SIP MESSAGE 
request that encapsulates an ADDS Deliver Ack message as specified in Section 
8.9.2.1.1 and send the SIP MESSAGE to the FCS as specified in Section 8.1.3.1; 

otherwise (the received SIP MESSAGE is not formatted as specified), the FAP shall send a SIP 400 
(Bad Request) response as specified in [TS 24.229] to the FCS. 

Upon receiving a 1x Data Burst Message [C.S0005] containing a C.S0022 PDDM from the MS, the 
FAP shall: 

� if the MS requested a Layer 2 Ack, send a Layer 2 Ack to the MS acknowledging the 
receipt of the 1x Data Burst Message [C.S0005]; 

� construct a SIP MESSAGE request that encapsulates an ADDS Deliver message as 
specified in Section 8.9.2.1.2; 

� send the SIP MESSAGE to the FCS as specified in Section 8.1.3.1. 

8.9.2.1.1 ADDS Deliver Ack (from FAP) 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the ADDS Deliver Ack message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The ADDS 
Deliver Ack Information Elements are specified in [A.S0014]. 

8.9.2.1.2 ADDS Deliver (from FAP) 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the ADDS Deliver message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The ADDS 
Deliver Information Elements are specified in [A.S0014].  The ADDS User Part: Data Burst Type 
shall be set to “000101” (PDS).  The ADDS User Part: Application Data Message shall be set to the 
C.S0022 PDDM. 

8.9.2.2 FCS Procedures 

Upon receiving an SMDPP containing a C.S0022 PDDM, the FCS shall: 

� verify that the MS identified by the MSID in the SMDPP is currently served by the 
FCS; if the MS is not being served by the FCS, the FCS shall send an smdpp 
response to the entity originating the SMDPP with a Return Result containing the 
SMS_CauseCode “No page response” indicating failure to deliver the C.S0022 
PDDM; 
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� if the MS is currently served by the FCS, construct a SIP MESSAGE request that 
encapsulates an ADDS Deliver message as specified in Section 8.9.2.2.1 including 
the Tag Information Element in the FemtoInterfaceMsg body.  The FCS shall send 
the SIP MESSAGE to the FAP that is serving the MS as specified in Section 8.1.3.2; 

— if the FCS receives a SIP MESSAGE including the ADDS Deliver Ack Message 
Type from the FAP as specified in Section 8.9.2.1.1 and if the ActionCode 
parameter in the received SMDPP containing the C.S0022 PDDM is set to 
indicate “Do Not Wait for MS User Level Response”, the FCS shall perform the 
Serving MSC procedures ([J-STD-036] and [X.S0002]) and shall send an smdpp 
response with Return Result indicating the successful delivery of the C.S0022 
PDDM to the MS; 

— if the FCS receives a non-2xx response from the FAP, the FCS may either 
reattempt to send the SIP MESSAGE to the FAP a configurable number of times 
or perform the Serving MSC procedures ([J-STD-036] and [X.S0002]) by 
sending an smdpp response with Return Result containing the SMS_CauseCode 
“No acknowledgement” indicating the failure to deliver the C.S0022 PDDM to 
the MS; 

� if the MS has performed a Handoff to an MSC, perform the Anchor MSC procedures 
as specified in ([J-STD-036] and [X.S0002]) by sending an SMDFWD to the 
Serving/Tandem MSC that is currently serving the MS. 

Upon receiving a SIP MESSAGE from the FAP with the ADDS Deliver Message Type in the 
FemtoInterfaceMsg Body that includes the C.S0022 PDDM from the FAP, the FCS shall verify that 
the SIP MESSAGE is formatted as specified in Section 8.9.2.1.2. 

If the received SIP MESSAGE is formatted as specified: 

� the FCS shall send a SIP 200 (OK) response as specified in [TS 24.229] to the FAP; 

� if the FCS has not returned an smdpp response corresponding to an SMDPP from the 
requesting entity for the MS identified by the MSID in the SIP MESSAGE, the FCS 
shall perform the Serving MSC procedures as specified in [X.S0002] and send an 
smdpp response to the requesting entity including the C.S0022 PDDM 
(SMSBearer_Data) contained in the ADDS User Part Information Element in the SIP 
MESSAGE from the FAP; 

— the FCS shall construct a SIP MESSAGE request that encapsulates an ADDS 
Deliver Ack message as specified in Section 8.9.2.2.2 and send the SIP 
MESSAGE to the FAP as specified in Section 8.1.3.2; 

� otherwise (the FCS has returned an smdpp response), the FCS shall perform the 
Serving MSC procedures as specified in [X.S0002] by sending an SMDPP message 
to the original requesting entity including the C.S0022 PDDM contained in the 
ADDS User Part Information Element in the SIP MESSAGE from the FAP; 

— If an smdpp response is received from the original requesting entity 
(MPC/PDE), the FCS shall construct a SIP MESSAGE request that encapsulates 
an ADDS Deliver Ack message as specified in Section 8.9.2.2.2  and shall send 
the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

otherwise (the received SIP MESSAGE is not formatted as specified), the FCS shall send a SIP 400 
(Bad Request) response as specified in [TS 24.229] to the FAP. 

2.1 ADDS Deliver (from FCS) 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the ADDS Deliver message in the FemtoInterfaceMsg body. 
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The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The ADDS 
Deliver Information Elements are specified in [A.S0014].  The ADDS User Part: Data Burst Type 
shall be set to “000101” (PDS).  The ADDS User Part: Application Data Message shall be set to the 
C.S0022 PDDM. 

8.9.2.2.2 ADDS Deliver Ack (from FCS) 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the ADDS Deliver Ack message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The ADDS 
Deliver Ack Information Elements are specified in [A.S0014]. 

8.10 Short Message Service 

This section describes the procedures related to Short Message Services, including Mobile-
Originated SMS and Mobile-Terminated SMS as described in Section 5.7. 

8.10.1 Mobile-Originated SMS 

8.10.1.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs 1x Mobile-Originated SMS 
procedures as specified in [C.S0005]. 

8.10.1.2 FAP Procedures 

Upon receiving a Data Burst Message on an access channel from the MS, the FAP may 
acknowledge the DBM from the MS as described in [C.S0005].  If the FAP acknowledges the 
DBM, the FAP shall: 

� construct a SIP MESSAGE that includes the received SMS content as specified in 
Section 8.1.5; 

� if authentication is required, encapsulate an ADDS Transfer message in a 
FemtoInterfaceMsg body as specified in Section 8.10.1.2.1 and include the 
FemtoInterfaceMsg body in the same SIP MESSAGE, 

� send the SIP MESSAGE as specified in Section 8.1.3.1. 

Upon receiving a 1x Origination Message from the MS including the Service Option for SMS 
delivery, the FAP may acknowledge the Origination Message from the MS as specified in 
[C.S0005].  If the FAP acknowledges the Origination Message: 

� if authentication is required: 

— the FAP shall construct a SIP MESSAGE that encapsulates an ADDS Transfer 
message, including the Tag IE, in a FemtoInterfaceMsg body as specified in 
Section 8.10.1.2.1; 

— the FAP shall send the SIP MESSAGE as specified in Section 8.1.3.1; 

— upon receiving a SIP MESSAGE with the ADDS Transfer Ack Message Type in 
response to the SIP MESSAGE, the FAP shall establish the traffic channel with 
the MS if the authentication succeeds; otherwise, the  origination request shall 
be rejected; 
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� if authentication is not required, the FAP shall establish the traffic channel with the 
MS using the Service Option requested by the MS in the Origination Message. 

Upon receiving a Data Burst Message on a traffic channel from the MS, the FAP shall construct a 
SIP MESSAGE that includes the received SMS content as specified in Section 8.1.5 and send the 
SIP MESSAGE as specified in Section 8.1.3.1. 

Upon receiving a non-2xx response to a SIP MESSAGE from the FCS, the FAP may retry the SMS 
operation up to a configurable number of times. 

.1.2.1 ADDS Transfer 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The ADDS 
Transfer Information Elements are as specified in [A.S0014], with the following exceptions: 

� the Mobile Identity IE shall not be included; 

� the ADDS User Part IE shall not be included 

� the ESN, AUTHR, RANDC, COUNT and RAND IEs shall be included. 

8.10.1.3 FCS Procedures 

Upon receiving a SIP MESSAGE with the ADDS Transfer Message Type in the FemtoInterfaceMsg 
body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as specified in Section 
8.10.1.2.1.  If the received SIP MESSAGE is formatted as specified, the FCS shall send a SIP 200 
(OK) response to the FAP as specified in [TS 24.229]; otherwise, the FCS shall send a SIP 400 (Bad 
Request) response to the FAP as specified in [TS 24.229] and shall terminate this procedure. 

If authentication of the MS is indicated (e.g., for Short Data Burst), the FCS shall perform the “MSC 
Initiating an Authentication Request” procedure as specified in [X.S0004-640] using the 
authentication parameters of the MS contained in the ADDS Transfer IEs. 

If authentication is successful or is not performed, the FCS shall: 

� if the ADDS Transfer message contained a Tag IE: 

— construct a SIP MESSAGE request that encapsulates an ADDS Transfer Ack 
message as specified in Section 8.10.1.3.1, including the Tag value that was 
received in the ADDS Transfer message; 

— send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

� perform the “Fixed SME Initiating SMS Delivery” procedure using the destination 
address of the home Message Center and the application data contained in the 
application/vnd.3gpp2.sms body; 

otherwise (if authentication is not successful), the FCS shall: 

� construct a SIP MESSAGE request that encapsulates an ADDS Transfer Ack 
message as specified in Section 8.10.1.3.1, including an appropriate Cause value and 
the Tag value that was received in the ADDS Transfer message (if the Tag IE was 
included in the ADDS Transfer message); 

� send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

� terminate this procedure. 

Upon receiving a SIP MESSAGE with a Content-Type header set to “vnd.3gpp2.sms” from the 
FAP, the FCS shall perform the “Fixed SME Initiating SMS Delivery” procedure using the 
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destination address of the home Message Center and the application data contained in the 
application/vnd.3gpp2.sms body. 

8.10.1.3.1 ADDS Transfer Ack 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the ADDS Transfer Ack message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The ADDS 
Transfer Ack Information Elements are specified in [A.S0014]. 

8.10.2 Mobile-Terminated SMS 

8.10.2.1 MS Procedures 

When the MS is in the coverage of the FAP, the MS performs 1x Mobile-Terminated SMS 
procedures as specified in [C.S0005]. 

8.10.2.2 FAP Procedures 

Upon receiving a SIP MESSAGE with the Paging Request Message Type in the FemtoInterfaceMsg 
body from the FCS, the FAP shall verify the SIP MESSAGE is formatted as specified in Section 
8.10.2.3.1. 

If the received SIP MESSAGE is formatted as specified, the FAP shall: 

� send a SIP 200 (OK) to the FCS as specified in [TS 24.229]; 

� send a Page Message as specified in [C.S0005] to the MS identified in the To header 
of the SIP MESSAGE; 

� upon receiving a Page Response from the MS as specified in [C.S0005], construct a 
SIP MESSAGE that encapsulates a Paging Response message as specified in Section 
8.10.2.2.2 and send the SIP MESSAGE as specified in Section 8.1.3.1; 

otherwise (the received SIP MESSAGE is not formatted as specified), the FAP shall send a SIP 400 
(Bad Request) response as specified in [TS 24.229] to the FCS. 

Upon receiving a SIP MESSAGE with a Content-Type header set to “vnd.3gpp2.sms”, the FAP 
shall: 

� if the SIP MESSAGE includes a FemtoInterfaceMsg body with the ADDS Page 
Message Type, include a request for Layer 2 acknowledgement in the Data Burst 
Message; 

� if the MS identified by the IMSI/MIN in the To Header has a traffic channel 
established with the FAP: 

— send a Data Burst Message as specified in [C.S0005] including the SMS data 
from the application/vnd.3gpp2.sms body; 

� otherwise (there is no traffic channel with the MS), the FAP may either: 

— send a Data Burst Message on the paging channel as specified in [C.S0005], or 

— send a Page Message as specified in [C.S0005] to the MS identified by the 
IMSI/MIN in the To Header, and if the MS sends a Page Response as specified 
in [C.S0005] then establish a traffic channel with the MS and send a Data Burst 
Message as specified in [C.S0005] including the SMS data from the 
application/vnd.3gpp2.sms body; 
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6 8.10.2.2

13 

14 

21 

22 

If Layer 2 acknowledgement was requested from the MS, then upon receiving the Layer 2 Ack the 
FAP shall construct a SIP MESSAGE that encapsulates an ADDS Page Ack message as specified in 
Section 8.10.2.2.1, including the Tag value that was received in the ADDS Page message, and send 
the SIP MESSAGE as specified in Section 8.1.3.1. 

.1 ADDS Page Ack 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the ADDS Page Ack message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The ADDS Page 
Ack Information Elements are specified in [A.S0014]. 

8.10.2.2.2 Paging Response 

The FAP shall construct a SIP MESSAGE request as specified in Section 8.1.2.1 and shall 
encapsulate the Paging Response message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2.  The Paging 
Response Information Elements are specified in [A.S0014]. 

8.10.2.3 FCS Procedures 

Upon receiving an SMSDeliveryPointToPoint INVOKE, the FCS shall follow the procedures for 
“MSC Receiving an SMSDeliveryPointToPoint INVOKE” as specified in [X.S0004-641], with the 
exception that the procedures in this section will supersede the procedures for “MSC Initiating 
SMD-REQUEST toward an MS-Based SME”. 

The FCS may direct a FAP to page the destination MS or the FCS may send the SMS message to a 
FAP immediately. 

In the case of paging the destination MS, the FCS shall: 

� construct a SIP MESSAGE request that encapsulates a Paging Request message as 
specified in Section 8.10.2.3.1; 

� send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2; 

� start the Short Message Air Delivery Timer (SADT). 

Upon receiving a SIP MESSAGE with the Paging Response Message Type in the 
FemtoInterfaceMsg body from the FAP, the FCS shall verify the SIP MESSAGE is formatted as 
specified in Section 8.10.2.2.2.   

If the received SIP MESSAGE is formatted as specified, the FCS shall: 

� stop the SADT timer; 

� send a SIP 200 (OK) response to the FAP as specified in [TS 24.229];  

� if authentication of the MS is needed, perform the “MSC Initiating an Authentication 
Request” procedure as specified in [X.S0004-640] using the authentication 
parameters of the MS contained in the Paging Response IEs; 

otherwise (the SIP MESSAGE is not formatted as specified), the FCS shall: 

� stop the SADT timer; 

� send a SIP 400 (Bad Request) response to the FAP as specified in [TS 24.229]; 

� send an smdpp RETURN RESULT containing the SMS_CauseCode “No page 
response”. 
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Upon expiration of the SADT timer, the FCS shall send an smdpp RETURN RESULT containing 
the SMS_CauseCode “No page response”. 

When sending the SMS message to a FAP for delivery to the destination MS, the FCS shall: 

� construct a SIP MESSAGE request that encapsulates the SMS content as specified in 
Section 8.1.5; 

� if Layer 2 acknowledgement is required: 

— encapsulate an ADDS Page message in a FemtoInterfaceMsg body as specified 
in Section 8.10.2.3.2 and include the FemtoInterfaceMsg body in the same SIP 
MESSAGE; 

— start the Short Message Air Delivery Timer (SADT); 

� send the SIP MESSAGE to the FAP as specified in Section 8.1.3.2. 

If Layer 2 acknowledgement was requested, the FCS shall: 

� upon receiving a SIP MESSAGE with the ADDS Page Ack Message Type in the 
FemtoInterfaceMsg body from the FAP, stop the SADT timer and verify the SIP 
MESSAGE is formatted as specified in Section 8.10.2.2.1; 

� if the received SIP MESSAGE is formatted as specified: 

— send a SIP 200 (OK) response as specified in [TS 24.229]; 

— send an smdpp RETURN RESULT with no SMS_CauseCode parameter (i.e., 
indicate successful delivery of the SMS message); 

� otherwise (if the SIP MESSAGE is not formatted as specified): 

— send a SIP 400 (Bad Request) response to the FAP as specified in [TS 24.229]; 

— send an smdpp RETURN RESULT containing the SMS_CauseCode “No 
acknowledgement”; 

otherwise (no Layer 2 acknowledgement was requested), the FCS shall send an smdpp RETURN 
RESULT with no SMS_CauseCode parameter (i.e., indicate successful delivery of the SMS 
message). 

Upon expiration of the SADT timer, the FCS shall send an smdpp RETURN RESULT containing 
the SMS_CauseCode “No acknowledgement”. 

8.10.2.3.1 Paging Request 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the Paging Request message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The Paging 
Request Information Elements are specified in [A.S0014]. 

8.10.2.3.2 ADDS Page 

The FCS shall construct a SIP MESSAGE request as specified in Section 8.1.2.2 and shall 
encapsulate the ADDS Page message in the FemtoInterfaceMsg body. 

The FemtoInterfaceMsg body shall be constructed as specified in Section 8.1.1.2. The ADDS Page 
Information Elements are specified in [A.S0014].  The Tag IE shall be included. 
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