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1. Introduction
This contribution analyzes interaction between some GSM supplementary services execution with IMS anchoring and lists any interaction, if found. It also analyzes the dependencies if a services is to be executed in IMS domain instead. This paper made the assumption that for terminating scenario, the call from PSTN is directed toward the IMS domain without traversing via GMSC. 

From TS 22.101, it has indicated that for VCC and SS,  “It is not required to synchronise the supplementary service settings of the CS domain with the related service settings of the IMS (e.g. different forwarding numbers may apply over CS and over IMS).”, thus, synchronization of service setting is out of scope of this TS.
It should also be noted that the service settings provision within the IMS (between UE and AS) is not defined yet (subjected to the WID: Multimedia Telephony Service for IMS???). As such, it does not seem possible to define synchronization of service setting between the services offered by the IMS vs. by the CS domain until the service settings within the IMS is clarified. 
This paper does not imply that service must be executed in CS or IMS domain. The objective is to list the interaction. It should be an operator’s decision, based on the existing network capabilities, to decide which domain is feasible to implement subscriber’s services.

The following analyzes some terminating services

Call Forwarding Busy (applies also to Call Forwarding due to NotReachable and to NoAnswer) TS 23.082:
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1. terminating call is sent to IMS for anchoring

2. IMS routes the call to CS domain for termination

3. GMSC gets the MSRN from HSS

4. GMSC sets up the call toward VMSC to reach the user

5. VMSC detects the busy condition and forward the call using the forward-to number received from the HSS during MAP location update procedure. Notification regarding call forwarding may be sent to calling and forwarding subscriber.

Summary: No impact is expected in the IMS domain for normal CFB execution in GSM network. To offer similar call forwarding services within the IMS domain, the network must be able to receive the correct release indication (i.e., release due to Busy, NotReachable, or NoAnswer).

Call Forwarding Unconditional TS 23.082:
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1. terminating call is sent to IMS for anchoring

2. IMS routes the call to CS domain for termination

Note: if the IMS domain has already carried out a CFU like service then step 2 above would not be shown since the call would not be extended to CS domain to reach the user

3. GMSC gets the forward-to number from HSS since CFU is active

4. GMSC sets up the call using the forward-to number. Notification regarding call forwarding may be sent to calling party.

. Summary: No impact is expected if the CFU is executed in GSM network. No impact is expected if similar service is offered by the IMS domain,
Incoming Call Barring (BIC-Roam, BAIC) TS 23.088:
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1. terminating call is sent to IMS for anchoring

2. IMS routes the call to CS domain for termination

Note: if the IMS domain has already carried out an Incoming Call Barring like service then step 2 above would not be shown since the call would not be extended to CS domain. 

3. GMSC gets the Barring of incoming call active from HSS. Call is not extended to the user.

.Summary: No impact is expected if Incoming Call Barring is executed in GSM network. No impact is expected if similar service is offered by the IMS domain,

Call Deflection TS 23.072:
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1. terminating call is sent to IMS for anchoring

2. IMS routes the call to CS domain for termination

3. GMSC gets the MSRN from HSS

4. GMSC sets up the call toward VMSC to reach the user

5. VMSC extends the call to UE

6. UE invokes the Call Deflection feature

7. VMSC divert the call to deflect-to number received from the HSS during MAP location update procedure.

Summary: No impact is expected in the IMS domain for normal call deflection execution in GSM network. It is not clear how IMS service can offer similar service as there is no mechanism to indicate “CD request” to the IMS via the CS domain.

Calling Line Identity Presentation (CLIP) TS 23.081:
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1. Terminating call is sent to IMS for anchoring. Calling line presentation related parameters are included as part of the ISUP signaling.

2. IMS routes the call to CS domain for termination. ISUP-SIP mapping is made properly such that the calling line presentation related parameters are sent toward the CS domain
3-5 As per 3GPP TS 23.081 for CLIP.

Summary: For CLIP to work on the GSM network, the IMS domain needs to ensure the ISUP-SIP mapping is done properly.

Connected line identification restriction (COLR) TS 23.081:
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1-5. Terminating call is anchored in the IMS prior to delivery to the CS domain 
6. VCC UE answers the call 
7. VMSC set the COLR parameter (e.g., Presentation Indication to “restricted” as per 3GPP TS 23.081 for COLR.
8-9. IMS maps the ISUP-SIP properly such that the COLR related parameters are sent back to the remote leg.

Note: COLR can also be executed within IMS domain. I.e., the IMS domain set the COLR parameter for step 9.

Summary: For COLR to work, the IMS domain needs to ensure the ISUP-SIP mapping is done properly. No impact is expected if similar service is offered by the IMS domain,
The following analysis some originating services

Calling Line Identity Restriction (CLIR) TS 23.081:
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1. MO call setup with CLIR (temporary mode) on to the VMSC

2. VMSC checks CLIR subscription and indicate Line ID restricted in ISUP IAM. CAMEL interaction for IMS anchoring.

3. IMS domain receives the IAM with Line ID restricted. 

Note: for CLIR (permanent mode), the IMS domain can also set the line ID restricted parameter for step 4. Doing so would not allow the UE to toggle CLIR on/off (i.e., temporary mode).

4. IMS domain, when setting up the Remote leg, maps the ISUP-SIP properly such that Line ID restricted parameter is sent toward the remote leg.

Summary: CLIR (temporary mode) allows the user to disable CLIR on a per-call basis. For this mode to work properly, IMS domain needs to ensure the ISUP-SIP mapping is done properly. For permanent mode (i.e., line ID is always restricted), no impact is expected if similar service is offered by the IMS domain 
Connected line identification presentation (COLP) TS 23.081:
This service is provided by the VMSC and is based on the ISUP ANSWER message. Since signaling is anchored via IMS, IMS domain needs to ensure the ISUP-SIP mapping is done properly.
Outgoing Call Barring (BAoC) TS 23.088:
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1. An outgoing call is made by the UE
2. Outgoing call barring supplementary service is checked and executed in the VMSC. Call is rejected by the VMSC. CAMEL trigger for IMS anchoring is not invoked.

Note: This will impact domain transfer as the transferring-in leg will be blocked by the vMSC. For outgoing call barring checking in IMS make IMS anchoring mandatory.
Summary: if the subscriber has an active all outgoing call barring (BAoC) service within the CS domain, the IMS anchoring for GSM originating call will fail. The vMSC will also prevent Domain Transfer from IMS to CS as the establishment of transferring-in leg will be blocked.

Outgoing Call Barring (BoIC, BoICexHC) TS 23.088:
This service is checked in the VMSC after gsmSCF visit (ref: CAMEL TS 23.078 PIC Routing & Alerting). It should be noted that if the subscriber has an active International outgoing call barring (BoIC) service within the CS domain, the IMS anchoring may fail if the IMRN given by the gsmSCF is considered to be an international number by the VMSC. Similarly for Domain Transfer from IMS to CS, the vMSC may prevent the establishment of transferring-in leg if the VFN gsmSCF is considered to be an international number by the VMSC.
2. Proposal
Capture the summary in the TS 23.206.

<< 1st Change >>
6.5
Interaction with Supplementary services

6.5.1 General

6.5.2
Line Identification

9.5.2.1
Calling Line Identity Presentation (CLIP)

No impact for GSM Calling Line Identity Presentation (CLIP) services execution in CS domain. IMS domain needs to ensure the correct mapping of ISUP-SIP for CLIP service.
9.5.2.2
Calling Line Identification Restriction (CLIR)

No impact for GSM Connected Line Identification Restriction services (permanent mode) execution in CS domain. For GSM CLIR (temporary mode) service execution in CS domain, IMS domain to ensure the correct mapping of ISUP-SIP for CLIR service 
9.5.2.3
Connected Line Identification Presentation (COLP)
No impact for GSM Connected Line Identification Presentation services execution in CS domain. IMS domain needs to ensure the correct mapping of ISUP-SIP for COLP service.
9.5.2.4
Connected Line Identification Restriction (COLR)
For GSM Connected Line Identification Restriction (COLR) service execution in CS domain, IMS domain needs to ensure the correct mapping of ISUP-SIP for COLR service. 
9.5.3
All Call Forwardings 

No impact for GSM call forwarding services execution in CS domain. No impact if call forwarding unconditional execution is in IMS domain.
Execution of call forwarding Busy, NotReachable, or NoAnswer in the IMS domain is depended on the release indication received from the signaling and terminating network. 
9.5.4 Call Deflection

No impact for GSM Call Deflection services execution in CS domain. There is no signaling mechanism to indicate call deflection to IMS for service execution in IMS domain.
9.5.5 Call Barring

No impact for GSM incoming call barring (BIC-Roam, BAIC) services execution in CS domain. No impact if incoming call barring execution is in IMS domain.
For GSM all outgoing call barring (BAoC) service execution in CS domain, the IMS anchoring for GSM originating call will fail. For Domain Transfer from IMS to CS, VMSC will also prevent the establishment of transferring-in leg. Outgoing call barring can be executed in IMS domain if all every call is anchored to the IMS domain.
For GSM International outgoing call barring (BoIC) service execution in CS domain, the IMS anchoring may fail if the IMRN given by the gsmSCF is considered to be an international number by the VMSC. Similarly for Domain Transfer from IMS to CS, the VMSC may prevent the establishment of transferring-in leg if the VFN is considered to be an international number by the VMSC. International outgoing call barring can be executed in IMS domain if all every call is anchored to the IMS domain.

<< End of Change >>
3. Conclusion

Agree and text inclusion to TS 23.206.
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