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Abstract of the contribution: this document provides the call flow of Conditional Call Forwarding, using O-CSI.
Discussion:
In Slovenia meeting, a conclusion on implementation of Conditional Call Forwarding was made and added to subclause 7.3. It is recommended to document all the 3 solutions for conditional call forwarding in current TR 23.892, including Solution 1: Use default PSIs, Solution 2: Use MAP suppression-of-announcements and Solution 3: Use CAMEL O-CSI. 

So far only solution 2 has been recorded in the TR. This document is trying to add the call flow of solution 3 CAMEL O-CSI into the TR. To assist with identification of the options in the TR, the existing solution in the TR is “marked” as Solution 2 and this solution is “marked” as Solution 3. Note that Solution 1 is yet to be documented in the TR.
Proposal/Recommendation
Add the following information flow to TR 23.892.

*** begin change*** 
6.14.2
Communication Diversion Services
6.14.2.1
Communication Diversion services exclusively controlled in home IMS (CFU, CFNL, CFNRy, CFNRc)
With the ICCF providing the SIP UA behaviour on behalf of the  ICS UE, these services are provided in IMS.
Editor’s note: It is FFS how CFNR is provided in IMS.

6.14.2.1.1
Communication Forwarding Unconditional (CFU)
Incoming call will be redirected to the pre-configured target by TAS if the CFU service has been actived. This service is independent of the access network type used..

6.14.2.1.2
Communication Forwarding on Not Logged-in (CFNL)

Editor Note: CFNL will depend on the result of CS registration discussion, and it is regardless of the implement of ICS termination.
6.14.2.1.3
Communication Forwarding on Subscriber Not Reachable (CFNRc) [Solution 2]
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Figure 6.14.2.1.3-1: CFNRc Service
1
An incoming SIP INVITE is received at the S-CSCF of the B party.
2-4
The S-CSCF forwards the INVITE to the TAS and ICCF.
5-7
The ICCF generates an INVITE to the UE-B via CS domain.
8-9
An ISUP RELEASE with cause “unreachable” will be return from CS CN while the subscriber is unreachable. 
The cause will be #18(no user responding) when fail to paging UE-B or #20(subscriber absent) when MSC got SRI response with “subscriber absent” from HLR.

10-12
The RELEASE message will be convert to SIP response with unreachable indication by MGCF and forwards to TAS for execute CFNRc service logic.

NOTE1: The release cause return from CS-CN in step-9 will be #18(no user responding) when fail to paging UE-B or #20(subscriber absent) when MSC got SRI response with “subscriber absent” from HLR. According TS 29.163, MGCF will map to SIP 480 for ISUP REL with #18(no user responding)/#20(subscriber absent) and #19 (no answer from the user)/#21(call rejected).

In TISPAN WI03075 ETSI TS 183 004, TAS will execute CFNRc service if the response message is 408(Request timeout), 503(Service unavailable) or 500(Server internal error). 
So TAS can’t distinguish the really release cause from the response SIP message. There may be some possible mechanisms to resolve this problem: 1) ICCF checks the call session’s state and then convert SIP 480 to the correct SIP response. 2) TAS checks the call session’s state and then executes the correct service logic. 3) MGCF separate SIP response by CS release cause. Which mechanisms will be recommended for standardization is stage 3 work.
NOTE2: Option 2 needs special TAS treatment.

NOTE3: Option 3 requires MGCF upgrade to Rel-8.

6.14.2.1.4
Communication Forwarding on No Reply (CFNRy) [Solution 2]
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Figure 6.14.2.1.4-1: CFNRy Service
This call flow applies for both the I1-cs and the I1-ps approach.

1
An incoming SIP INVITE is received at the S-CSCF of the B party.

2-4
The S-CSCF forwards the INVITE to the TAS and ICCF.
5-8
The ICCF generates an INVITE to the UE-B via CS domain. If the message is to be routed to CS, the IMS entity (e.g. in case the ICCF sends the SRI message to get the MSRN towards the HLR) will insert the indication to the SRI message in order to suppress the announcement in the MSC if the call cannot be successfully established later.

9-14
The UE-B sends back an ALERTING indication.
15-17
When got an alerting from UE-B, TAS would start the non-reply timer, and forwards SIP 180 to next hop.
18
After ALERTING, UE-B has not any other requests or responses, so the non-reply timer in TAS would not be stopped until expired, and CFNRy service will be triggered.

19-23
The TAS executes CFNRy logic, sends an 181 SIP message to remote original caller party to indicate that call is forwarding, cancels the call establishing with UE-B, and redirects the call to pre-configured target like UE-C or voice mail.

NOTE 1: Within the MSC there should be no MT CAMEL trigger for "No Answer" and “Busy” configured.
NOTE 2: In case the timer expires and the MSC does not play an announcement, the MSC should at least release the call.
6.14.2.2
Communication Diversion services requiring participation of serving network (CFB) [Solution 2]
Some control of these services may be provided in IMS. Since standard session setup procedures are used to establish the ICS UE sessions, with the VMSC controlling session origination and session delivery from/to the ICS UEs, some specific functions may also required at the VMSC.
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Figure 6.14.2.2-1: CFB Service

This call flow applies for both the I1-cs and the I1-ps approach.

1
An incoming SIP INVITE is received at the S-CSCF of the B party.
2-4
The S-CSCF forwards the INVITE to the TAS and ICCF.
5-8
The ICCF generates an INVITE to the UE-B via CS domain. If the message is to be routed to CS, the IMS entity (e.g. in case the ICCF sends the SRI message to get the MSRN towards the HLR) will insert the indication to the SRI message to suppress the announcement in the MSC if the call cannot be successfully established later.

9-10
The UE-B disconnects the call and returns a cause: UDUB, then the MSC will release the incoming call with a cause “User Busy” in RELEASE message.
11
MGCF will convert the RELEASE message with failure cause “User Busy”(#17) to a 486(Busy Here) SIP message and forwards to next hop.

12-14
The 486 Busy Here SIP response will be returned to TAS finally, and the CFB logic would be executed by the TAS.

NOTE: In case the timer expires and the MSC does not play an announcement, the MSC should at least release the call.
6.14.2.x Conditional Call Forwarding solution using CAMEL O-CSI for CFB, CFNRc and CFNRy [Solution 3]
NOTE: UE-B is configured with active conditional call forwarding service and subscribes O-CSI CAMEL service.
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Figure 6.x.1 Conditional Call Forwarding using Conditional CF in CS and IMS; default CF configuration in the HLR

1. An incoming SIP INVITE is received at the S-CSCF of the B party. S-CSCF forwards it to TAS and ICCF.

2. The ICCF (acting as B2BUA) performs Access Domain Selection, and then fetches a number such as MSRN if a media connection is not already established to UE-B.
3. The ICCF sends an INVITE (tel URI=MSRN) to the S-CSCF and the S-CSCF forwards the INVITE to MGCF.
4. The MGCF sends an IAM to the VMSC
5. According to the UE-B subscription data in VMSC, VMSC triggers one conditional call forwarding and make a call to the default forwarded-to number.

6. The VMSC triggers the O_CSI camel service of UE-B

7. The VMSC sends the IDP message to the gsmSCF and the gsmSCF forwards the message to the ICCF. IDP carries the reason for redirection and the original called party number of B party.

8. The ICCF maps the reason for redirection to SIP error response, and sends the SIP error response to TAS via the S-CSCF as the response to the request received in step 1. The mapping between the reasons for redirection and SIP error responses is shown as below:    
	Reason for Conditional CF
	SIP error response

	User Busy 
	486

	No reply


	408

	Mobile subscriber not reachable
	503




9. The TAS executes the conditional CF service according to the SIP error.

10. The ICCF sends the camel Cancel message to the gsmSCF and the gsmSCF forwards it to the VMSC

11. The VMSC sends the ISUP release message to the MGCF

12. The MGCF sends the SIP error message to ICCF via the S-CSCF as the response to the request received in step 3.

NOTE:  Step 8 and Step 10 can be parallel.
*** end new text***
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