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1. Discussion

1.1 System level impacts

Solution 1 uses SRVCC mechanism to setup CSFB circuit switch call at the target CS Domain.

System level impact with this feature are copied from TR 23.750 below:
	6.1.4
Impacts on existing nodes and functionality
UE impacts

-  The normal handover behaviour for SRVCC defined in procedures of TS 23.272 [3] and TS 23.216 [5] referenced in clauses 5.1.1.1 and 5.1.1.2 of this solution can be followed without modification to introduce SRVCC based eCSFB. No new UE behaviour is expected for these procedures as a result of this solution.

-
For the handover failure behaviour it is preferred that the UE stays in target RAT after following the procedures defined in this solution. Although not explicitly defined in specifications, it is most likely that current implementations would remain in the target RAT after handover failure detection, since the UE still has a CS call waiting to be established.

-
The SRVCC related UE requirement with IMS voice session as a precondition for SRVCC defined in corresponding procedures of TS 23.216 [5], TS 23.237 and TS 23.292 is impacted.

-
No impacts to EMM/MM and AS layer UE behaviour are expected for this solution.

-
The Call Control entity UE behaviour required for this solution is not specified in the related stage-2 and stage-3 specifications.

-
The UE indicates support of SRVCC based eCSFB to MME in the Attach Request/TAU Request message.
-
When receiving 500, as defined in TS 24.229 clause L.5 the UE can attempt the voice call via the CS domain, e.g. by initiating a service request for CS fallback depending on the local conditions.

eNodeB impacts

· Regarding QCI=1 bearer setup, eNodeB takes into account not only whether it can meet the bandwidth for QCI=1 bearer per cell but also whether or not UE is in poor LTE coverage. For UE located in weak LTE coverage points, eNodeB rejects QCI=1 bearer request.

· eNodeB receive SRVCC based eCSFB operation possible indicator from the MME in S1-AP Initial Context Setup Request or UE Context Modification Request.

· eNodeB check SRVCC based eCSFB operation possible indicator from MME and eNodeB Check FGI reported by UE whether it supports SRVCC or not and, if the UE supports SRVCC, the eNodeB initiate SRVCC handover procedure.

MME impacts

-
The MME decides whether to trigger SRVCC based eCSFB based on UE indication of support of SRVCC based CSFB or using implementation specific means (e.g. based on Type Allocation Code (TAC) of IMEI) if the UE does not send the indication.

-
MME sends S1-AP Initial Context Setup Request or UE Context Modification Request to eNB with SRVCC based eCSFB operation possible Indicator in case the service type indicator in SGsAP-PAGING-REQUEST message from MSC indentifies a voice service.

-
In case the service type indicator in SGsAP-PAGING-REQUEST message from MSC identifies a LCS or USSD service, MME sends S1-AP Initial Context Setup Request or UE Context Modification Request to eNB without SRVCC based eCSFB operation possible Indicator .

-
MME sends a SRVCC PS to CS Request message to the SRVCC MSC, indicating that SRVCC is due to CSFB.

-
MME skips QCI=1 bearer deletion, as there is no QCI=1 bearer for the SRVCC based eCSFB.

MSC impacts

-
MSC receives a SRVCC PS to CS Request message from MME, indicating that SRVCC is due to CSFB.

-
MSC skips the Session Transfer procedure with IMS, as there is no IMS voice session for SRVCC based eCSFB.

-
MSC skips authentication procedure and CS RAB assignment procedure because these have been done during SRVCC preparation procedure.

-
MSC sends Setup (TI=1, TI Flag=0) instead of Setup (TI=0, TI Flag=0) for MT SRVCC based eCSFB call.

-
MSC sends Disconnect (TI=0, TI Flag=0) message to the UE to release the dummy call instance created by the UE during SRVCC and receive either Release Complete message if there is no valid Transaction ID or Release message if there is valid Transaction ID.

-
For mobile originating USSD or LCS procedure, MSC verify the service type is USSD or LCS service per the service type in CM Service Request message:

-
For UMTS, MSC first release TS 11 bearer and then proceed with USSD or LCS procedure.

-
For GSM, MSC cannot release CS bearer until USSD or LCS procedure is finished.
P-CSCF impacts

-
For Mobile Terminated procedure, upon receipt of an indication that QoS or bearer resources are no longer available for a media negotiated in a multimedia session currently being established (e.g. an Rx interface message from PCRF) and if no SIP message removing the media for which resources are no longer available is received within an operator defined time after the reception of the indication, the P-CSCF returns a response e.g. 4xx to the IMS indicating the error condition and the SCC AS reattempts the terminating call establishment directly towards the same UE over CS domain if possible.


Observation #1: It is clear that every part of the system are impacted in one way or another in order to solve an interim issue that will eventually go away as radio coverage gets better.
1.2 Related but different topic

GSMA has requested SA2/CT1 on whether “Re-Attempting a Voice Call on CS Access based on SIP Response” has been studied or standardized. The answer is clearly “NO” from SA2 side. As this request is also related to CS domain selection from LTE/IMS, the user of eCSFB/SRVCC solution seems to have overlap functionality being requested by Re-Attempt based on SIP response. Therefore, how they can be worked together needs FFS.

Observation #2: GSMA expected more information on UE redials based on SIP Response. UE falls back to CS domain based on SIP response code or SRVCC HO command is another feature interaction that needs to be taken into account when developing a workable solution. 

2. Proposal
Since UE is impacted for the solution using CSFB/SRVCC or even for UE triggered CSFB based on SIP response code if a standardized behaviour is needed, it is proposed to focus this study with a UE centric solution which does not impact EPC/eNB/MSC (i.e, focus on UE and IMS) and not to peruse solution 1 any further.

** changes to TR 23.750 **

** begin change **
7
Overall Evaluation
Editor’s Note: This clause will provide evaluation of different solutions.
For Key Issue #1: the problem due to radio coverage is good enough for PS data but not for PS voice can be seen as a interim and intermittent issues but will generally go away as radio network planning will get better and better, etc. It is recommended not to add system level complexity for a feature that may not be deeming widely applicable.  For this reason, solution 1 is not recommended. For further study, it is suggested to focus on a solution space that narrows the impact to UE and IMS level w.r.t voice domain selection.

** end of change **
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