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Abstract of the contribution: Update and analyse the SRVCC based eCSFB solution for rel13 work and point out its impacts on the existing network side nodes and functionality.  
1
Introduction

This P-CR updates solution 1 and also gives the impacts on existing nodes and functionality for SRVCC based eCSFB enhancement.
2
Proposal

It is proposed to add the following analysis to the eCSFB TR 23.772:
***************** First of changes **********************
5.1.1
Solution Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 
During the CSFB procedure, eNB can decide whether or not to initiate SRVCC procedure based on its knowledge of UE’s SRVCC capability indication in FGI[7]. If UE indicates it’s capable of SRVCC in FGI, even there is no QCI=1 bearer in eNB, the eNB will still initiate SRVCC procedure when receiving the S1-AP message with CSFB indicator from MME. 

The eCSFB procedures of applying SRVCC feature are illustrated in following subclauses. For simplicity, only the procedures without PS HO are depicted, same changes are applied to the procedures with PS HO.

MME will only trigger the SRVCC procedure for the UE supporting SRVCC based eCSFB.
The Rel-13 UE indicates support of SRVCC based eCSFB to MME in the Attach Request/TAU Request message.
MME is to be configured to verify IMEI (SV) whether identifies a pre Rel-13 UE that supports the SRVCC based eCSFB.
5.1.1.1 Procedure for Mobile Terminating Call
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Figure 5.1.3.1.1.1-1: Mobile Terminated call flows
1a.MSC/VLR receives a trigger for a NW-Initiated CS procedure.


If the UE is in connected mode, the MME sends a CS Paging Notification to UE. If the UE is in idle mode, the MME sends a Paging message to each eNodeB and the eNodeB forwards the paging message to the UE. 

1b.UE sends an Extended Service Request message to the MME for mobile terminating CS Fallback. The Extended Service Request message is encapsulated in RRC and S1-AP messages.

1c. If Rel-13 UE indicates support of SRVCC based eCSFB to MME or MME is to be configured to verify IMEI (SV) whether identifies a pre Rel-13 UE that supports the SRVCC based eCSFB, MME sends an S1-AP Initial Context Setup Request or UE Context Modification Request to eNodeB that includes the UE Radio Capabilities and a CS Fallback Indicator and SRVCC based eCSFB operation possible indicator in case the service type indicator in SGsAP-PAGING-REQUEST message from MSC indentifies a voice service. The eNodeB establishes DRBs and replies with Initial Context Setup Response or UE Context Modification Response.

In case the service type indicator in SGsAP-PAGING-REQUEST message indicates a LCS or USSD service, MME send S1-AP Initial Context Setup Request or UE Context Modification Request to eNB without SRVCC based eCSFB operation possible Indicator.
2a.The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS to CS handover will be performed.

2b.Based on UE measurement reports and CS Fallback Indicator in step 1c and UE’s SRVCC capability, the source E‑UTRAN decides to trigger an SRVCC handover to UTRAN/GERAN by sending Handover Required to MME. 
2c.The MME sends a SRVCC PS to CS Request to the SRVCC MSC, indicating that SRVCC is due to CSFB. The MME does not need to delete a QCI=1 bearer as there is no QCI=1 bearer for the CSFB triggered SRVCC.
2d. As the SRVCC is due to CSFB the SRVCC MSC does not initiate the Session Transfer procedure with IMS and only triggers a normal CS Handover preparation.  
If the SRVCC MSC is not the target MSC, then it interworks the PS-CS handover request with a CS inter‑MSC handover request by sending a Prepare Handover Request message to the target MSC.
2e. MSC Server sends a SRVCC PS to CS Response (Target to Source Transparent Container) message to the source MME.

2f.Source MME sends a Handover Command (Target to Source Transparent Container) message to the source E-UTRAN and then to the UE. The message includes information about the voice component only.

2g-2h.UE sends Relocation/Handover Complete message from the RNS/BSS and then to the SRVCC MSC.

3. UE sends Paging response to MSC.
4. The MSC skips the authentication procedure as UE and MME generate the CS security context during the SRVCC procedure respectively.
5. After receiving Relocation/Handover Complete message from the RNS/BSS in step 2h, the applicable CS call procedures continues. 

In details, UE generates a call instance for SRVCC with TI=0 as in terminated call instance during SRVCC HO procedure i.e. the call instance is with TI=0 and TI Flag=1.  

Therefore, in order to avoid collision in UE side, the MSC sends Setup (TI=1, TI Flag=0) instead of Setup (TI=0, TI Flag=0).


6. UE sends Call Confirmed. 

7. As the CS RAB is already pre-allocated during SRVCC Handover preparation procedure, the MSC skip the CS RAB assignment procedure.
8. UE sends Altering to MSC.
9. MSC sends Disconnect (TI=0, TI Flag=0) to release the dummy call instance created during SRVCC and receive either Release Complete message if there is no valid Transaction ID or Release message if there is valid Transaction ID.
>>>Next Change<<<
5.1.1.2 Procedure for Mobile Originating Call

The call flows for MO CSFB supported by SRVCC is the same with the one for the MT CSFB, except that the call flows for MO CSFB starts with step 1b rather than step 1.
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1a.UE sends an Extended Service Request message to the MME for mobile originating CS Fallback. 
1b. If Rel-13 UE indicates support of SRVCC based eCSFB to MME or MME is to be configured to verify IMEI (SV) whether identifies a pre Rel-13 UE that supports the SRVCC based eCSFB, MME sends an S1-AP Initial Context Setup Request or UE Context Modification Request to eNodeB that includes the UE Radio Capabilities and a CS Fallback Indicator and SRVCC based eCSFB operation possible indicator. The eNodeB establishes DRBs and replies with Initial Context Setup Response or UE Context Modification Response. 
2a.The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS to CS handover will be performed.

2b.Based on UE measurement reports and CS Fallback Indicator in step 1c and UE’s SRVCC capability, the source E‑UTRAN decides to trigger an SRVCC handover to UTRAN/GERAN by sending Handover Required to MME. 
2c.The MME sends a SRVCC PS to CS Request to the SRVCC MSC, indicating that SRVCC is due to CSFB. The MME does not need to delete a QCI=1 bearer as there is no QCI=1 bearer for the CSFB triggered SRVCC.
2d. As the SRVCC is due to CSFB the SRVCC MSC does not initiate the Session Transfer procedure with IMS and only triggers a normal CS Handover preparation.  
If the SRVCC MSC is not the target MSC, then it interworks the PS-CS handover request with a CS inter‑MSC handover request by sending a Prepare Handover Request message to the target MSC.
2e. MSC Server sends a SRVCC PS to CS Response (Target to Source Transparent Container) message to the source MME.

2f.Source MME sends a Handover Command (Target to Source Transparent Container) message to the source E-UTRAN and then to the UE. The message includes information about the voice component only. The Handover from EUTRAN Command may include an indication the handover was triggered due to CSFB, as defined in TS 23.272.
For the handover failure behavior it is preferred that the UE stays in target RAT after following the procedures defined in this solution. This is though a common issue with MO/MT LCS while the UE is in active VoIP call. 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.

2g-2h.UE sends Relocation/Handover Complete message from the RNS/BSS and then to the SRVCC MSC.
3. UE sends CM Service Request. 
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.
Editor’s Note: As the flow assumes the UE initiates the first call instance upon reception of HO CMD in step 2f, it is FFS whether the UE can send the CM service request and the CS SETUP for a new call without putting the first call on hold at first.
4. Similarly, the MSC skips the authentication procedure as UE and MME generate the CS security context during the SRVCC procedure respectively.
5. The UE receives CM Service Accept and the UE proceeds with CS call procedures. 

6. The UE proceeds with CS call procedures by sending Setup (TI=0, TI Flag=0) 

UE generates a call instance for SRVCC with TI=0 as in terminated call instance during SRVCC HO procedure i.e. the call instance is with TI=0 and TI Flag=1. Therefore, there is no issue that UE sends Setup (TI=0, TI Flag=0).

7. MSC sends Call proceeding. 

8. As the CS RAB is already pre-allocated during SRVCC Handover preparation procedure, the MSC skip the CS RAB assignment procedure.
9. MSC sends Altering to UE.
10. MSC sends Disconnect (TI=0, TI Flag=0) to release the dummy call instance created during SRVCC and receive either Release Complete message if there is no valid Transaction ID or Release message if there is valid Transaction ID.
>>>Next Change<<<
5.1.2
Impacts on existing nodes and functionality

Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).
UE impacts:

· The normal handover behavior for SRVCC defined in procedures of TS 23.272 and TS 23.216 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 behavior is expected for these procedures as a result of this solution.
· For the handover failure behavior it is preferred that the UE stays in target RAT after following the procedures defined in this solution. This is though a common issue with MO/MT LCS while the UE is in active VoIP call. 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, 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 behavior required for this solution is not specified in the related stage-2 and stage-3 specifications. 

-
The Rel-13 UE indicates support of SRVCC based eCSFB to MME in the Attach Request/TAU Request message. 
eNodeB impacts
· 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, even there is no QCI=1 bearer.
MME impacts
· If Rel-13 UE indicates support of SRVCC based eCSFB to MME or MME is to be configured to verify IMEI (SV) whether identifies a pre Rel-13 UE that supports the SRVCC based eCSFB, 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.
Editor’s Note: It is FFS how MSC handles the scenario if UE put the first call on hold for Mobile originating as the flow assumes the UE initiates the first call instance upon reception of HO CMD.
**************** End of changes **********************
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