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Abstract of the contribution: This paper is to update solution Evaluation and also try to resolve open issue about how eNB know the UE is combined.
1. Discussion
1) Regarding solution Evaluation
According to S2-160219 LS on Re-Attempting a Voice Call on CS Access based on SIP Response
1. Similar to soltuion1, some proprietary implementations of re-attempting a voice call on CS access when the UE receives a final non-200 response to an originating SIP INVITE request has been deployed in live network. 

2. Some terminals and networks already supported this feature and NG RILTE does see an advantage in aligning networks and UEs, based on 3GPP specifications.  
Abstract from 36.143

The discussion in NG RILTE revealed that some proprietary implementations of re-attempting a voice call on CS access are deployed already but NG RILTE does see an advantage in aligning networks and UEs, based on 3GPP specifications.
2) Regarding how eNB know the UE is combined attached:
Based on operator policy (seemly for most operators), UE with VoLTE subscription is required to perform combined attached in parallel to IMS registration, therefore eNB can assume that UE is combined attached.  
However, for some operators, UE with VoLTE subscription may not be required to perform combined attached, then figure out that UE is combined attached based on Registered LAI, which is provided by the MME via the S1-AP INITIAL CONTEXT SETUP REQUEST message.
Abstract from 36.143

9.1.4
Context Management Messages

9.1.4.1
INITIAL CONTEXT SETUP REQUEST

This message is sent by the MME to request the setup of a UE context.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	M
	
	9.2.1.20
	
	YES
	reject

	E-RAB to Be Setup List
	
	1
	
	
	YES
	reject

	>E-RAB to Be Setup Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>E-RAB Level QoS Parameters
	M
	
	9.2.1.15
	Includes necessary QoS parameters.
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	
	-
	

	>>NAS-PDU
	O
	
	9.2.3.5
	
	-
	

	>>Correlation ID
	O
	
	9.2.1.80
	
	YES
	ignore

	UE Security Capabilities
	M
	
	9.2.1.40
	
	YES
	reject

	Security Key
	M
	
	9.2.1.41
	The KeNB is provided after the key-generation in the MME, see TS 33.401 [15].
	YES
	reject

	Trace Activation
	O
	
	9.2.1.4
	
	YES
	ignore

	Handover Restriction List
	O
	
	9.2.1.22


	
	YES
	ignore

	UE Radio Capability
	O
	
	9.2.1.27
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	YES
	ignore

	CS Fallback Indicator
	O
	
	9.2.3.21
	
	YES
	reject

	SRVCC Operation Possible
	O
	
	9.2.1.58
	
	YES
	ignore

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore

	Registered LAI
	O
	
	9.2.3.1
	
	YES
	ignore

	GUMMEI
	O
	
	9.2.3.9
	This IE indicates the  MME serving the UE.
	YES
	ignore

	MME UE S1AP ID 2
	O
	
	9.2.3.3
	This IE indicates the MME UE S1AP ID assigned by the MME.
	YES
	ignore

	Management Based MDT Allowed
	O
	
	9.2.1.83
	
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.2.1.89
	
	YES
	ignore


2. Proposal
It is proposed to update Editor’s Note for how eNB know the UE is combined attached and update solution Evaluation.
*** Begin of the change***
6.1.2   Mobile Originating call flows
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Figure 6.1.2-1: Mobile originating call flows

1-2. Normal VoLTE call setup procedure for Mobile originating is performed.

3-5. QCI=1 voice bearer is to be established and 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 e.g. based on LTE signaling strength and/or SINR.
a) For UE located in good LTE coverage points, eNodeB accepts QCI=1 bearer request and then proceed with VoLTE procedure, which is not depicted in the Figure 6.1.2-1;
b) For UE located in weak LTE coverage points, eNodeB rejects QCI=1 bearer request, sends Create Bearer Setup Response message to the MME with bearer setup failure indicator with cause value of Radio resources not available as specified in TS 36.413.

Based on operator policy, UE with VoLTE subscription is required to perform combined attached and therefore eNB can assume that UE is combined attached.
However, if UE with VoLTE subscription is required to perform combined attached, eNB can figure out that UE is combined attached based on Registered LAI, which is provided by the MME via the S1-AP INITIAL CONTEXT SETUP REQUEST message.

6.  As defined in TS 24.229, Clause 5.2.8.1.1,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 shall cancel that dialog by responding to the original INVITE request with a 500 (Server Internal Error) response and also sends a Cancel message to notify the remote party the dialog has been cancelled.
NOTE: Depend on operator policy, the P-CSCF may send 503 or other response message instead.

7. As defined in TS 24.229, Clause L.5, after receiving the 500 response message, the UE can attempt CSFB call by sending Extended Service Request message.

8. 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. 

a) If the MME decides not to trigger SRVCC based eCSFB, normal CSFB procedure is preformed as specified in TS 23.272 which is not depicted in the above Figure 6.1.2-1.

b) If the MME decides to trigger 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. 

For VoLTE subscriber located in LTE weak coverage, MME can determines whether or not the Extended Service Request is for voice based on whether there is QCI=1 bearer request and consequently decides whether or not to indicate SRVCC based eCSFB operation possible indicator to eNB.
9a. 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.
9b. 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.
NOTE: In case the UE does not support IMS voice and therefore is not configured to set the SRVCC capability in AS layer (FGI #27 for SRVCC from E-UTRAN to UTRAN), the solution cannot be applied and regular CSFB is used instead.

9c. 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.

9d. 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.

9e. MSC Server sends a SRVCC PS to CS Response (Target to Source Transparent Container) message to the source MME.

9f. 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 [3].

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.
9g-9h.UE sends Relocation/Handover Complete message from the RNS/BSS and then to the SRVCC MSC.

10. 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.

11. The MSC skips the authentication procedure as UE and MME generate the CS security context during the SRVCC procedure respectively.

12. The UE receives CM Service Accept and the UE proceeds with CS call procedures.

13. 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).

14. MSC sends Call proceeding.

15. As the CS RAB is already pre-allocated during SRVCC Handover preparation procedure, the MSC skip the CS RAB assignment procedure.

16. MSC sends Altering to UE.

17. 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***
6.1.5
Solution Evaluation


The advantages of this alternative are:

a) Some proprietary implementations of re-attempting a voice call on CS access when the UE receives a final non-200 response to an originating SIP INVITE request has been deployed in live network.
b) VoLTE call in weak LTE coverage can be quickly moved to 2/3G CS upcon receiving non-200 response, which can reduce the risk of VoLTE call drop due to weak LTE coverage.
c) If SRVCC based eCSFB is triggered, this solution can provide decent call setup time and user experience can be guaranteed.
*** End of the change***
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