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Abstract of the contribution: this paper discusses the emergency handling aspect for rSRVCC
1. Introduction

The solution for rSRVCC does not have details on how emergency call is handled. Specially, the relationship between EATF that is defined in TS 23.167 for R9’s SRVCC emergency and ATCF in TS 23.237 for R11’s rSRVCC needs to be defined for the following use cases:

1. UE started the CS emergency call in 2/3G CS domain. How to perform rSRVCC to LTE/HSPA and how to ensure the bearer in LTE/HSPA is using emergency bearer, and how this session can be handed back to CS?

2. UE started the IMS emergency session in LTE/HSPA. As per R9/R10 procedures for IMS emergency, EATF is providing the anchoring and ATCF is out of the loop. Emergency session is SRVCCed to 2/3G CS. How can this call be handed back to LTE/HSPA PS?

3. UICCless handling aspect.

2. Discussion

One of the approaches that can be taken is to integrate the ATCF and EATF together for emergency SRVCC as follow:
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Figure A- Baseline IMS Emergency architecture with SRVCC in both directions. 

This proposal allows the full reuse of the rSRVCC procedure at the UE level with some enhancements at the IMS and bearer network level. The main draw back is that the ATCF will also need to implement EATF functionality which seems to be reasonable as they both provide access transfer type of capabilities.

Scenario 1: Emergency call establishment in CS Domain. 
The following figure-B shows the steps involved for emergency call setup at the CS domain that is capable for rSRVCC.
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Figure B: Emergency call started in CS domain with rSRVCC readiness (IMS level).

The key steps in Figure B are:
Pre-condition: the UE and CS network have met the same pre-conditions as required for normal rSRVCC. I.e., UE Gm IMS registration is done via ATCF and the MSC also performed the I2 ICS registration and have received ATCF URI. 

Step 2. ATCF detects the invite is coming from MSC Server with R-URI pointing to emergency. It then invokes the EATF function for routing the call toward E-CSCF via I4 as defined in TS 23.167. ATCF performs the rSRVCC procedure as defined in TS 23.237.

The following figure-C shows the high level steps involved for bearer level during emergency rSRVCC.
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Figure C: Session transfer at the bearer level for CS to PS emergency SRVCC.
The key steps in Figure C are:

Step 3-4. MSS indicates to target MME/SGSN that this is for emergency rSRVCC so that the priority for reserving the target E-UTRAN/HSPA can be elevated. Emergency APN may not be activated if this is not a hand back scenario so MME also needs to upgrade the existing IMS APN to have the proper priority level for emergency.

Scenario 2: Emergency call establishment in IMS. 

The following figure-D shows the steps involved for emergency session setup at the IP-CAN that is capable for rSRVCC (baseline copied from TS 23.237, section 6c.1 for SRVCC).
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Figure D: UE initiating an emergency session in IMS

The procedure on SRVCC from LTE/HSPA to 2/3G CS does not change here because the EATF is used as defined. The key step for rSRVCC is that the emergency INVITE in step 2 will first go to EATF/ATCF that was selected during IMS emergency registration. The procedure then continues from step 4 onward using the existing procedure.
Scenario 3: UICC-less handling
In R9, UICCless IMS emergency session can have SRVCC from LTE to 2/3G CS. rSRVCC requires UE to have normal IMS registration via ATCF as pre-condition. Because this can’t be done with UICCless UE, the UICCless emergency call is not capable to do rSRVCC unless we add further complexity into the system. Therefore, it is proposed to have the same restriction for emergency rSRVCC as for normal rSRVCC call.

3. Proposal

To adopt the above techncial solution to 3GPP TS 23.216 and TS 23.237.
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