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Abstract of the contribution: Emergency Call back from PSAP to the UE
1. Discussion

There is an open issue on call back in 3GPP 23.870, as stated in the following editor’s note:
“Editor’s note: How the PSAP obtains the call back number is FFS, in particular if the MSC server has not registered in IMS.”
The main problem for call back is that the PSAP needs to know the number to place the call back to. In case of a CS based PSAP, this must be an E.164 number. In addition, a call back can only take place when you have an authenticated emergency call. The assumption for the discussion is that the subscriber has been registered in IMS prior to SRVCC execution. When the UE initiates the emergency call over PS, one of the IMS identities will be used when establishing the call. The identity used will also be the calling party number the PSAP receives (and that it may use for call back), hence must be a E.164 number. 

The problem comes in when a session transfer is performed. If the MSC server would register the UE (either prior, during, or directly after the emergency call), the UE (and MSC Server) would be reachable from IMS with the same identities used for the PS access when establishing the IMS emergency call. 

If the MSC Server does not register, the only way to route to the UE/user will be to use the MSISDN. Hence, the SCC AS (in the home network) need to know the registration state of the UE in CS, i.e., the MSC Server has to perform a location update for the user, and needs to be able to route calls to the UE camping on a CS access. The routing has to be based on the MSISDN for this particular UE. It should be noted that for this scenario, call back to the particular UE initiating the call may not be feasible if more UEs are registered under the same subscription. The T-ADS will be performed, which either may send it to the UE based on the MSISDN, or may send it towards other UEs based on the available policies as described in TS 23.237 / TS 23.216. 
It can be debated, which of these two alternatives is most reliable. It could be noted that the registration approach will ensure that the GRUU can be used for call back if necessary (such as a call back from an IP based PSAP). It is however not clear that such approach would work in case where no registration is performed as the GRUU (or Instance ID) is not known. 
Two possible solutions: 

-
Perform registration from the MSC Server enhanced for SRVCC after session transfer, or even while the emergency call is still ongoing. The MSC Server enhanced for SRVCC indicates in this registration that this contact is preferred (e.g. via q-value). The SCC AS and S-CSCF can then take this into account and route terminating calls to the MSC Server.
-
If registration is not used, the SCC AS in the home network needs an emergency call back indication from PSAP for call back in order to use special policies for call back termination procedures. An example of a special policy is that if the SCC AS knows that the UE is CS attached, then a terminating call is always routed to the CS access. In any case, this has the limitation that if multiple UEs are registered, it cannot be guaranteed that the call back is done to the UE originating the call.
As shown, both solutions have its merits. Actually these two solutions do not interfere with each other, since SCC AS can know whether there is a registration from MSC or not, that is indicated in the registration. Therefore SCC AS can freely choose how to react when routing an incoming call to the access domains.
It is recommended to document both solutions in the TR.
2. Proposal 

It is proposed to implement the following changes to TR 23.870
Begin Change
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6.1.3.2
SRVCC Procedures

The call flow in Figure 6.1.3.2-1 illustrates the bearer level for SR VCC procedure for IMS emergency session. 
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Figure 6.1.3.2-1: bearer level Call flow for SR VCC for IMS emergency session with E-STN-SR
1a, 1b
UE has initiated IMS Emergency session. E-UTRAN/UTRAN is aware that both the UE and CN support SR VCC as defined in TS 23.216 [3]. MME/SGSN is aware that IMS Emergency session is ongoing.

2,3
EUTRAN (UTRAN) determines that SR VCC is needed based on same mechanism defined in TS 23.216 [3].

4. 
MME/SGSN invokes SR VCC via Sv interface to MSC enhanced with SR VCC. MME/SGSN knows this is related to SR VCC IMS emergency. Either E-STN-SR is configured locally in MME and transferred to MSC or MME sends an Emergency indication to MSC and lets MSC to utilize its local configured E-STN-SR. MME may also send location related information to MSC to support location continuity as defined in TR 23.891 [6]. For the case of UEs operating in Limited Service Mode using equipment identifier the MME/SGSN includes the equipment identifier in this message.
5.
MSC initiates the session transfer with E-STN-SR. The IMS procedure is illustrate in Figure 6.1.3.2-2. The rest of the SR VCC procedures follow TS 23.216 [3]. MSC needs to support location continuity as defined in TR 23.891 [6].

The call flow in figure 6.1.3.2-2 illustrates the IMS level for SR VCC procedure for IMS emergency session for the authenticated case. 
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Figure 6.1.3.2-2: IMS level Call flow for SR VCC for IMS emergency session with E-STN-SR

1.
MSC server initiates the session transfer with the E-STN-SR.
  
2.
The I-CSCF routes the INVITE directly to the E-SCC AS by using similar procedures to that defined in TS 23.228 clause 5.7.5 “PSI based Application Server termination – direct”.

3-4. 
The E-SCC AS uses the E-STN-SR to determine that Access Transfer is requested. The E-SCC AS proceeds with the Access Transfer of the active session with bi-directional speech for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in clause 6.3.1.5 of TS 23.237 [4] (i.e. by sending a Re-INVITE to update the Remote Leg)..

5.
The E-CSCF forwards the Re-INVITE to the MGCF associated with the PSAP if the PSAP is located in the PSTN or CS Domain (the u-plane path is switched between the UE and the MGW) or the Re-INVITE is sent directly to an IP-capable PSAP (the u-plane path between the UE and the PSAP is switched end-to-end)

6.
When session modification procedures complete, the source access leg (i.e. the access leg previously established over IMS) is released as specified in clause 6.3.1.6 of TS 23.237 [4]
Editor’s note: Additional enhancements (e.g., location aspect) are FFS.
If the MSC server enhanced for SRVCC performs a new IMS registration for the UE upon the session transfer, as specified in TS 23.292 [xx], the home IMS domain will be informed of the new status of the UE, and consequently a call back from PSAP will be routed to the UE by the SCC AS and the S-CSCF.

If the MSC server enhanced for SRVCC doesn’t perform any IMS registration for the UE upon the session transfer, the SCC AS in home IMS domain will route the call back to the UE according to the new CS status of the UE, policies and/or other indications (e.g. an emergency call back indicator in the call back from PSAP).
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