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1. Introduction

This paper presents the status of stage 2 work on S8 Home Routing Architecture for VoLTE and CTx impact analysis. 
2. Stage2 status

2.1. Stage2 TR conclusion

For Key Issue 1a (How to handle UE's IMS emergency registration) and Key Issue 1b (How to support PSAP callback):
· Solution #5 captured in clause 6.5 is the selected solution.

· The part of Solution #5 which deals with the optimization where the network (P-CSCF) provides a new indication to the UE to perform anonymous IMS emergency session and impacted UE behaviour is applicable to IMS emergency sessions. This mainly applies to S8HR but not exclusively. Hence, normative changes for this part will be captured as part of TEI.

For Key Issue 2 - Handling of non UE detectable Emergency Session:

· Solution #1 with option c) (possibly as described in Solution #1a: How P-CSCF can detect emergency numbers in a VPLMN") for inter-operator database query is selected. This can be complemented with local configuration as in option a), with a limited number of roaming partners (e.g. bordering countries) and where option c is not used for these cases.

NOTE:
When a serving network activates an S8HR roaming agreement it is recommended that all local emergency call numbers (including those for non-standardized emergency services) are downloaded during the EPS Attach procedure to the UEs camping on E-UTRAN, in order to ensure that local emergency call numbers are known to the UEs. This helps to reduce the number of non-UE detected emergency call numbers even for those PLMNs where only a subset of the local emergency call numbers can be downloaded to the UEs.

For Key Issue 3 - Determination of the ID of the visited PLMN at IMS Entities in HPLMN:

· Solution #6 as captured in Section 6.6 is the selected solution.

For Key Issue 4 - Local Number Translation and Routing:

· Solution #2 Local Number Translation captured in Section 6.2 is the selected solution.
· With regard to the aspect of key issue #4 regarding numbers not routable from international sources, how the HPLMN translates these numbers to international routable numbers is not specified by 3GPP.  If translation of such numbers to international routable numbers is needed, then the HPLMN shall deploy an implementation specific NNI to the VPLMN (or other 3rd party in the visited country) so that these calls can be routed to the correct destination.

2.2. Stage2 normative work status

Stage 2 normative work has been progressed in last two meetings that all identified key issues and solution proposals have been discussed and almost completed. Perhaps, they can be categorized into four parts as follows:

Subscription to changes in PLMN ID at IMS Initial Registration

The SA2 TR identifies that the VPLMN ID needs to be available at home network for charging purpose and non UE detectable IMS emergency call so that home P-CSCF can detect the emergency call. 
A new feature is added to IMS initial registration, defined in TS23.228 Annex W. 

Briefly summarizing the new feature, in deployments without IMS-level roaming interfaces, the home network determines the serving PLMN of the UE using procedure defined in TS 23.203, where P-CSCF requests the PCRF to report the PLMN identifier where the UE is currently located. The received PLMN ID information is then forwarded in the SIP REGISTER request.
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Figure 1 Subscription by P-CSCF to changes in PLMN ID during initial IMS Registration
UE detectable IMS emergency call

TS23.167 Annex K defines the IMS emergency call feature for roaming users in deployments without IMS-level roaming interface between the P-CSCF in the VPLMN and the S-CSCF in the HPLMNs.
Briefly summarizing the new feature, upon reception of 420 to emergency registration, the UE attempts an IMS emergency call by initiating emergency session set-up within an emergency registration. Upon reception of 403 to emergency registration, the UE attempts IMS emergency call by initiating emergency session set-up in case of no registration. 
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Figure 2 IMS Emergency Session Establishment in deployments without IMS roaming interface between VPLMN and HPLMN
Non UE detectable IMS emergency call

Briefly summarizing the new feature, the SA2 TR defines that home P-CSCF is enable to detect an emergency call by querying emergency call database with a list of all local emergency numbers for the visited PLMN and rejects the non UE detectable IMS emergency call to point UE to different actions. The different actions may be an emergency registration initiation or CS emergency call based on indication from P-CSCF. 
NOTE: The solution for local emergency number query performed by home P-CSCF is implementation option e.g. using standardized GSMA database or via inter-operator database query, as discussed in SA2.
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Figure 3 Detection of non UE detectable emergency call
For normative work, the SA2 CR was proposed in S2-164124 (CR# 0300). 

Provisioning of PSAP call back number
Briefly summarizing the new feature, TS23.167 Annex K defines that upon reception of emergency session setup the local P-CSCF in visited NW forwards the session setup towards the PSAP including callback parameter in the form of TEL-URI derived from the MSISDN, which is retrieved from PCRF(Step 12 and 15 in Figure 2). 
3. Impacts on CTx 

3.1. Impacts on CT1

SA2 defines various P-CSCF impacts for instances as follow:
(Related to Subscription to changes in PLMN ID at IMS Initial Registration feature)

· Home P-CSCF retrieves VPLMN ID and forward it in SIP REGISTER.
· Home P-CSCF forwards VPLMN ID in SIP INVITE.
(Related to UE detectable IMS emergency feature)

· Local P-CSCF in visited NW determines that there is no IMS NNI to the user’s HPLMN.
· Local P-CSCF in visited NW rejects emergency registration with either 420 or 403.
· Local P-CSCF in visited NW rejects emergency registration with indication whether or not visited NW support anonymous IMS emergency call.
· IMSI/IMEI from UE is verified against the ones received from PCRF at P-CSCF.
· P-CSCF responds with a tel-URI in 200 OK to normal IMS registration, which is initiated upon reception of 420 response to emergency registration.
· P-CSCF forwards SIP INVITE towards PSAP including call back number.
(Related to non UE detectable IMS emergency feature)

· Home P-CSCF, when detects the emergency call, points UE to different actions such as emergency registration or CS emergency call.
3.2. Impacts on CT3
SA2 defines Rx impact as follows:
· Local P-CSCF in visited NW requesting and PCRF providing relevant EPS-level identities over Rx as part of UE detectable IMS emergency feature.

· Home P-CSCF subscribing for and H-PCRF providing relevant EPS-level identities over Rx as part of non UE detectable IMS emergency feature.

· Subscription to changes in PLMN ID at IMS Initial Registration

SA2 defines Gx impact as follows:

· Providing MSISDN at IP-CAN session establishment. The protocol definition carrying MSISDN is already available; however, TS29.212 IMS Emergency Session Support description does not explicitly define the procedure for e.g., PCEF to send MSISDN to PCRF. PCRF acquiring the MSISDN from PCEF is one of the key requirements for P-CSCF providing callback number to PSAP. Potentially, CT3 needs to investigate if such explicit procedure description is needed in TS29.212.

· Supporting PLMN change event trigger in trusted and untrusted WLAN accesses.

3.3. Impacts on CT4 

The SA2 TR defines for the case of non UE detectable emergency call, the home P-CSCF detects local emergency number in visited NW. To enable the home P-CSCF to detect local emergency number in visited NW, it was introduced at initial IMS registration, the home P-CSCF queries a database contains the local emergency number in visited NW. For this, the TR introduces inter operator DNS look up and defines possible FQDN format. It has been foreseen that there is an impact on DNS look up. 
However, at SA2 normative work, SA2 asked GSMA the possibility of GSMA storing local emergency number of each country. GSMA confirmed that local emergency numbers can be stored into the RAEX IR.21 Database. A CR (S2-164124) defines the emergency number DNS look up as implementation option (i.e., its interface with the P-CSCF are not specified by 3GPP). Therefore, there is no CT4 impact. 
4. Conclusion
With above analysis, it is proposed to establish a new CT wide WID for CT Aspects of S8 Home Routing Architecture for VoLTE. Corresponding WID proposal can be found in C3-162074 for CT3 endorsement. 
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