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Abstract of the contribution: This paper provides analysis that MT SMS delivery and MT LCS can work properly after 5G SRVCC from NG-RAN to UTRAN and propose to keep TS 23.316 unchanged.
1 Discussion
1.1 Background
[bookmark: S2-2307235]In SA2#157, S2-2307235 (not treated due to not being on the agenda) proposes that 5G SRVCC from NG-RAN to 3GPP UTRAN triggers the UDM to initiate a deregistration notification to the AMF, assuming that the AMF will be contacted first for MT LCS procedures and MT-SMS when both MSC/SGSN and AMF are available in HSS+UDM at 5G SRVCC from NG-RAN to UTRAN.
There is related stage 3 discussion:
C4-224131 (Aug 2022) introduced the Deregistration Reason value "5G_SRVCC_TO_UTRAN_MOBILITY" by referring to TS 23.216 CR0371 (S2-2200108) as justification, however, TS 23.216 CR0371 does not introduce any related requirement. 
C4-231316 (April 2023) proposed to remove the Deregistration Reason value "5G_SRVCC_TO_UTRAN_MOBILITY" mainly considering that (1) there is no stage 2 requirement and (2) UDM is not able to know the mobility is due to 5G SRVCC unless MSC and HLR are impacted.
The proposal of removing 5G_SRVCC_TO_UTRAN_MOBILITY in C4-231316 was not agreed, and stage 3 expects clarification from stage 2 (see CT4 notes).

1.2 MT voice service handling at mobility between GERAN/UTRAN and 5GS
TS 23.502 specifies the following:
4.11.5	Impacts to 5GC Procedures
4.11.5.2	Registration procedure
…
-	Step 14a:
…
-	If mobility between GERAN/UTRAN and 5GS is required (as specified in clause 5.17.2.4 of TS 23.501 [2]), at Initial Registration, the AMF serving 3GPP access shall also register with the Nudm_UECM_Registration even if the AMF has a valid context.
-	Step 14d: If mobility between GERAN/UTRAN and 5GS is required (as specified in clause 5.17.2.4 of TS 23.501 [2]), when the UDM stores the associated 3GPP Access Type together with the serving AMF as indicated in step 14a, it will also cause cancellation of any other previously registered serving node (e.g. MME if AMF does not indicate not to cancel or SGSN) via HSS/HLR.
NOTE 2:	Upon mobility from GERAN/UTRAN to 5GS as specified in clause 5.17.2.4 of TS 23.501 [2], the previously registered SGSN needs to be cancelled from HSS/HLR, otherwise the incoming session can fail.
[bookmark: S2-2002438][bookmark: S2-2001878][Observation-1] The text above was introduced in S2-2002438 to address a potential issue of terminating call failure when UE moves between GERAN/UTRAN and 5GS without requiring HLR upgrade (see more in S2-2001878). Note that the HSS/UDM does not contact the MME or AMF if the HSS/UDM knows that one of the registered serving nodes is a Gn/Gp-SGSN.


1.3 MT LCS procedures at 5G-SRVCC from NG-RAN to UTRAN in TS 23.216
[Observation-2] Per steps 7&18 of clause 6.5.4 in TS 23.216, the identity of MSC Server will be sent to GMLC by AMF or the MSC server. 
Per [Observation-2], at 5G-SRVCC from NG-RAN to UTRAN, the GMLC knows the MSC server identity and will get UE location from the MSC server without querying the HSS+UDM.
[Conclusion-1] At 5G-SRVCC from NG-RAN to UTRAN, the GMLC knows the MSC server identity and will get UE location from the MSC server, therefore the consequence “failed MT LCS procedures” assumed in S2-2307235 does not exist.

1.4 How to handle MT SMS at 5G-SRVCC from NG-RAN to UTRAN
1.4.1 Observations from TS 23.316 on clause 6.5.4
[Observation-3] Per step 19 of clause 6.5.4 (i.e. 19. The MSC server executes steps 17f and 17 g of Figure 6.2.2.2-1), the MSC Server performs a MAP Update Location to the HSS/HLR, but the MSC server is not aware whether the update is triggered by 5G SRVCC (or SRVCC).
[Observation-4] Clause 6.5.4 does not specify the UE behavior in PS after CS voice is terminated. The assumption is that the UE could perform RAU or GPRS Attach towards the SGSN. As the SGSN is not aware of 5G SRVCC, it will not be able to indicate to the HLR/HSS about 5G SRVCC.
[Observation-5] If the UE performs RAU after 5G SRVCC, the HLR/HSS does not send Cancel Location Request to the old side MME per clause D.3.5 of TS 23.401. Same logic should apply if the old side is AMF. In this case, both the MSC/SGSN and AMF are available HSS+UDM. 
Per [Observation-3&4], the HLR/HSS is not aware of the mobility from NG-RAN to UTRAN is due to SRVCC or 5G SRVCC.
[Conclusion-2] The HLR/HSS is not aware of the mobility to UTRAN is due to SRVCC or 5G SRVCC, i.e. the UDM will not be aware of 5G SRVCC, and consequently the UDM will not be able to perform Deregistration Notification with reason "5G_SRVCC_TO_UTRAN_MOBILITY". 


1.4.2 Observation from TS 23.502 on SMS over NAS procedures 
Per TS 23.502 clause 4.13.3 (SMS over NAS procedures), the SMS delivery can be over 3GPP or non-3GPP. 
With the proposal in S2-2307235, the SMSF address for 3GPP access is removed, however, the SMSF address for non-3GPP access, which may be handled by a different AMF, may still be kept.
[Conclusion-3] At 5G SRVCC, even if the SMSF address for 3GPP is deleted from UDM, the SMSF address for non-3GPP access may still be kept in UDM.   

1.4.3 Observation from TS 23.204 on domain selection for SMS
TS 23.204 specifies the following: 
5.2.3 Interface between the IP-SM-GW and the HLR/HSS
The interface(s) between the IP-SM-GW and the HLR/HSS is used for:
-	…
-	Interrogating the HLR/HSS using Send Routeing Information for Short Message to retrieve the IMSI and the current MSC, SGSN, MME and/or SMSF addresses.

5.3.1	IP-Short-Message-Gateway (IP-SM-GW)
5.3.1.1	General
The IP-SM-GW shall provide the protocol interworking for delivery of the short message between the IP-based UE and the SMS-SC. The message is routed to the SMS-SC for delivery to the SMS-based user or the message is received from the SMS-SC of an SMS-based UE for delivery to an IP-based UE.
The general functions of the IP-SM-GW are:
-	to determine the domain (CS/PS or IMS) for delivery of a Short Message;
…
[Observation-6] The domain selection function in IP-SM-GW determines the domain (CS/PS or IMS) for delivery of a Short Message.
Per [Observation-6], the domain selection function in IP-SM-GW can ensure that the MSC/SGSN is attempted first before AMF is attempted for MT SMS delivery, which addresses the assumed consequence of useless MT-SMS attempt in S2-2307235. The same domain selection mechanism applies to UE mobility from 5GS to GERAN/UTRAN regardless of whether the mobility is due to 5G SRVCC or other reasons.
[Conclusion-4] Domain selection function in IP-SM-GW can ensure that the proper domain is selected for MT SMS after UE mobility from 5GS to GERAN/UTRAN due to 5G SRVCC or other reasons, therefore the assumed consequence of useless MT-SMS attempt in S2-2307235 can already been addressed.
1.5 2G-3G Sunset
There is ongoing discussion on 2G-3G Sunset requirement (e.g. GSMA NG.121 - 2G-3G Sunset Guidelines), therefore any impact to MSC/SGSN and HLR should be avoided as much as possible.
[Conclusion-5] Any impact to MSC/SGSN and HLR should be avoided as much as possible.

1.6 Conclusions and Proposal
Based on [Conclusion-1] ~ [Conclusion 5], no enhancement for MT SMS due to 5G SRVCC is needed.
[Proposal-1] It is proposed to keep TS 23.216 unchanged.

2 Proposal
[Conclusion-1] At 5G-SRVCC from NG-RAN to UTRAN, the GMLC knows the MSC server identity and will get UE location from the MSC server, therefore the consequence “failed MT LCS procedures” assumed in S2-2307235 does not exist.
[Conclusion-2] The HLR/HSS is not aware of the mobility to UTRAN is due to SRVCC or 5G SRVCC, i.e., the UDM will not be aware of 5G SRVCC, and consequently the UDM will not be able to perform Deregistration Notification with reason "5G_SRVCC_TO_UTRAN_MOBILITY". 
[Conclusion-3] At 5G SRVCC, even if the SMSF address for 3GPP is deleted from UDM, the SMSF address for non-3GPP access may still be kept in UDM.
[Conclusion-4] Domain selection function in IP-SM-GW can ensure that the proper domain is selected for MT SMS at UE mobility from 5GS to GERAN/UTRAN due to 5G SRVCC or other reasons, therefore the assumed consequence of useless MT-SMS attempt in S2-2307235 can already been addressed.
[Conclusion-5] Any impact to MSC/SGSN and HLR should be avoided as much as possible.

[Proposal-1] It is proposed to keep TS 23.216 unchanged.
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