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1 Introduction

CT1 has liaised to SA2 on SMS registration call flow in S2-176835 / C1-173573. In their LS, CT1 question the justification for the early breakout of the registration procedure in step xx. 
The early option to send Registration Accept message would make the interaction with the subsequent SMSF selection or SMS activation towards the SMSF after sending the registration accept message problematic. If the SMSF discovery or service activation fails for whatever reason, then the Registration Request that was already sent to the UE is rendered useless, and the AMF must run some error handling procedure (such as deregister the UE) in order to synchronise the UE to the actual registration state of the AMF. Therefore, it is proposed that the AMF should accept the registration towards the UE only after having run the SMSF procedures successfully. 
Additionally, it is seen useful optimisation to allow the AMF to keep the SMSF address in the UE context even after de-registration. The mandate to always remove it at de-registration is not justified. 

2 Proposal
It is proposed to agree the following changes on TS 23.502.

***** First Change *****
4.13.3.1
Registration procedures for SMS over NAS
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Figure 4.13.3.1-1: Registration procedure supporting SMS over NAS

1.
During Registration procedure in 5GS defined in Figure 4.2.2.2.2-1, to enable SMS over NAS transporting, the UE includes an "SMS supported" indication in Registration Request in step 1-3 indicating the UE's capability for SMS over NAS transport. The "SMS supported" indication indicates whether the UE supports SMS delivery over NAS via 3GPP access, or via non3GPP access, or via both the 3GPP and non-3GPP access.

2.
Step 4 to step 14 of the Registration procedure in Figure 4.2.2.2.2-1 are performed. When AMF relocation happens during the Registration procedure, the old AMF transfers SMSF's address to the new AMF as part of UE context in step 5 of Figure 4.2.2.2.2-1.
3.
If the "SMS supported" indication is included in the Registration Request, the AMF checks SMS subscription from the UDM for the UE on whether the SMS service is allowed to the UE. If yes and the UE context doesn't include an available SMSF of the serving PLMN, the AMF discovers and selects an SMSF to serve the UE. The SMSF discovery is based on the following methods:

-
SMSF's address preconfigured in the AMF (i.e., SMSF FQDN); or

-
SMSF's address received from the UDM; or

-
The AMF invokes Nnrf_NFManagement_Discovery service operation from NRF to discover the SMSF address as described in clause 5.2.7.1.2.


For roaming scenario, the AMF discovers and selects an SMSF in VPLMN.

4.
Step 15 to step 20 of the Registration procedure in Figure 4.2.2.2.2-1 are performed.



5.
The AMF invokes Nsmsf_SMService_Activate service operation from the SMSF. The invocation includes AMF address, GPSI (if available) and SUPI. AMF uses the SMSF address derived from step 3.

6.
The SMSF discovers a UDM as described in TS 23.501 [2], clause 6.3.8.

7a-7b.
If the UE context already exists in the SMSF, the SMSF shall replace the old AMF address with the new AMF address. Otherwise, the SMSF registers with the UDM using Nudm_UECM_Registration, SMSF retrieves SMS related subscription data using Nudm_SDM_Get and subscribes to be notified when the SMS related subscription data is modified.


SMSF also creates an UE context to store the SMS subscription information and the AMF address that is serving this UE.

8.
The SMSF responds back to the AMF with Nsmsf_SMService_Activate service operation response message. The AMF stores the SMSF address received as part of the UE context.
9.
The AMF includes the "SMS supported" indication to the UE in the Registration Accept message of step 21 of Figure 4.2.2.2.2-1 only after step 8 in which the AMF has received a positive indication from the selected SMSF.


The "SMS supported" indication in the Registration Accept message indicates to the UE whether the network allows the SMS message delivery over NAS via 3GPP access or via both the 3GPP and non-3GPP access.

***** next change *****
4.13.3.2
Deregistration procedures for SMS over NAS

If UE indicates to AMF that it no longer wants to send and receive SMS over NAS (e.g., not including "SMS supported" indication in subsequent Registration Request message) or AMF considers that UE is deregistered , AMF uses Namf_EventExposure_Notify service operation to notify SMSF that UE is currently deregistered from SMS over NAS. The SMSF may invoke Nudm_UEContextManagement_Deregistration service operation from UDM to trigger UDM to delete SMSF address of the UE. The AMF and the SMSF may keep the contexts of the UE for possible re-use.
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