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Introduction

GUAMI update issue has been discussed at last meeting [1] but without convergence.One of the concern is whether UE-associated or non UE-associated message to be used fro updating GUAMI from Core network. This contribution provides our consideration on this aspect.
Discussion
: Background 
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Figure 1: GUAMI update on for AMF planned removal
	TS 23.501
-
5G-AN should mark this AMF as unavailable and not consider the AMF for selection for subsequent N2 transactions until 5G-AN learns that it is available (e.g. as part of discovery results or by configuration).


According to the description of TS 23.501, when AMF starts the planed removal process, NG-RAN node regards the AMF as unavailable. When the UE has subsequent uplink transaction, NG-RAN node selects the appropriate AMF for this UE. NG-RAN node may choose different AMF for each UE migrated from old AMF. As shown in Figure 1, the AMF1 had two UEs. After AMF1 started the removal process, gNB chooses AMF2 for UE1 and chooses AMF3 for UE2. Therefore, from the point view of uplink transaction, the updated GUAMI is per UE rather per node (e.g.per AMF). That is to say AMF1 is unable to use non UE-associated signalling to inform gNB the target GUAMI for each UE.

Observation 1: gNB may select different AMF for different UE when AMF planned removal. 
Meanwhile, the same topic (i.e. update GUAMI storage in RAN UE Context) has been discussed in SA2 meeting and the achieved agreement can be found in [2]. It is clear that AMF needs to update GUAMI towards RAN node in the case of the different GUAMI used in Core network.
	Summary of the change:
The target AMF sends updated GUAMI to AN in case GUTI is relocated based on a different GUAMI.


In discussion of SA2 [2], another case for update GUAMI is Core network may select different AMF when downlink data arrived. When downlink transaction arrived at SMF, SMF also needs to choose the appropriate AMF for UE, because of different UE and network situation, SMF may choose different AMF for different UE migrated from old AMF. As shown in Figure 1, the AMF1 has two UEs. When AMF1 starts the removal process, SMF may choose AMF3 for UE1 and AMF2 for gNB for UE2. Therefore, from the point view of downlink transaction, the updated GUAMI is also per UE rather per node (e.g.per AMF). 

Observation 2: SMF may select different AMF for different UE when AMF planned removal.
Proposal 1: AMF uses UE-associated message to update GUAMI for UE context in RAN after AMF planned removal.
GUAMI update

It is noting in [2]that in addition to update GUAMI stored in UE context, AMF also needs to update new UE Identity Index Value stored in UE context. Base on the same design principle, the two information (GUAMI and UE Identity Index Value) should be contained in the same message. 
	-
When there is a transaction with the UE the newly selected AMF retrieves the UE context from the UDSF based on SUPI, 5G-GUTI or AMF UE NGAP ID and processes the UE message accordingly and updates the 5G-GUTI towards the UE, if necessary. For UE(s) in CM-CONNECTED state, it may also update the NGAP UE association with a new AMF UE NGAP ID towards the 5G-AN, and replace the GUAMI in the UE context stored at the 5G-AN with the new GUAMI associated with the newly selected AMF if the 5G-GUTI has been updated. The AMF also informs the NG-RAN of the new UE Identity Index Value (derived from the new 5G-GUTI).


In current specification [3], four related messages contain the two information.
	INITIAL CONTEXT SETUP REQUEST
	Contain UE Identity Index Value (Core Network Assistance Information)

Contain GUAMI

	UE CONTEXT MODIFICATION REQUEST
	Contain UE Identity Index Value (Core Network Assistance Information)

Not contain GUAMI

	HANDOVER REQUEST
	Contain UE Identity Index Value (Core Network Assistance Information)

Contain GUAMI

	PATH SWITCH REQUEST ACKNOWLEDGE
	Contain UE Identity Index Value (Core Network Assistance Information)

Not contain GUAMI


It is straightforward way to introduce GUAMI as option IE in UE CONTEXT MODIFICATION REQUEST.Then new AMF is able to align GUAMI between AMF and gNB when necessary.

In addition, since it is possible that downlink termination point may change during or after AMF planed removal, then updated GUAMI IE is also needed to added into PATH SWITCH REQUEST ACKNOWLEDGE message.In this way,the new AMF is able to align GUAMI between AMF and gNB when downlink termination point changes.

Proposal 2:Add the GUAMI as Optional IE in the UE CONTEXT MODIFICATION REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE message. 

3. Conclusion

In this contribution , proposals are:
Observation 1: gNB may select different AMF for different UE when AMF planned removal.

Observation 2: SMF may select different AMF for different UE when AMF planned removal.

Proposal 1: AMF uses UE-associated message to update GUAMI for UE context in RAN after AMF planned removal.
Proposal 2:Add the GUAMI as Optional IE in the UE CONTEXT MODIFICATION REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE message.
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