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1   Introduction
Last RAN3 meeting discussed the GUAMI update in case of AMF planned removal or change [1]. In this document we intend to give further analysis based on SA2 latest work.  
2   Discussion

2.1   Latest agreement on AMF change in SA2 
The AMF planned removal procedure is captured in Section 5.21.2.2 in TS 23. 501 [2], in order to support the virtualized deployments. At last SA2#131 meeting, it was agreed that the target AMF sends updated GUAMI to AN in case GUTI is relocated based on a different GUAMI during the AMF planned removal procedure in [3]. 
From RAN perspective, the basic procedure is given as follows for connected UE. 

· NG-RAN can mark that the old AMF is not available if notified by the AMF identified by GUAMI notify . 

· For connected UE, RAN can select a new AMF from the same AMF set. 

· The new selected AMF should allocate the new 5G-GUTI towards the connected UE including the new GUAMI. And, it shall not use the old GUAMI to allocate 5G-GUTI for UE(s). 

The generic descriptions are copied as follows. 

	5.21.2.2
AMF planned removal procedure
5.21.2.2.1
AMF planned removal procedure with UDSF deployed
An AMF can be taken graciously out of service as follows:

/***skipped***/

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).
5.21.2.2.2
AMF planned removal procedure without UDSF
/***skipped***/
When there is a transaction with the UE the target AMF uses SUPI, 5G-GUTI or AMF UE NGAP ID to locate UE contexts and processes the UE transactions 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)..

-
Target AMF shall not use old GUAMI to allocate 5G-GUTI for UE(s) that are being served by Target AMF




Hence it can be observed that the AMF shall send both updated GUAMI and UE ID index to the NG-RAN node. 
Observation: The new selected AMF provides the new 5G-GUTI including the new GUAMI towards the UE in case of AMF change. 
2.2   GUAMI update
Currently, the NG-RAN can acquire the GUAMI the UE associates with via the following procedures for its AMF (re)selection and handlings.  
· The AMF provides the GUAMI in the INITIAL CONTEXT SETUP REQUEST in case of initial access; 
· The AMF provides the GUAMI in the HANDOVER REQUEST for NG based handover;

· The source NG-RAN provides the GUAMI in the HANDOVER REQUEST for Xn based handover. 
However, when the AMF changes for the connected UE, the newly selected AMF should provide the updated GUAMI to the NG-RAN as well. Otherwise, the consequences include the following. 

· The 5G-GUTI at the UE side are not aligned with the GUAMI contained at the NG-RAN; 
· The NG-RAN may not behave as expected with the old GUAMI. For example, the AMF may signal the AMF STATUS INDICATION to indicate the unavailable GUAMI list. Then the NG-RAN select the new AMF for those concerned UEs. If the old GUAMI stored by the NG-RAN is included in the unavailable list, the NG-RAN may falsely select the new AMF for the concerned UE. If not included, it may happen the NG-RAN may not operate as AMF expected. 
Also the above applies to the connected UEs, the UE-associated should be used. Hence we propose that the GUAMI should be updated towards the NG-RAN in case of AMF change. Since the NGAP UE CONTEXT MODIFICATION REQUEST is used to provide UE context changes, and the New AMF UE NGAP ID is included for future signalling with the AMF, the easy way is to add the updated GUAMI wherein. 
9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the AMF to provide UE Context information changes to the NG-RAN node.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	RAN Paging Priority
	O 
	
	9.3.3.15
	
	YES
	ignore

	Security Key
	O
	
	9.3.1.87
	
	YES
	reject

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	9.3.1.58
	
	YES
	ignore

	UE Security Capabilities
	O
	
	9.3.1.86
	
	YES
	reject

	Core Network Assistance Information
	O
	
	9.3.1.15
	
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject

	New AMF UE NGAP ID
	O
	
	AMF UE NGAP ID

9.3.3.1
	
	YES
	ignore

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore


Based on the above analysis, we have the following proposal.  

Proposal 1: Add the optional GUAMI in the UE CONTEXT MODIFICATION REQUEST message. 

3   Conclusion

Based on the discussion in this paper, we propose the following .   

Observation: The new selected AMF provides the new 5G-GUTI including the new GUAMI towards the UE in case of AMF change. 
Proposal 2: Add the optional GUAMI in the UE CONTEXT MODIFICATION REQUEST message.
The CR for TS 38.413 can be found in [4]. 
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