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1
Introduction
Last RAN3 meeting discussed the SA2 decision that multiple AMFs within an AMF Set can share the same AMF pointer, and agreed to wait for SA2 clarification on NG-RAN node behaviour. SA2 agreed the NG-RAN node behaviour in last SA2 meeting. This contribution proposes the related changes in NGAP. 

2 Discussion

In 5GC, a specific GUAMI value may be used by more than one AMF, thus not be able to use GUAMI to identify an AMF. SA2 ([1]) agreed following aspect: 
 
…

The Globally Unique AMF ID (GUAMI) shall be structured as:


<GUAMI> := <MCC> <MNC> <AMF Region ID> <AMF Set ID> <AMF Pointer>


where AMF Region ID identifies the region, AMF Set ID uniquely identifies the AMF Set within the AMF Region and AMF Pointer identifies one or more AMFs within the AMF Set.
… 

When the UE accesses the 5G-AN with a 5G-S-TMSI or GUAMI that identifies more than one AMF (as configured during N2 setup procedure), the 5G-AN selects the AMF considering the weight factors.
…

Observation 1: a GUAMI may be used by more than one AMF. Multiple AMFs within an AMF set may use same AMF Pointer. 

Observation 2: When there are multiple AMFs within an AMF set share the same AMF Pointer, the NG-RAN node needs to consider the weight factor. 

This needs to be clarified NGAP. Otherwise, a NG-RAN node may reject the NG SETUP RESPONSE message or AMF CONFIGURATION UPDATE message containing a GUAMI value that is already supported by another AMF. 

Proposal 1: Update 38.413 on AMF identifier to allow a common AMF pointer shared by multiple AMFs within an AMF set.  
3
Conclusions
In this paper, we analyzed the GUAMI. Our proposal is:

Observation 1: a GUAMI may be used by more than one AMF. Multiple AMFs within an AMF set may use same AMF Pointer. 

Observation 2: When there are multiple AMFs within an AMF set share the same AMF Pointer, the NG-RAN node needs to consider the weight factor. 

Proposal 1: Update 38.413 on AMF identifier to allow a common AMF pointer shared by multiple AMFs within an AMF set.  
The proposed Stage-3 TP can be found at the end of this contribution.
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9.2.6.2
NG SETUP RESPONSE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF to transfer application layer information for an NG-C interface instance.

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 Name
	M
	
	PrintableString

(SIZE(1..150,…)) 
	
	YES
	reject

	Served GUAMI List
	
	1
	
	
	GLOBAL
	reject

	>Served GUAMI Item IEs
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	Includes a distinct AMF Pointer value, or a common AMF Pointer value shared by multiple AMFs within an AMF set.
	-
	

	>>Backup AMF Name
	O
	
	PrintableString

(SIZE(1..150,…))
	
	-
	

	Relative AMF Capacity
	M
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	1
	
	
	GLOBAL
	reject

	>PLMN Support Item IEs
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum no. of GUAMIs served by an AMF. Value is FFS.

	maxnoofPLMNs
	FFS


Next modification

9.2.6.7
AMF CONFIGURATION UPDATE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF to transfer updated information for an NG-C interface instance.

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 Name
	M
	
	PrintableString (SIZE(1..150,…))
	
	YES
	reject

	Served GUAMI List
	
	0..1
	
	
	GLOBAL
	reject

	>Served GUAMI Item IEs
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	Includes a distinct AMF Pointer value, or a common AMF Pointer value shared by multiple AMFs within an AMF set.
	-
	

	>>Backup AMF Name
	O
	
	PrintableString (SIZE(1..150,…))
	
	-
	

	Relative AMF Capacity
	O
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	1
	
	
	GLOBAL
	reject

	>PLMN Support Item IEs
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	O
	
	9.3.1.17
	Supported S-NSSAIs per PLMN
	-
	

	AMF TNL Association to Add List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>AMF Transport Layer Information
	M
	
	CP Transport Layer Information

9.3.2.6
	AMF Transport Layer information used to set up the new TNL association.
	-
	

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, …)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both.
	-
	

	>>TNL Association Weight Factor
	M
	
	INTEGER (0..255)
	Value 0 indicates the TNL association is not permitted for the initial NGAP message. If the value for each TNL association is the same, it indicates the deployments that rely solely on 5GC-based load balancing.
	-
	

	AMF TNL Association to Remove List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Remove Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>AMF Transport Layer Information
	M
	
	CP Transport Layer Information

9.3.2.6
	AMF Transport Layer information used to identify the TNL association to be removed.
	-
	

	AMF TNL Association to Update List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>AMF Transport Layer Information
	M
	
	CP Transport Layer Information

9.3.2.6
	AMF Transport Layer information used to identify the TNL association to be updated.
	-
	

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, …)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both.
	-
	

	>>TNL Association Weight Factor
	O
	
	INTEGER (0..255)
	Value 0 indicates the TNL association is not permitted for the initial NGAP message. If the value for each TNL association is the same, it indicates the deployments that rely solely on 5GC-based load balancing.
	-
	


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum no. of GUAMIs served by an AMF. Value is FFS.

	maxnoofPLMNs
	FFS

	maxnoofTNLAssociations
	Maximum no. of TNL Associations between the NG-RAN node and the AMF. Value is FFS.


End of the modification

