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1. Introduction
SA2 agreed in [1] that “adding support for which PLMN an S-NSSAI is defined for and providing the list of PLMNs supported by the AMF when establishing the NG2 connection with the AMF or when the AMF updates the N2 connection.” In this paper, we discuss the correction for NG management message in RAN3 specifications.
2. Discussion
The S-NSSAI is defined per PLMN, e.g., SD as a component of S-NSSAI is a non-standard value among PLMN SD, and both AMF and RAN may support one or more PLMNs, hence, the AMF shall provide its supported slice information per PLMN, otherwise, the NG-RAN cannot identify which PLMN an S-NSSAI relates to, and thus may result in inappropriate AMF selection. appropriately select an AMF and cannot know which PLMN an S-NSSAI relates to.
Proposal 1: AMF provides its supported slice information per PLMN to NG-RAN.
The AMF may support more PLMNs that NG-RAN, e.g., the AMF supports PLMN#1, PLMN#2, and PLMN#3, while the NG-RAN node only supports PLMN#1 and PLMN#2. The supported slice information of PLMN#3 is useless for such NG-RAN node, as the selected PLMN of UE, accessed from such NG-RAN node, is limited to PLMN#1 or PLMN#2. If the NG-RAN node is configured to support PLMN#3 in future, the supported slice information of PLMN#3 of the AMF can be informed to the NG-RAN node during the NG-RAN node update procedures. Hence, to save the overhead, and to simplify for the NG-RAN node so that it does not have to store things that not interested in at the moment, the AMF just provides the supported slice information of the supported PLMNs of the NG-RAN node, i.e., in the PLMNs listed in the Broadcast PLMNs IE contained in the NG SETUP REQUEST or NG-RAN NODE CONFIGURATION UPDATE REQUEST message.
Proposal 2: AMF shall only provide its supported slice about PLMNs that are supported by NG-RAN.
3. Conclusion
In this contribution, we discuss how to provide the supported slice information of AMF to NG-RAN. The following observation and proposal are made.

Proposal 1: AMF provides its supported slice information per PLMN to NG-RAN. 

Proposal 2: AMF shall only provide its supported slice about PLMNs that are supported by NG-RAN.  
The text proposal for TS 38.413 is given in the following.
4. References

[1] 3GPP TS 23.501, “System Architecture for the 5G System, stage 2, (Release 15)”

5. Text Proposal to 38.413
START OF CHANGES
8.7.1
NG Setup

8.7.1.1
General

The purpose of the NG Setup procedure is to exchange application level data needed for the NG-RAN node and the AMF to correctly interoperate on the NG-C interface. This procedure shall be the first NGAP procedure triggered after the TNL association has become operational. The procedure uses non-UE associated signalling.
Editor’s Note:
Further details are FFS.
8.7.1.2
Successful Operation
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Figure 8.7.1.2-1: NG setup: successful operation
The NG-RAN node initiates the procedure by sending an NG SETUP REQUEST message including the appropriate data to the AMF. The AMF responds with an NG SETUP RESPONSE message including the appropriate data.

If the AMF Name IE is included in the NG SETUP RESPONSE message, the NG-RAN node shall, if supported, store the AMF name and use it to identify the AMF.
If the TAI Slice Support List IE is included in the NG SETUP REQUEST message, the AMF shall, if supported, store the received values and use them for registration area management of the UE. 

If the PLMN Slice Support List IE is included in the NG SETUP RESPONSE message, the NG-RAN node shall, if supported, store the received values and use them for further network slice selection and AMF selection. The PLMN Slice Support List IE provided to the NG-RAN node shall only include slice support list about PLMNs supported by NG-RAN, i.e., PLMNs listed in the Broadcast PLMNs IE contained in the NG SETUP REQUEST message.
Editor’s Note:
Further details are FFS.

8.7.3
AMF Configuration Update

8.7.3.1
General

The purpose of the AMF Configuration Update procedure is to update application level configuration data needed for the NG-RAN node and AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing UE-related contexts, if any.
Editor’s Note:
Further details are FFS.
8.7.3.2
Successful Operation
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Figure 8.7.3.2-1: AMF configuration update: successful operation
The AMF initiates the procedure by sending an AMF CONFIGURATION UPDATE message including the appropriate updated configuration data to the NG-RAN node. The NG-RAN node responds with an AMF CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data.

If the PLMN Slice Support List IE is included in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall, if supported, overwrite the whole list of supported AMF slices by the new list and use the received values for further network slice selection and AMF selection. 
Note: The PLMN Slice Support List IE provided to the NG-RAN node shall only include slice support list about PLMNs supported by NG-RAN.
If the AMF Transport Layer Address To Add List IE is contained in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall, if supported, use it to establish the TNL association(s) with the AMF. The NG-RAN node shall report to the AMF, in the AMF CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the AMF as follows:
-
A list of TNL address(es) with which the NG-RAN node successfully established the TNL association shall be included in the AMF TNL Setup List IE;
-
A list of TNL address(es) with which the NG-RAN node failed to establish the TNL association shall be included in the AMF TNL Failed to Setup List IE.
If the AMF Transport Layer Address To Remove List IE is contained in the AMF CONFIGURATION UPDATE message the NG-RAN node shall, if supported, initiate removal of the TNL association(s) indicated by the received AMF Transport Layer Address towards the AMF.
If the AMF Name IE is included in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall, if supported, overwrite the previously stored AMF name and use it to identify the AMF.
Editor’s Note:
Details on AMF Name are FFS in SA2
If the Served GUAMIs List IE is included in the AMF CONFIGURATION UPDATE message, the NG-RAN node shall, if supported, overwrite the whole list of GUAMIs served by the AMF by the new list and use the received values for further AMF management as defined in TS 23.501 [9]. 

If the Relative AMF Capacity IE is included in the AMF CONFIGURATION UPDATE message, the NG-RAN node may use it as defined in TS 23.501 [9].
If the AMF Transport Layer Address To Update List IE is contained in the AMF CONFIGURATION UPDATE message the NG-RAN node shall, if supported, update the TNL association(s) indicated by the received AMF Transport Layer Address towards the AMF.

If the TNL Usage IE or the TNL Weight Factor IE is included in the AMF Transport Layer Address To Add List IE or the AMF Transport Layer Address To Update List IE, the NG-RAN node shall, if supported, consider it as defined in TS 23.502 ([10]).
Editor’s Note:
Further details are FFS.
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
	O
	
	PrintableString
(SIZE(1..150,…)) [FFS pending SA2]
	FFS
	YES
	ignore

	Served GUAMIs List
	
	1
	
	
	GLOBAL
	reject

	>Served GUAMIs Item IEs
	
	1..<maxnoofServedGUAMIs>
	
	
	
	

	>>GUAMI
	M
	
	<ref>
	
	-
	

	>>Backup AMF Name
	O
	
	<ref>
	
	-
	

	Relative AMF Capacity
	M
	
	9.3.1.32
	
	YES
	ignore

	
	
	
	

	
	
	

	PLMN Slice Support List
	
	1..<maxnoofPLMNs>
	
	

	GLOBAL
	ignore

	>PLMN Identity
	M
	
	9.3.3.1
	
	
	

	>Slice Support List
	M
	
	9.3.1.28
	
	YES
	Ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum numbers of GUAMIs served by an AMF. Value is FFS.


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
	O
	
	PrintableString (SIZE(1..150,…))
	
	YES
	ignore

	Served GUAMIs List
	
	0..1
	
	
	GLOBAL
	reject

	>Served GUAMIs Item IEs
	
	1..<maxnoofServedGUAMIs>
	
	
	
	

	>>GUAMI
	M
	
	<ref>
	
	-
	

	>>Backup AMF Name
	O
	
	<ref>
	
	-
	

	Relative AMF Capacity
	O
	
	9.3.1.32
	
	YES
	ignore

	
	
	
	

	
	
	

	PLMN Slice Support List
	
	1..<maxnoofPLMNs>
	
	

	GLOBAL
	ignore

	>PLMN Identity
	M
	
	9.3.3.1
	
	
	

	>Slice Support List
	M
	
	9.3.1.28
	
	YES
	Ignore

	AMF Transport Layer Address To Add List 
	
	0..1
	
	
	YES
	ignore

	>AMF Transport Layer Address To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>AMF Transport Layer Address
	M
	
	Transport Layer Address

9.3.2.4
	Transport Layer Address of the AMF.
	YES
	ignore

	>>TNL 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.
	YES
	ignore

	>>TNL 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.
	YES
	ignore

	AMF Transport Layer Address To Remove List 
	
	0..1
	
	
	YES
	ignore

	>AMF Transport Layer Address To Remove Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	YES
	ignore

	>>AMF Transport Layer Address
	M
	
	Transport Layer Address

9.3.2.4
	Transport Layer Address of the AMF.
	YES
	ignore

	AMF TNL to Update List 
	
	0..1
	
	
	YES
	ignore

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

	>>AMF Transport Layer Address
	M
	
	Transport Layer Address

9.3.2.4
	Transport Layer Address of the AMF.
	YES
	ignore

	>>TNL 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.
	YES
	ignore

	>>TNL 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.
	YES
	ignore


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum numbers of GUAMIs served by an AMF. Value is FFS.

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