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1. Introduction

It has been agreed and captured in TS38.413 that a set of S-NSSAIs needs to be signalled between 5G RAN node and AMF at NG Setup. Both the 5G RAN node and the AMF can update the list of their supported slices via the RAN/AMF Configuration Update procedure.
It has also been agreed and captured in 38.423 that a set of supported S-NSSAI per TA needs to be signalled at Xn Setup and Xn RAN Configuration Update procedure.
In this paper an analysis of current specifications and the relation between these parameters signalled over NG and Xn is provided. Conclusions are proposed on how such lists of S-NSSAIs should be configured.
2. Lists of S-NSSAI per TA
At NG Setup Request, a 5G RAN node may include the S-NSSAIs supported per TA. This list consists potentially of all the slices the RAN node can support for that TA. However, at this stage of the NG Setup procedure the RAN node does not know yet what S-NSSAIs the connected AMF can enable or support for a given TA. Indeed, the AMFs connected to the RAN node and supporting the TA in question may enable only a subset of S-NSSAIs out of those listed by the RAN node in NG Setup Request. This may be due, e.g. to specific business case agreements about slice availability in a TA. Therefore, it can be observed that the TAI Slice Support List IE in the NG Setup Request may not correspond to the list of S-NSSAIs that the AMFs can enable/support for each TA.
Observation 1: the TAI Slice Support List IE signalled by a RAN node in the NG Setup Request may not be equal to the list of S-NSSAIs per TA enabled/supported by the corresponding AMFs
In the NG Setup Response message each connected AMF also signals a list of supported S-NSSAIs. However, according to current specifications in TS 38.413, the AMF does not signal a TAI Slice Support List, but only a list with no reference to any TA.
It is assumed that the CN is responsible for coordination of slice support within a Registration Area, per UE. Note that slice support in a RA should be uniform for a given UE. 
It is also the case that an operator may choose to enable only a specific set of slices in one or more TAs, for business reasons. 

For the above it may occur that the AMFs enable only a subset of their overall set of supported slices in a given TA. This implies that each AMF should signal to the RAN node, as part of the NG Setup Response, a TAI Slice Support List.

Observation 2: The CN is responsible for enabling slices per TA. This is a pre-requisite to achieve coordinated slice support within a RA as well as to allow support of the right slices in a given TA, depending on deployment scenarios
Proposal 1: It is proposed that the AMF signals a TAI Slice Support List IE in the NG Setup Response
In light of observation 1, it can be deduced that, upon reception by the RAN node of the TAI Slice Support List IE in NG Setup Response, the RAN needs to select the slices to enable within each supported TA. Namely, the RAN should consider the sum of all network slices supported by connected AMFs for the same TA and enable only slices within this derived set. Once this selection is made, the RAN node needs to advertise the set of enabled slices per TA to other RAN nodes via Xn. Failure to do so would create a false understanding (at neighbouring RAN nodes) that the RAN node has, for a given cell in a given TA, enabled slices that are not supposed to be supported for that TA.
Proposal 2: it is proposed that the TAI Slice Support List IE signalled by a RAN node in the Xn Setup Request/Response consists of the list of slices per TA signalled to the RAN node by the connected AMFs and supported by the RAN
The above discussion focusses mainly on the information signalled at NG and Xn interface setup. However, an analysis of the NG: RAN Configuration Update, NG: AMF Configuration Update and Xn: NG-RAN Node Configuration Update needs to be carried out too.

It seems logical, from the discussion above that the following applies:

Proposal 3:

· The TAI Slice Support List included in the NG: RAN Configuration Update may consist of an overall list of S-NSSAIs supported by the RAN per TA. Namely, this may not be the list of slices enabled (by CN) for the TA. 

· The TAI Slice Support List included in the NG: AMF Configuration Update consists of the list of slices enabled for the TA by the AMF.
· The TAI Slice Support List IE signalled by a RAN node in the Xn: NG-RAN Node Configuration Update consists of the list of slices per TA signalled to the RAN node by the connected AMFs and supported by the RAN
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Conclusions
In this paper some principles concerning how the list of supported slices per TA needs to be handled over the NG and Xn interfaces have been outlined. These principles ensure that the CN remains in control of harmionisation of slice availability over TAs forming a RA.
In order to respect these principles, it is proposed to agree to the following proposals:

Proposal 1: It is proposed that the AMF signals a TAI Slice Support List in the NG Setup Response
Proposal 2: it is proposed that the TAI Slice Support List IE signalled by a RAN node in the Xn Setup Request/Response consists of the list of slices per TA signalled to the RAN node by the connected AMFs and supported by the RAN

Proposal 3:

· The TAI Slice Support List included in the NG: RAN Configuration Update may consist of an overall list of S-NSSAIs supported by the RAN per TA. Namely, this may not be the list of slices enabled (by CN) for the TA. 

· The TAI Slice Support List included in the NG: AMF Configuration Update consists of the list of slices enabled for the TA by the AMF.

· The TAI Slice Support List IE signalled by a RAN node in the Xn: NG-RAN Node Configuration Update consists of the list of slices per TA signalled to the RAN node by the connected AMFs and supported by the RAN
It is also proposed to agree to the TP for 38.413 below.
5
TP to TS 38.413
---------------------First Change---------------------
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 TAI Slice Support 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 TAI Slice Support 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, enabling of network slices and AMF selection. 
Editor’s Note:
Further details are FFS.
8.7.1.3
Unsuccessful Operation
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Figure 8.7.1.3-1: NG setup: unsuccessful operation
If the AMF cannot accept the setup, it should respond with an NG SETUP FAILURE message and appropriate cause value.
Editor’s Note:
Further details are FFS.
8.7.1.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.
---------------------Second Change---------------------
9.2.6.1
NG SETUP REQUEST

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.
This message is sent by the NG-RAN node to transfer application layer information for an NG-C interface instance.
Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Global RAN Node ID
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString
(SIZE(1..150,…))
	FFS
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the NG-RAN node.
eNote: TAs applicable for 5G as well
	GLOBAL
	reject

	>TAC
	M
	
	<ref>
	Broadcast TAC
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>>PLMN Identity
	M
	
	9.3.3.1
	
	
	

	>>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.28
	Supported S-NSSAIs per TA. FFS if temporarily unavailable status of S-NSSAI need to be considered.
	YES
	ignore

	Default Paging DRX
	M
	
	<ref>
	eNote: assumption that this is common for NR and E-UTRA. (to be verified with RAN2 and is FFS)
	YES
	ignore


	Range bound
	Explanation

	
	


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
	YES
	ignore

	AMF pool and AMF code related information
	M
	
	<ref>
	eNote: Will be similar to EPS, but details are pending discussions in SA2 (FFS)
	GLOBAL
	reject

	Relative AMF Capacity
	M
	
	<ref>
	eNote: Load balancing concepts are pending discussions in SA2 (FFS)
	YES
	ignore

	
	
	
	

	
	
	

	AMF TAI Slice Support List
	
	0..<maxnoofTACs>
	
	TAs configured for network slicing in the AMF
	GLOBAL
	ignore

	>TAC
	M
	
	<ref>
	
	-
	

	>Supported PLMNs
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.1
	
	
	

	>>TAI Slice Support List
	O
	
	Slice Support List

9.3.1.28
	Supported S-NSSAIs per TAI. 
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	
	


9.2.6.3
NG SETUP FAILURE

Editor’s Note:
Further details FFS.
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