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1. Introduction
According to the email discussion [1] in RAN2, the following agreement has revealed the possible impacts on RAN3.
2	The solution for how the nw operator configures the following (CN and/or RAN OAM):
- mapping of slices to slice groups, sent from CN to UE in NAS signalling 
- broadcast of slice group and its slice specific RACH configuration in SIB.
Potential NGAP impact is left for SA2/RAN3 to discuss.

In this contribution, the discussion mainly focuses on supporting the configuration of slice grouping.
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2.1 The impacts on NGAP
RAN2 has reached the following agreements on the details of slice groups.
RAN2 aims to use slice groups for both cell reselection and slice based RACH
A network slice can be associated to none or only one slice group.
Working assumption: The granularities of the slice groups for cell reselection are per TA. FFS on the details (e.g. how to resolve TA boundaries).
The latest BL CR of TS 38.331 [2] has shown the structure of the slice info for slice specific cell reselection which contained the slice group IDs. 
–	SliceInfoList (FFS)
The SliceInfoList indicates cell reselection priorities for slicing.
SliceInfoList information element
-- ASN1START
-- TAG-SLICEINFOLIST-START

SliceInfoList-r17 ::= SEQUENCE (SIZE (1..maxSliceInfo-r17)) OF SliceInfo-r17

SliceInfo-r17 ::=                    SEQUENCE {
    sliceGroupID-r17                 FFS,
    cellReselectionPriority             CellReselectionPriority                                             OPTIONAL,        -- Need R
    cellReselectionSubPriority          CellReselectionSubPriority                                          OPTIONAL,        -- Need R
    sliceCellListNR-r17                 SliceCellListNR-r17                                                 OPTIONAL,        -- Need R
    ...
}

SliceCellListNR-r17 ::=          SEQUENCE (SIZE (1..maxCellSlice-r17)) OF SliceCellInfoNR
SliceCellInfoNR-r17 ::=          SEQUENCE {
    physCellId                          PhysCellId
}

-- TAG-SLICEINFORLIST-STOP
-- ASN1STOP

Then RAN3 can work on the corresponding impacts on signalling for the configuration of slice groups, i.e. the mapping relationship between a slice group and its associated S-NSSAI(s) in the certain area. 
In our view, it is necessary for the RAN to keep consistent with CN on the above configuration. Considering that RAN2 assumes that the granularity of slice grouping is per TA [1], we suggest the following procedure: 
· RAN OAM firstly configures the slice to slice grouping mapping relationships to the gNBs. 
· The NG-RAN node signals the configuration to the AMF e.g. in the NG SETUP REQUEST and RAN CONFIGURATION UPDATE.
· The AMF can signal the slice to slice group mapping relationships to the UE. 
Note that SA2 in parallel is discussing the details of NAS message, and may have some impact on RAN3 as well. Hence we have the following proposal, which can be further visited based on SA2 progress. 
Proposal 1: The slice group configuration information can be included in NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
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2.2 The impacts on XnAP
In order to maintain configurations based on slice groups, like generating the slice info including the related information of the neighbour cells for slice specific cell reselection, the serving gNB should be aware of the mapping relationships of slice groups supported by its neighbour gNBs. 
As discussed in previous RAN2 meeting, the following agreement was made, that the gNB may broadcast the slice group belonging to neighbour cells. 
	2.2: RAN2 assumes that for purpose of UE checking supported slices on the highest ranked cell at TA/RA boundary, gNB can provide in SIB the slice group that supported by these neighbour cells. If this conflicts with SA2, RAN2 will align with SA2.
FFS if the slice group is mapped by the mapping relationship in current RA or not.
FFS PCI list and/or TAC per slice group are provided.
FFS what is the UE behaviour if gNB doesn’t provide supported slice group info on the best ranked cell.



Moreover, TS 38.423 has already exchanged the supported slices per TA via the TAI Support List IE as specified in clause 9.2.3.20. 
Hence, RAN should signal the configuration of slice groups via XN SETUP REQUEST, XN SETUP RESPONSE and NG-RAN NODE CONFIGURATION UPDATE messages. This can be further aligned with RAN2/SA2 progress. 

Proposal 2: The slice group configuration can be included in the XN SETUP REQUEST, XN SETUP RESPONSE and NG-RAN NODE CONFIGURATION UPDATE messages. This can be further aligned with RAN2/SA2 progress. 


3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: The slice group configuration information can be included in NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
Proposal 2: The slice group configuration can be included in the XN SETUP REQUEST, XN SETUP RESPONSE and NG-RAN NODE CONFIGURATION UPDATE messages. This can be further aligned with RAN2/SA2 progress. 

For proposals above, the corresponding TP for TS 38.413 and TS 38.423 can be found in the section 5 and section 6.
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5. TP for TS 38.413
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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, …))
	
	YES
	ignore

	Supported TA List
	
	1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List
9.3.1.17
	Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	-
	

	[bookmark: _Hlk25105837]>>>>NPN Support
	O
	
	9.3.3.44
	[bookmark: _Hlk43394671]If the NID IE is included, it identifies a SNPN together with the PLMN Identity IE.
	YES
	reject

	>>>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.3.1.191
	Additional Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	YES
	reject

	>>>>TAI Slice Group Support List
	O
	
	Slice Group Support List
9.3.1.xx 
	Supported slice groups per TAC, per PLMN or per SNPN.
	YES
	ignore

	>>Configured TAC Indication
	O
	
	9.3.3.50
	
	YES
	ignore

	>>RAT Information
	O
	
	9.3.1.125
	RAT information associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	M
	
	Paging DRX
9.3.1.90
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	ignore

	NB-IoT Default Paging DRX
	O
	
	9.3.1.137
	
	YES
	ignore

	Extended RAN Node Name
	O
	
	9.3.1.193
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 12.



<Unchanged Text Omitted>
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This message is sent by the NG-RAN node to transfer updated 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

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

	Supported TA List
	
	0..1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List
9.3.1.17
	Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	-
	

	>>>>NPN Support
	O
	
	9.3.3.44
	If the NID IE is included, it identifies a SNPN together with the PLMN Identity IE.
	YES
	reject

	>>>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.3.1.191
	Additional Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	YES
	reject

	>>>>TAI Slice Group Support List
	O
	
	Slice Group Support List
9.3.1.xx 
	Supported slice groups per TAC, per PLMN or per SNPN.
	YES
	ignore

	>>Configured TAC Indication
	O
	
	9.3.3.50
	
	YES
	ignore

	>>RAT Information
	O
	
	9.3.1.125
	RAT information associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	O
	
	Paging DRX
9.3.1.90
	
	YES
	ignore

	Global RAN Node ID
	O
	
	9.3.1.5
	
	YES
	ignore

	NG-RAN TNL Association to Remove List 
	
	0..1
	
	
	YES
	reject

	>NG-RAN TNL Association to Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>TNL Association Transport Layer Address 
	M
	
	CP Transport Layer Information
9.3.2.6
	Transport layer address of the NG-RAN node.
	-
	

	>>TNL Association Transport Layer Address at AMF
	O
	
	CP Transport Layer Information
9.3.2.6
	Transport layer address of the AMF.
	-
	

	NB-IoT Default Paging DRX
	O
	
	9.3.1.137
	
	YES
	ignore

	Extended RAN Node Name
	O
	
	9.3.1.193
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 12.

	maxnoofTNLAssociations
	Maximum no. of TNL Associations between the NG-RAN node and the AMF. Value is 32.



<Unchanged Text Omitted>
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This IE indicates the list of supported slice groups and their associated S-NSSAIs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Group Support Item
	
	1..<maxnoofSliceGroupItems>
	
	

	>Slice Group ID
	M
	
	INTEGER (1..16, …)
	

	>Slice Support List
	M
	
	Slice Support List
9.3.1.17
	



	Range bound
	Explanation

	maxnoofSliceGroupItems
	Maximum no. of signalled slice support items. Value is 16.



<Unchanged Text Omitted>
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

<Unchanged Text Omitted>
id-UserLocationInformationTWIF,
id-UserLocationInformationW-AGF,
id-tAISliceGroupSupportList,

<Unchanged Text Omitted>
maxnoofXnGTP-TLAs,
maxnoofXnTLAs,
maxnoofSliceGroupItems

<Unchanged Text Omitted>
-- B

BitRate	::= INTEGER (0..4000000000000, ...) 

BroadcastCancelledAreaList ::= CHOICE {
	cellIDCancelledEUTRA				CellIDCancelledEUTRA,
	tAICancelledEUTRA					TAICancelledEUTRA,
	emergencyAreaIDCancelledEUTRA		EmergencyAreaIDCancelledEUTRA,
	cellIDCancelledNR					CellIDCancelledNR,
	tAICancelledNR						TAICancelledNR,
	emergencyAreaIDCancelledNR			EmergencyAreaIDCancelledNR,
	choice-Extensions		ProtocolIE-SingleContainer { {BroadcastCancelledAreaList-ExtIEs} }
}

BroadcastCancelledAreaList-ExtIEs NGAP-PROTOCOL-IES ::= {
	...
}

BroadcastCompletedAreaList ::= CHOICE {
	cellIDBroadcastEUTRA				CellIDBroadcastEUTRA,
	tAIBroadcastEUTRA					TAIBroadcastEUTRA,
	emergencyAreaIDBroadcastEUTRA		EmergencyAreaIDBroadcastEUTRA,
	cellIDBroadcastNR					CellIDBroadcastNR,
	tAIBroadcastNR						TAIBroadcastNR,
	emergencyAreaIDBroadcastNR			EmergencyAreaIDBroadcastNR,
	choice-Extensions		ProtocolIE-SingleContainer { {BroadcastCompletedAreaList-ExtIEs} }
}

BroadcastCompletedAreaList-ExtIEs NGAP-PROTOCOL-IES ::= {
	...
}

BroadcastPLMNList ::= SEQUENCE (SIZE(1..maxnoofBPLMNs)) OF BroadcastPLMNItem

BroadcastPLMNItem ::= SEQUENCE {
	pLMNIdentity			PLMNIdentity,
	tAISliceSupportList		SliceSupportList,
	iE-Extensions		ProtocolExtensionContainer { {BroadcastPLMNItem-ExtIEs} } OPTIONAL,
	...
}

BroadcastPLMNItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-NPN-Support	CRITICALITY reject	EXTENSION NPN-Support		PRESENCE optional}|
	{ID id-ExtendedTAISliceSupportList	CRITICALITY reject	EXTENSION ExtendedSliceSupportList 	PRESENCE optional}|
    {ID id-tAISliceGroupSupportList		CRITICALITY ignore  EXTENSION SliceGroupSupportList    PRESENCE optional},
	...
}
<Unchanged Text Omitted>
SliceOverloadList ::= SEQUENCE (SIZE(1..maxnoofSliceItems)) OF SliceOverloadItem

SliceOverloadItem ::= SEQUENCE {
	s-NSSAI				S-NSSAI,
	iE-Extensions		ProtocolExtensionContainer { {SliceOverloadItem-ExtIEs} }	OPTIONAL,
	...
}

SliceOverloadItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

SliceSupportList ::= SEQUENCE (SIZE(1..maxnoofSliceItems)) OF SliceSupportItem

SliceSupportItem ::= SEQUENCE {
	s-NSSAI				S-NSSAI,
	iE-Extensions		ProtocolExtensionContainer { {SliceSupportItem-ExtIEs} }	OPTIONAL,
	...
}

SliceSupportItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

SliceGroupSupportList ::= SEQUENCE (SIZE(1..maxnoofSliceGroupItems)) OF SliceGroupSupportItem

SliceGroupSupportItem ::= SEQUENCE {
	slicegroupID		SliceGroupID,
	sliceSupportList	SliceSupportList,
	iE-Extensions		ProtocolExtensionContainer { {SliceGroupSupportItem-ExtIEs} }	OPTIONAL,
	...
}

SliceGroupSupportItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

SliceGroupID ::= INTEGER (1.. 16, ...)

<Unchanged Text Omitted>
[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc45798690][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc64446551][bookmark: _Toc73982421][bookmark: _Toc88652511]9.4.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

<Unchanged Text Omitted>
maxnoofCandidateCells				INTEGER ::= 32
maxNRARFCN							INTEGER ::= 3279165
maxnoofSliceGroupItems              INTEGER ::= 16

<Unchanged Text Omitted>
id-MicoAllPLMN											ProtocolIE-ID ::= 282
id-QosFlowFailedToSetupList								ProtocolIE-ID ::= 283
id-tAISliceGroupSupportList                             ProtocolIE-ID ::= aaa
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6. TP for TS 38.423
	Change Begins


[bookmark: _Toc20955329][bookmark: _Toc29991532][bookmark: _Toc36555933][bookmark: _Toc44497678][bookmark: _Toc45108065][bookmark: _Toc45901685][bookmark: _Toc51850766][bookmark: _Toc56693770][bookmark: _Toc64447314][bookmark: _Toc66286808][bookmark: _Toc74151503][bookmark: _Toc88653976]9.2.3.20	TAI Support List
This IE indicates the list of TAIs supported by NG-RAN node and associated characteristics e.g. supported slices.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	TAI Support Item
	
	1..<maxnoofsupportedTACs>
	
	
	–
	

	>TAC
	M
	
	9.2.2.5
	Broadcast TAC
	–
	

	>Broadcast PLMNs
	
	1..<maxnoofsupportedPLMNs>
	
	
	–
	

	>>PLMN Identity
	M
	
	9.2.2.4
	Broadcast PLMN
	–
	

	>>TAI Slice Support List
	M
	
	Slice Support List
9.2.3.22
	Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	–
	

	>>NPN Support
	O
	
	9.2.2.72
	
	YES
	reject

	>>Extended TAI Slice Support List
	O
	
	Extended Slice Support List
9.2.3.139
	Additional Supported S-NSSAIs per TAC, per PLMN or per SNPN.
	YES
	Reject

	>> TAI Slice Group Support List
	O
	
	Slice Group Support List
9.2.3.xx 
	Supported slice groups per TAC, per PLMN or per SNPN.
	YES
	ignore



	Range bound
	Explanation

	maxnoofsupportedTACs
	Maximum no. of TACs supported by an NG-RAN node. Value is 256.

	maxnoofsupportedPLMNs
	Maximum no. of PLMNs supported by an NG-RAN node. Value is 12.


<Unchanged Text Omitted>

9.2.3.xx	Slice Group Support List
This IE indicates the list of supported slice groups and their associated S-NSSAIs.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Group Support Item
	
	1..<maxnoofSliceGroupItems>
	
	

	>Slice Group ID
	M
	
	INTEGER (1..16, …)
	

	>Slice Support List
	M
	
	Slice Support List
9.2.3.22
	



	Range bound
	Explanation

	maxnoofSliceGroupItems
	Maximum no. of signalled slice support items. Value is 16.



<Unchanged Text Omitted>
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

<Unchanged Text Omitted>
id-dataForwardingInfoFromTargetE-UTRANnode,
[bookmark: _Hlk89168732]	id-Cause,
id-tAISliceGroupSupport-List,

<Unchanged Text Omitted>
maxnoofFreqforMDT,
maxnoofNonAnchorCarrierFreqConfig,
maxnoofDataForwardingTunneltoE-UTRAN,
maxnoofSliceGroupItems

<Unchanged Text Omitted>

BroadcastPLMNs ::= SEQUENCE (SIZE(1..maxnoofBPLMNs)) OF PLMN-Identity

BroadcastEUTRAPLMNs ::= SEQUENCE (SIZE(1..maxnoofEUTRABPLMNs)) OF PLMN-Identity


BroadcastPLMNinTAISupport-Item ::= SEQUENCE {
	plmn-id							PLMN-Identity,
[bookmark: _Hlk513554691]	tAISliceSupport-List			SliceSupport-List,
	iE-Extension					ProtocolExtensionContainer { {BroadcastPLMNinTAISupport-Item-ExtIEs} } OPTIONAL,
	...
}

BroadcastPLMNinTAISupport-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ ID id-NPN-Support						CRITICALITY reject	EXTENSION NPN-Support						PRESENCE optional}|
	{ ID id-ExtendedTAISliceSupportList		CRITICALITY reject	EXTENSION ExtendedSliceSupportList		PRESENCE optional}|
    {ID id-tAISliceGroupSupport-List		CRITICALITY ignore  EXTENSION SliceGroupSupport-List    PRESENCE optional},
	...
}

<Unchanged Text Omitted>
SNSSAIAvailableCapacity-List ::= SEQUENCE (SIZE(1.. maxnoofSliceItems)) OF SNSSAIAvailableCapacity-Item

SNSSAIAvailableCapacity-Item ::= SEQUENCE {
	sNSSAI		S-NSSAI,
	sliceAvailableCapacityValueDownlink	INTEGER (0..100),
	sliceAvailableCapacityValueUplink	INTEGER (0..100),
	iE-Extensions				ProtocolExtensionContainer { { SNSSAIAvailableCapacity-Item-ExtIEs } }	OPTIONAL
}

SNSSAIAvailableCapacity-Item-ExtIEs	XNAP-PROTOCOL-EXTENSION ::= {
	...
}

SliceSupport-List	::= SEQUENCE (SIZE(1..maxnoofSliceItems)) OF S-NSSAI

SliceGroupSupport-List ::= SEQUENCE (SIZE(1..maxnoofSliceGroupItems)) OF SliceGroupSupportItem

SliceGroupSupportItem ::= SEQUENCE {
	slicegroupID		SliceGroupID,
	sliceSupport-List	SliceSupport-List,
	iE-Extensions		ProtocolExtensionContainer { {SliceGroupSupportItem-ExtIEs} }	OPTIONAL,
	...
}

SliceGroupSupportItem-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

SliceGroupID ::= INTEGER (1.. 16, ...)

<Unchanged Text Omitted>

9.3.7	Constant definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

<Unchanged Text Omitted>
maxnoofNonAnchorCarrierFreqConfig			INTEGER ::= 15
maxnoofDataForwardingTunneltoE-UTRAN    	INTEGER ::= 256
maxnoofSliceGroupItems                      INTEGER ::= 16

<Unchanged Text Omitted>
id-AdditionLocationInformation							ProtocolIE-ID ::= 251
id-dataForwardingInfoFromTargetE-UTRANnode									ProtocolIE-ID ::= 252
id-tAISliceGroupSupport-List                                                ProtocolIE-ID ::= aaa
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