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In RAN3#107-e, the summary of the email discussion on NPN support over F1 (CB# 79) indicated that RAN3 need to discuss the issue of slice configuration for NPN [1]. In this purpose, RAN3 had an email discussion [2] to draft an LS to SA2 to request its feedback on whether any change to the definition of the legacy TAI is needed in order to introduce slice availability information in NPN. However, the draft LS to SA2 was not agreed [3]. 
In this contribution, we review main points covered in the email discussion on the draft LS and provide possible options to introduce slice availability in NPN. The TP for NPN BL CR to TS38.473 is included.  
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In Email#8 – NPN LS, RAN3 discussed the issue of slice availability in NPN (i.e. SNPN and PNI-NPN), and the following are some of the main issues mentioned in the discussion on SNPN case [1]:
· If a TAI (PLMN ID + TAC) is shared among multiple SNPNs, which is possible, if the SNPN identifiers consist of the same PLMN ID, it is assumed, that different sets of slice(s) are available per SNPN.
· TAI (PLMN ID+TAC) are signalled on NG-RAN interfaces. RAN3 has not add the NID to the legacy TAI definition and did not identify a functional necessity to do so. RAN3 would appreciate SA2’s view on that matter.

In the conclusion of the email discussion there was no agreement in RAN3 to send the LS to SA2. 
The blocking point was on how to clearly indicate that slices are not shared among multiple SNPNs that share the same TAI. In other words, different sets of slices are assigned to different SNPNs.

In the following we discuss potential options solutions that can address the issue of slice availability in  the case of multiple SNPNs, under a common PLMN, and sharing the same TAI. 



2.1 Slice availability in SNPN: 
Based on 23.501, the assumption in RAN3 is that the slice availability for an SNPN follows the same principles as specified for a PLMN:

As defined in clause 5.15.1, a Network Slice is defined within a PLMN or SNPN. 

2.1.1 Introduce slice availability in SNPN without changing TAI definition

Option 1: introduce the list of NIDs at the PLMN ID level

[bookmark: _Hlk37234330]As shown in the Annex (below), for option 1, the NPN support information IE is introduced at the PLMN Identity level. In this case, the combination of a common PLMN Identity and different NIDs will result in multiple SNPNs. That is, multiple serving SNPNs (PLMN ID+NIDs).
Moreover, considering that the NPN support information IE is at the same level of the TAI Slice Support List IE. This means that all slices per TAI would be available to multiple SNPNs.  

Observation 1: introducing NPN Support Information IE at the same level of PLMN Identity IE, would mean that all slices per TAI could be shared among multiple SNPNs.

To our understanding, option 1 could be introduced with a clarification text that in this case of multiple SNPNs sharing the same TAI, different sets of slice are configured per SNPN. 

[bookmark: _Hlk37235097]Observation 2: If the NPN Support Information IE is introduce at the same level of TAI Slice Support List IE, a clarification text, in semantics, is needed to indicate that different sets of slices are configured per SNPN.

Option 2: introduce a single NID at the PLMN ID level

In this case, only a single NID is introduced below the at the TAI Slice Support List IE. This will ensure that the set of slices supported per TAI are only available to a single serving SNPN.
The question is whether this would complicate the case of RAN sharing among multiple SNPNs. 
  
Observation 3: Introducing a single NID at the same level of TAI Slice Support List IE, could ensure that the set of slices supported per TAI are only available to a single serving SNPN.




2.2.2 Introduce slice availability in SNPN by changing TAI definition 

Option 3: introduce SNPN specific slice information

According to 23.501: 
A Network Slice may be available in the whole PLMN or in one or more Tracking Areas of the PLMN.
However, the indication of a slice availability in a SNPN is only possible in the case of NG-RAN node sharing among multiple SNPNs, in which each SNPN can define and support its own set of slices supported by the NG-RAN.
One proposal that was discussed during the email discussion [2], is to introduce a per SNPN slice configuration. However, this would require a change in the TAI definition to include NID information. 
In RAN3 opinion whether this change is feasible or needed would require SA2 opinion on the issue.  

Observation 4: introducing a per SNPN slice configuration to TAI, would require feedback from SA2 on the change of legacy TAI definition.

In our understanding, RAN3 will need to discuss the three possible options listed in the Annex and decided whether an LS to SA2 on possible change to TAI is still needed.

Proposal 1:  RAN3 to discuss and select a suitable solution to introduce the slice information in SNPN from the proposed options in the TP to TS 38.473 in the Annex.

Proposal 2: remove the “Editor’s Note:	The exact location of the introduced IE “NPN Support Information” needs to be further discussed.

3	Conclusions 
In this contribution we discussed the issue of introducing slice availability information in SNPN. The following are the observations and proposals in this document:

Observation 1: introducing NPN Support Information IE at the same level of PLMN Identity IE, would mean that all slices per TAI could be shared among multiple SNPNs.

Observation 2: If the NPN Support Information IE is introduce at the same level of TAI Slice Support List IE, a clarification text, in semantics, is needed to indicate that different sets of slices are configured per SNPN.
Observation 3: Introducing a single NID at the same level of TAI Slice Support List IE, could ensure that the set of slices supported per TAI are only available to a single serving SNPN.

Observation 4: introducing a per SNPN slice configuration to TAI, would require feedback from SA2 on the change of legacy TAI definition.

[bookmark: _Hlk37269155]Proposal 1:  RAN3 to discuss and select a suitable solution to introduce the slice information in SNPN from the proposed options in the TP to TS 38.473 in the Annex.

Proposal 2: remove the “Editor’s Note:	The exact location of the introduced IE “NPN Support Information” needs to be further discussed
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5	Annex TP to BL CR for NPN to TS 38.473 

Option 1:
[bookmark: _Toc20955914][bookmark: _Toc29893032]9.3.1.10	Served Cell Information
This IE contains cell configuration information of a cell in the gNB-DU.
[bookmark: _Hlk33681850]

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	Configured EPS TAC
	O
	
	9.3.1.29a
	
	-
	

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	[bookmark: _Hlk37021692]>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per TA. 
	YES
	ignore

	>NPN Support Information
	O
	
	9.3.1.x2
	Supported NPNs per PLMN.
Different sets of Supported S-NSSAIs are specified for multiple SNPNs.
	YES
	reject

	CHOICE NR-Mode-Info 
	M
	
	
	
	-
	

	>FDD
	
	
	
	
	-
	

	>>FDD Info
	
	1
	
	
	-
	

	>>>UL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>DL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>UL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>DL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>TDD
	
	
	
	
	-
	

	>>TDD Info
	
	1
	
	
	-
	

	>>> NR FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>> Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message defined in TS 38.331 [8].
	-
	

	RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	YES
	ignore

	Extended Served PLMNs List
	
	0..1
	
	This is included if more than 6 Served PLMNs is to be signalled.
	YES
	ignore

	>Extended Served PLMNs Item
	
	1 ..<maxnoofExtendedBPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per TA. 
	-
	

	>>NPN Support Information
	O
	
	9.3.1.x2
	Supported NPNs per PLMN.
Different sets of Supported S-NSSAIs are specified for multiple SNPNs.
	YES
	reject

	Cell Direction
	O
	
	9.3.1.78
	
	YES
	ignore

	Cell Type 
	O
	
	9.3.1.87
	
	YES
	ignore

	Broadcast PLMN Identity Info List
	
	0..<maxnoofBPLMNsNR-1>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [8]. The PLMN Identities and associated information contained in this IE is provided in the same order as broadcast in SIB1.
	YES
	ignore

	>PLMN Identity List
	M
	
	Available PLMN List
9.3.1.65
	
	-
	

	>Extended PLMN Identity List
	O
	
	Extended Available PLMN List
9.3.1.76
	
	-
	

	>5GS-TAC
	O
	
	OCTET STRING (3)
	
	-
	

	>NR Cell Identity
	M
	
	BIT STRING (36)
	
	-
	

	>RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	-
	

	Aggressor gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated aggressor gNB Set ID of the cell
	YES
	ignore

	Victim gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated Victim gNB Set ID of the cell
	YES
	ignore



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.

	maxnoofExtendedBPLMNs
	Maximum no. of Extended Broadcast PLMN Ids. Value is 6.

	maxnoofBPLMNsNR-1
	Maximum no. of PLMN Ids.broadcast in an NR cell minus 1. Value is 11.




9.3.1.x1	NID
This IE is used to identify (together with a PLMN identifier) a Stand-alone Non-Public Network. The NID is specified in TS 23.003 [22].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NID
	M
	
	OCTET STRING (SIZE(7))
	Editor’s Note: Coding and semantics are FFS 


[bookmark: _Hlk25157470]
9.3.1.x2	NPN Support Information
This IE contains NPN related broadcast information.
Editor’s Note:	PNI-NPN aspects need to be further discussed.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Support Information
	M
	
	
	

	>SNPN 
	
	
	
	

	>>NID Support List
	
	1..<maxnoofNIDsupported>
	
	

	>>>NID
	M
	
	9.3.1.x1
	



	Range bound
	Explanation

	maxnoofNIDsupported
	Maximum no. of NIDs broadcast in a cell. Value is 12.


















Option 2: 

9.3.1.10	Served Cell Information
This IE contains cell configuration information of a cell in the gNB-DU.


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	Configured EPS TAC
	O
	
	9.3.1.29a
	
	-
	

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per TA. 
	YES
	ignore

	>NID
	O
	
	9.3.1.x1
	The combination of the PLMN ID and NID identifies a SNPN in the TAI.
	YES
	reject

	CHOICE NR-Mode-Info 
	M
	
	
	
	-
	

	>FDD
	
	
	
	
	-
	

	>>FDD Info
	
	1
	
	
	-
	

	>>>UL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>DL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>UL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>DL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>TDD
	
	
	
	
	-
	

	>>TDD Info
	
	1
	
	
	-
	

	>>> NR FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>> Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message defined in TS 38.331 [8].
	-
	

	RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	YES
	ignore

	Extended Served PLMNs List
	
	0..1
	
	This is included if more than 6 Served PLMNs is to be signalled.
	YES
	ignore

	>Extended Served PLMNs Item
	
	1 ..<maxnoofExtendedBPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per TA. 
	-
	

	>>NID
	O
	
	9.3.1.x1
	The combination of the PLMN ID and NID identifies a SNPN in the TAI.
	YES
	reject

	Cell Direction
	O
	
	9.3.1.78
	
	YES
	ignore

	Cell Type 
	O
	
	9.3.1.87
	
	YES
	ignore

	Broadcast PLMN Identity Info List
	
	0..<maxnoofBPLMNsNR-1>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [8]. The PLMN Identities and associated information contained in this IE is provided in the same order as broadcast in SIB1.
	YES
	ignore

	>PLMN Identity List
	M
	
	Available PLMN List
9.3.1.65
	
	-
	

	>Extended PLMN Identity List
	O
	
	Extended Available PLMN List
9.3.1.76
	
	-
	

	>5GS-TAC
	O
	
	OCTET STRING (3)
	
	-
	

	>NR Cell Identity
	M
	
	BIT STRING (36)
	
	-
	

	>RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	-
	

	Aggressor gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated aggressor gNB Set ID of the cell
	YES
	ignore

	Victim gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated Victim gNB Set ID of the cell
	YES
	ignore



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.

	maxnoofExtendedBPLMNs
	Maximum no. of Extended Broadcast PLMN Ids. Value is 6.

	maxnoofBPLMNsNR-1
	Maximum no. of PLMN Ids.broadcast in an NR cell minus 1. Value is 11.







Option 3: 
9.3.1.10	Served Cell Information
This IE contains cell configuration information of a cell in the gNB-DU.


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	

	NR PCI
	M
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	Configured EPS TAC
	O
	
	9.3.1.29a
	
	-
	

	Served PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	-
	

	>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per TA. 
	YES
	ignore

	>NPN Support Information
	O
	
	9.3.1.x2
	Supported NPNs per PLMN.
	YES
	reject

	CHOICE NR-Mode-Info 
	M
	
	
	
	-
	

	>FDD
	
	
	
	
	-
	

	>>FDD Info
	
	1
	
	
	-
	

	>>>UL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>DL FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>>UL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>DL Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>TDD
	
	
	
	
	-
	

	>>TDD Info
	
	1
	
	
	-
	

	>>> NR FreqInfo
	M
	
	NR Frequency Info
9.3.1.17
	
	-
	

	>>> Transmission Bandwidth
	M
	
	Transmission Bandwidth
9.3.1.15
	
	-
	

	>>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message defined in TS 38.331 [8].
	-
	

	RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	YES
	ignore

	Extended Served PLMNs List
	
	0..1
	
	This is included if more than 6 Served PLMNs is to be signalled.
	YES
	ignore

	>Extended Served PLMNs Item
	
	1 ..<maxnoofExtendedBPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.1.14
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List
9.3.1.37
	Supported S-NSSAIs per TA. 
	-
	

	>>NPN Support Information
	O
	
	9.3.1.x2
	Supported NPNs per PLMN.
	YES
	reject

	Cell Direction
	O
	
	9.3.1.78
	
	YES
	ignore

	Cell Type 
	O
	
	9.3.1.87
	
	YES
	ignore

	Broadcast PLMN Identity Info List
	
	0..<maxnoofBPLMNsNR-1>
	
	This IE corresponds to the PLMN-IdentityInfoList IE in SIB1 as specified in TS 38.331 [8]. The PLMN Identities and associated information contained in this IE is provided in the same order as broadcast in SIB1.
	YES
	ignore

	>PLMN Identity List
	M
	
	Available PLMN List
9.3.1.65
	
	-
	

	>Extended PLMN Identity List
	O
	
	Extended Available PLMN List
9.3.1.76
	
	-
	

	>5GS-TAC
	O
	
	OCTET STRING (3)
	
	-
	

	>NR Cell Identity
	M
	
	BIT STRING (36)
	
	-
	

	>RANAC
	O
	
	RAN Area Code
9.3.1.57
	
	-
	

	Aggressor gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated aggressor gNB Set ID of the cell
	YES
	ignore

	Victim gNB Set ID
	O
	
	9.3.1.93
	This IE indicates the associated Victim gNB Set ID of the cell
	YES
	ignore



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.

	maxnoofExtendedBPLMNs
	Maximum no. of Extended Broadcast PLMN Ids. Value is 6.

	maxnoofBPLMNsNR-1
	Maximum no. of PLMN Ids.broadcast in an NR cell minus 1. Value is 11.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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This IE indicates the list of supported slices.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Slice Support Item
	
	1..<maxnoofSliceItems>
	
	

	>S-NSSAI
	M
	
	9.3.1.24
	

	>S-NSSAI per SNPN
	O
	
	9.3.1.24
	



	Range bound
	Explanation

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.


<<<<<<<<<<<<<<<<<<<< End of changes >>>>>>>>>>>>>>>>>>>>
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