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1. Introduction
[bookmark: OLE_LINK1]Last RAN3#107-e meeting discussed NPN support of network slicing, e.g. in [1]. This contribution intends to further discuss this issue and potential impact on RAN.
2. Discussion
In TS 23.501, the network slicing for NPN is excerpted as follows. 
	[bookmark: _Toc20150003][bookmark: _Toc27846802]5.18.5	Network Sharing and Network Slicing
As defined in clause 5.15.1, a Network Slice is defined within a PLMN or SNPN. Network sharing is performed among different PLMNs and/or SNPNs. In the case of network sharing, each PLMN or SNPN sharing the NG-RAN defines and supports its PLMN- or SNPN- specific set of slices that are supported by the common NG-RAN.
……
[bookmark: _Toc20150082][bookmark: _Toc27846881]5.30	Support for non-public networks
[bookmark: _Toc20150083][bookmark: _Toc27846882]5.30.1	General
……
Public network integrated NPNs can be enabled using network slicing (see Annex D).
[bookmark: _Toc20150093][bookmark: _Toc27846892]5.30.3	Public network integrated NPN
[bookmark: _Toc20150094][bookmark: _Toc27846893]5.30.3.1	General
Public network integrated NPNs are NPNs made available via PLMNs e.g. by means of dedicated DNNs, or by one (or more) Network Slice instances allocated for the NPN. The existing network slicing functionalities apply as described in clause 5.15. When an NPN is made available via a PLMN, then the UE has a subscription for the PLMN.
NOTE 1:	Annex D provides additional consideration to consider when supporting Non-Public Network as a Network Slice of a PLMN.



It can be observed that for PNI-NPN, the existing network slicing functionalities apply. And the introduction of CAG concept is just used for the UE access. Hence there is no need to add the CAG into the TAI Support List across the related interfaces until SA2 makes further decisions. 
No need to add the CAG list into the TAI Support List for all related interfaces.

Also it can be observed that the network slice is defined within a PLMN or SNPN. Typically, for SNPN, the SNPN specific set of slices are supported by the shared NG-RAN. This mean, different SNPNs can serve the same set, or the different set of slices, based on the SNPN service provider’s implementation. 
One question raised during the email discussion is that: for SNPNs sharing the same TAI, can they serve the same slices for the concerned TAI? 
From our perspective, the answer is positive. This is a possible scenario for RAN sharing cases. Typically, for SNPNs sharing the same TAI, their supported slices can be the same. Anyway together with the NIDs, the same slices can be supported within the different SNPNs. On the other hand, if SNPN service providers intend to support different slices, different TACs can be assigned instead. 
Even for future proof reasons, the NPN support list can be added in the TAI support list. Whether to use include a single NID or multiple NIDs can be left the actual implementations for RAN sharing. 
Note that the BLCR for NG interface has the already captured the structure. The same can be applied to other interfaces. 
Add the NID support list (including one or multiple NIDs) in TAI Support List for XnAP.
In BL CR for E1AP, the following editor note is included. 
· Editor’s Note 2:	It is assumed that the Slice Support List IE in the Supported PLMNs List IE is associated to a single SNPN ID only. Therefore, the SNPN Information consists of a single NID only. This aspect is pending final confirmation from other TSGs
As analysed above, it is possible that the multiple SNPNs sharing the same PLMN ID can support the same slices. Hence the Slice Support List IE in the Supported PLMNs List IE can be associated to multiple SNPN IDs
Update the NPN Support Information to include NID lists for E1AP. 

In TS 38.300, the general RAN support of network slicing is described. There is need to add the NPN support of network slicing as well, which could be very similar to those in TS 23. 501. 
Add the NPN support in the network slicing agenda for TS 38.300. 
Different from Xn interface, the current structure in the tabular of the messages (e.g. NG setup request, Served cell information included in the F1 setup request message) for NG and F1 interfaces are still applicable, no matter whether the SNPNs sharing the same TAI serve the same slices or not. For example, the slices served by different SNPNs sharing the same TAI are included into different PLMN loops. We then have the following proposal,
The current spec does not need additional changes on slices aspects over NG and F1 interfaces. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
This contribution discusses slicing aspects for NPN including PNI-NPN and SNPN. The following proposal is proposed. 
1. No need to add the CAG list into the TAI Support List for all related interfaces.
Add the NID support list (including one or multiple NIDs) in TAI Support List for XnAP.
Update the NPN Support Information to include NID lists for E1AP. 
Add the NPN support in the network slicing agenda for TS 38.300. 
The current spec does not need additional changes on slices aspects over NG and F1 interfaces. 
[bookmark: _Toc423020280]4. Reference	
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5. TP based on XnAP BL CR [R3-201593]

[bookmark: _Toc20955329][bookmark: _Toc29991532]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 TA
	
	

	>>NPN Support
	O
	
	9.2.3.xx
	
	YES
	reject


[bookmark: _GoBack]
<Unchanged Text Omitted>
9.2.3.xx	NPN Support
This IE lists the Non-Public Networks supported by a node in a TAI.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NPN Support
	M
	
	
	

	>SNPN
	
	
	
	

	>>NID Support List
	
	1..<maxnoofNIDsupported>
	
	

	>>>NID
	M
	
	9.2.2.X1
	



	Range bound
	Explanation

	maxnoofNIDsupported
	Maximum no. of NIDs supported. Value is 12.



<Unchanged Text Omitted>









	

[bookmark: _Toc36556019]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
<Unchanged Text Omitted>
	id-ExtendedRATRestrictionInformation, 
	id-QoSMonitoringRequest,
	id-NPNSupport,

<Unchanged Text Omitted>
	maxnoofExtTLAs,
	maxnoofGTPTLAs,
	maxnoofNIDsupported

<Unchanged Text Omitted>
BroadcastPLMNinTAISupport-Item ::= SEQUENCE {
	plmn-id							PLMN-Identity,
	tAISliceSupport-List			SliceSupport-List,
	iE-Extension					ProtocolExtensionContainer { {BroadcastPLMNinTAISupport-Item-ExtIEs} } OPTIONAL,
	...
}

BroadcastPLMNinTAISupport-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ ID id-NPNSupport	CRITICALITY reject	EXTENSION NPNSupport	PRESENCE optional },
	...
}
<Unchanged Text Omitted>
NPN-Support ::= CHOICE {
	sNPN					NID-SupportList,
	choice-Extensions		ProtocolIE-SingleContainer { {NPN-Support-ExtIEs} }
}

NPN-Support-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}
NID-SupportList ::= SEQUENCE (SIZE(1..maxnoofNIDsupported)) OF NID

[bookmark: _Toc36556021]9.3.7	Constant definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

<Unchanged Text Omitted>
id-NPNPagingAssistanceInformation				ProtocolIE-ID ::= xxx

<Unchanged Text Omitted>
maxnoofNIDsupported								INTEGER ::= 12
