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1	Introduction
At RAN2#118e the support of RAN sharing was not fully clarified. We have also found that the support of ePLMNs with slice-based cell reselection priorities require some additional clarifications.
This paper discusses these issues and proposes way forward.
2	Discussion
2.1	RAN sharing
The agreed slice-based cell reselection information in SIB16 and RRCRelease messages may include the TAC in addition to NSAG identifier:
NSAG-IdentityInfo-r17 ::=                     SEQUENCE {
    nsag-ID-r17                          NSAG-ID-r17,
    trackingAreaCode-r17                 TrackingAreaCode               OPTIONAL      -- Need R
}
Note: If the TAC is missing UE assumes the TAC of the serving cell. 
When a cell is shared among PLMNs, UEs attached to different PLMNs will interpret the NSAG identifiers according to their PLMN NSAG assignment. It may have undesired effects if a UE uses a slice-based cell reselection policy of another PLMN due to misinterpreting the NSAG identity, e.g., the UE may select a frequency band that is not supported by its PLMN.
We think that the following solutions are possible to solve the problem of NSAG identification ambiguity in slice-based cell reselection information advertised in shared cells:
A)	Harmonizing NSAG identifier and TAC allocation among the PLMNs sharing the cell
B)	Adding PLMN index to NSAG-IdentityInfo
C)	Not providing slice-based cell reselection information in SIBs of shared cell
Harmonizing NSAG identifier and TAC allocation requires relatively strong coordination among the operators of the cell. It is not enough to agree not using the same TACs and/or NSAG identifiers in the shared cell and in the neighbouring cells, as a UE may have NSAG information about any TA from its PLMN. This means that if a TAC NSAG identifier combination is used by any of the PLMNs in a shared cell or in a neighbouring cell of a shared cell, then the same TAC and NSAG combination should not be used in any of the PLMNs sharing the cell. 
In a shared cell, the sharing networks may share the cell access related parameters (in PLMN-IdentityInfo or in NPN-IdentityInfoList) including the TAC, and thus in that case using different TACs in the cell is not possible. In that case harmonizing the NSAG identifier allocation among the PLMNs becomes the only option.
Observation 1.1: Harmonizing NSAG identifier and TAC allocation among the PLMNs sharing the cell to avoid any misinterpretation of the slice-based cell reselection information requires strong coordination among the operators.
Adding PLMN index to NSAG-IdentityInfo is simple solution that does not add significant overhead as the PLMN index is just 4 bits. Note also when the solution is based on the harmonization of the TAC and NSAG identifier allocation, then the adding the TAC of the current cell may also become necessary to different the slice groups of the different PLMNs sharing the cell. As TAC is 3 octets, this may create more overhead than adding the PLMN index and omit the TAC in the NSAG-IdentityInfo. 
Observation 1.2: Adding the PLMN index to the NSAG-IdentityInfo as optional element does not create a significant overhead.
Another deployment option is that no slice-based cell reselection information is provided in SIB messages in shared cells. Therefore, if an operator would like to have slice-based cell reselection when the UE camps in a shared cell, it should be provided it in RRCRelease message. As the UE can move in IDLE in the cells of the registration area, the operator should provide the cell reselection information in RRCRelease message, when the UE registration area contains a shared cell. A limitation of this option is that the validity of the cell reselection information in RRCRelease message is limited by time. 
Observation 1.3: The deployment option of not providing slice-based cell reselection information in SIBs in shared cells has some limitation.
Based on the above observation our understanding is that assuming the harmonization of TAC and NSAG identity allocation is not realistic. As our view is that using only RRCRelease message to provide slice-based cell reselection information for shared cells is too restrictive, we think that it is beneficial to add the PLMN index to the NSAG-IdentityInfo as optional element.
Proposal 1: The PLMN index is added to the NSAG-IdentityInfo in SIB16 as an optional element to make simpler the use of slice-based cell reselection in case of RAN sharing. (See TP in Annex.)
2.2	Equivalent PLMNs
In the context of slice-based cell reselection information there has been no discussion about ePLMNs, A single RA of a UE may contain cells from different ePLMNs, and the UE may receive NSAG information about ePLMNs via NAS. The current NSAG-IdentityInfo does not contain any indication about ePLMNs, and it has not been explicitly clarified that the UE should interpret the NSAG identities in slice-based cell reselection information as NSAG identities of the serving PLMN. We think that an explicit clarification could help to remove an ambiguity.
Proposal 2.1: Add a clarification to 38.331 that the UE should interpret the NSAG identities in slice-based cell reselection information as NSAG identities of the serving PLMN. (See TP in Annex.)
A possible enhancement of the current specification is to enable the networks to provide slice-based cell reselection policies for ePLMNs by adding optionally the PLMN identity to the NSAG-IdentityInfo. The problem of this addition beyond the increased overhead is that it would require the UE to prioritize among the NSAGs belonging to different ePLMNs. 
Observation 2: Adding slice-based cell reselection policies for ePLMNs increases the complexity of NSAG prioritization.
If the operator has information about the slice support in ePLMNs, it is possible to provide slice-based reselection policies that lead to cells of ePLMNs (e.g., prioritizing a band that belongs to an ePLMN for an NSAG). When the UE starts camping in a cell of an ePLMN, then it receives the new cell reselection priorities of the ePLMN, and thus will use the NSAGs of that ePLMN. Therefore, our view is that no changes are needed due to ePLMNs.
[bookmark: _Hlk109122871]Proposal 2.2: RAN2 agrees that there is no need to change anything in slice-based cell selection to support ePLMNs.
3	Conclusion
This document has made the following observations and proposals:
Observation 1.1: Harmonizing NSAG identifier and TAC allocation among the PLMNs sharing the cell to avoid any misinterpretation of the slice-based cell reselection information requires strong coordination among the operators.
Observation 1.2: Adding the PLMN index to the NSAG-IdentityInfo as optional element does not create a significant overhead.
Observation 1.3: The deployment option of not providing slice-based cell reselection information in SIBs in shared cells has some limitation.
Proposal 1: The PLMN index is added to the NSAG-IdentityInfo in SIB16 as an optional element to make simpler the use of slice-based cell reselection in case of RAN sharing. (See TP in Annex.)
Proposal 2.1: Add a clarification to 38.331 that the UE should interpret the NSAG identities in slice-based cell reselection information as NSAG identities of the serving PLMN. (See TP in Annex.)
Observation 2: Adding slice-based cell reselection policies for ePLMNs increases the complexity of NSAG prioritization.
Proposal 2.2: RAN2 agrees that there is no need to change anything in slice-based cell selection to support ePLMNs.



Annex A	Text proposal for TS 38.331
3GPP TSG-RAN WG2 Meeting #119 Electronic	R2-220xxxx
17 – 26 August 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.331
	CR
	Num
	rev
	-
	Current version:
	17.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Enhancement in RAN sharing support with slice-based cell reselection

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	R2

	
	

	Work item code:
	NR_Slice -Core
	
	Date:
	2022-08

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	The support of RAN sharing with slice based cell reselection is not complete.

	
	

	Summary of change:
	A new NSAG-IdentityInfoSIB is defined to enable the reference to a PLMN Identity in SIB16 in shared cell.
Impact analysis
Impacted functionality: Slice based cell reselection.
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not, then the UE will not interpret SIB16 in a correct way.
2. If the UE is implemented according to the CR and the network is not, then the UE will not interpret SIB16 in a correct way.

	
	

	Consequences if not approved:
	RAN sharing support with slice based cell reselection is very limited.

	
	

	Clauses affected:
	6.3.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Page 1













First Modified Subclause
[bookmark: _Toc60777158][bookmark: _Toc100930042][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
<text omitted>
[bookmark: _Toc76423783][bookmark: _Toc100930133]–	FreqPriorityListSlicing
The IE FreqPriorityListSlicing indicates cell reselection priorities for slicing in SIB16.
FreqPriorityListSlicing information element
-- ASN1START
-- TAG-FREQPRIORITYLISTSLICING-START

FreqPriorityListSlicing-r17 ::= SEQUENCE (SIZE (1..maxFreqPlus1)) OF FreqPrioritySlicing-r17

FreqPrioritySlicing-r17 ::=     SEQUENCE {
     dl-ImplicitCarrierFreq-r17            INTEGER (0..maxFreq),
    sliceInfoList-r17                     SliceInfoList-r17                                               OPTIONAL  -- Need R
}

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

SliceInfo-r17 ::=                 SEQUENCE {
    nsag-IdentityInfoSIB-r17             NSAG-IdentityInfo-r17,
    nsag-CellReselectionPriority-r17  CellReselectionPriority                                             OPTIONAL,  -- Need R
    nsag-CellReselectionSubPriority-r17 CellReselectionSubPriority                                        OPTIONAL,  -- Need R
    sliceCellListNR-r17               CHOICE {
        sliceAllowedCellListNR-r17        SliceCellListNR-r17,
        sliceExcludedCellListNR-r17       SliceCellListNR-r17
    }                                                                                                     OPTIONAL  -- Need R
}

SliceCellListNR-r17 ::=           SEQUENCE (SIZE (1..maxCellSlice-r17)) OF PCI-Range


NSAG-IdentityInfoSIB-r17 ::=      SEQUENCE {
    nsag-ID-r17                       NSAG-ID-r17,
    trackingAreaCode-r17              TrackingAreaCode               OPTIONAL,  -- Need S
    plmn-Indentity-r17                INTEGER (1..maxPLMN)           OPTIONAL   -- Need S
}

-- TAG-FREQPRIORITYLISTSLICING-STOP
-- ASN1STOP

	FreqPriorityListSlicing field descriptions

	dl-ImplicitCarrierFreq
Indicates the downlink carrier frequency to which sliceInfoList is associated with. The frequency is signalled implicitly, value 0 corresponds to the serving frequency, value 1 corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and value 2 corresponds to the second frequency indicated by the InterFreqCarrierFreqList in SIB4, and so on.



	SliceInfo field descriptions

	nsag-IdentityInfo
This is the NSAG identifier of the NSAG.

	sliceAllowedCellListNR
List of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding nsag-frequency pair, according to 38.304 [20], clause 5.2.4.11.

	sliceCellListNR
Contains either the list of allow-listed or exclude-listed neighbour cells for slicing.

	sliceExcludedCellListNR
List of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice nsag-frequency pair, according to 38.304 [20], clause 5.2.4.11.



	NSAG-IdentityInfoSIB field descriptions

	[bookmark: _Hlk109224543]trackingAreaCode
The the trackingAreaCode where the nsag-ID is valid. If absent, UE assumes the trackingAreaCode of the serving cell.

	plmn-Identity
Index of the PLMN or SNPN for the NSAG from the plmn-IdentityInfoList or npn-IdentityInfoList fields included in SIB1 where the nsag-ID is valid. If absent, UE assumes the current serving network identity.
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