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1. Introduction
In RAN2#119e, it was postponed what the UE behaviour is when there are differences in configurations for slice specific cell reselection between SIB16 and dedicated signalling [1]. 
	· 5: P1, P2, and P3 in R2-2208519 are postponed. Can discuss if the gNB implementation always provides dedicated slice information only for frequencies/NSAGs in SIB16? If not, what should be the applicable UE behaviour?
Above P1, P2, and P3 are indicated in R2-2208519 [2]

Proposal 1: The UE doesn’t perform slice based cell reselection if SIB16 is not broadcasted even if it has dedicated slice information available.
Proposal 2: If a frequency is present in received FreqPriorityListDedicatedSlicing and not in FreqPriorityListSlicng in SIB16, the UE considers none of the (priortised) NSAGs are available for this frequency.

Proposal 3: If an nsag-id in the FreqPriorityListDedicatedSlicing is not present in the FreqPriorityListSlicing in SIB16, the UE considers this (prioritised) NSAG is not supported by the frequency.

　


In this contribution, the differences in the UE behaviour associated with the use of slice specific cell reselection information between SIB16 and dedicated signalling (hereinafter referred to as “RRC Release”) along with potential specification impacts are discussed.
2. Discussion 
2.1. IE differences between SIB16 and RRC Release
The information elements for slice specific cell reselection specified in TS 38.331 [3] are extracted as follows:

SIB16
[…]
SIB16-r17 ::=                    SEQUENCE {

    freqPriorityListSlicing-r17      FreqPriorityListSlicing-r17              OPTIONAL,  -- Need R

    lateNonCriticalExtension         OCTET STRING                             OPTIONAL,

    ...

}

[…]

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-IdentityInfo-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
[…]

RRCRelease

[…]

CellReselectionPriorities ::=       SEQUENCE {

    freqPriorityListEUTRA               FreqPriorityListEUTRA                         OPTIONAL,       -- Need M

    freqPriorityListNR                  FreqPriorityListNR                             OPTIONAL,       -- Need M

    t320                                ENUMERATED {min5, min10, min20, min30, min60, min120, min180, spare1} OPTIONAL,     -- Need R

    ...,

    [[

    freqPriorityListDedicatedSlicing-r17 FreqPriorityListDedicatedSlicing-r17   OPTIONAL        -- Need M

    ]]

}
[…]

FreqPriorityListNR ::=              SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityNR

FreqPriorityNR ::=                  SEQUENCE {

    carrierFreq                         ARFCN-ValueNR,

    cellReselectionPriority             CellReselectionPriority,

    cellReselectionSubPriority          CellReselectionSubPriority                  OPTIONAL        -- Need R

}
[…]

FreqPriorityListDedicatedSlicing-r17 ::= SEQUENCE (SIZE (1.. maxFreq)) OF FreqPriorityDedicatedSlicing-r17

FreqPriorityDedicatedSlicing-r17 ::=     SEQUENCE {

     dl-ExplicitCarrierFreq-r17               ARFCN-ValueNR,
    sliceInfoListDedicated-r17               SliceInfoListDedicated-r17                 OPTIONAL  -- Need R
}
SliceInfoListDedicated-r17 ::=           SEQUENCE (SIZE (1..maxSliceInfo-r17)) OF SliceInfoDedicated-r17
SliceInfoDedicated-r17 ::=               SEQUENCE {

    nsag-IdentityInfo-r17                    NSAG-IdentityInfo-r17,
    nsag-CellReselectionPriority-r17         CellReselectionPriority                    OPTIONAL,  -- Need R

    nsag-CellReselectionSubPriority-r17      CellReselectionSubPriority                OPTIONAL   -- Need R
}
[…]
With reference to the above IEs, the following table summarizes a list of available/not available IEs between SIB16 and RRC Release as it relates to slice specific cell reselection: 
Table 1: IE availability for slice specific cell reselection in SIB16 and RRC Release

	Information Element
	SIB16
	RRC Release

	DL carrier frequency 
(dl-ImplicitCarrierFreq , dl-ExplicitCarrierFreq)
	Available
	Available

	NSAG Identity Info
(nsag-IdentityInfo)
	Available
	Available

	NSAG cell reselection priority 
(nsag-CellReselectionPriority, nsag-CellReselectionSubPriority)
	Available
	Available

	Slice cell list 
(SliceAllowedCellList, SliceExcludedCellList, in sliceCellListNR-r17)
	Available
	N/A


For sliceCellListNR, it is available in SIB16, but it is not available in RRCRelease according to Table.1, which will be further discussed below.
Observation 1 For slice specific cell reselection, the main difference between SIB16 and RRCRelease is the availability of sliceCellListNR in SIB16 and its absence in RRCRelease. 

Other related IEs available to both SIB16 and RRCRelease, i.e.,nsag-CellReslectionPriority and nsag-CellRelsectionSubPriority are already specified as follows [4]: 
	5.2.4
Cell Reselection evaluation process

5.2.4.1
Reselection priorities handling

[…]

If any fields with cellReselectionPriority or nsag-CellReselectionPriority are provided in dedicated signalling, the UE shall ignore any fields with cellReselectionPriority and nsag-CellReselectionPriority provided in system information.


Although the above IEs are available to both SIB16 and RRC Release, the configured values of these IEs may be different. For example, the DL carrier frequency may have different values while the nsag-IdentityInfo is the same for SIB16 and RRC Release. The potential differences in the IEs need to be considered along with the nsag-CellReselectionPriority configured to the UE: The following examples highlights some of considerations that the UE will need to handle:
Example 1.
	SIB16 information
	RRC Release Information

	Freq:A, nsag:1, nsag-CellReselectionPriority:7

Freq:B, nsag:2, nsag-CellReselectionPriority:5
	Freq:A, nsag:1, nsag-CellReselectionPriority:1



	↓

	Cell reselection priority the UE considers

	Freq:A, nsag:1, nsag-CellReselectionPriority:1

Freq:B, nsag:2, nsag-CellReselectionPriority: (ignored)


Example 2.

	SIB16 information
	RRC Release Information

	Freq:A, nsag:1, nsag-CellReselectionPriority:7

Freq:B, nsag:2, nsag-CellReselectionPriority:5
	Freq:C, nsag:3, nsag-CellReselectionPriority:3



	↓

	Cell reselection priority the UE considers

	Freq:A, nsag:1, nsag-CellReselectionPriority: (ignored)
Freq:B, nsag:2, nsag-CellReselectionPriority: (ignored)

Freq:C, nsag:3, nsag-CellReselectionPriority:3


According to the specification for the nsag-CellRelesectionPriority and the nsag-CellReselectionSubPriority, when there is a difference between SIB16 and RRC Release, the UE shall use the nsag-CellRelesectionPriority and the nsag-CellReselectionSubPriority configured in RRC Release.

Therefore, we provide following proposal.

Proposal 1 The UE should use the DL carrier frequency, the nsag-IdenityInfo, the nsag-CellReslectionPriority, and the nsag-CellRelsectionSubPriority, configured in RRC Release when their values are different between SIB16 and RRC Release.
Consequently, the only remaining issue is the UE behaviour associated with sliceCellListNR.
2.2. sliceCellListNR

For sliceCellListNR, the IE is available in SIB16, but it is not available in RRC Release. The UE behaviour should be considered when the UE receives RRC Release with the slice information, i.e., freqPriorityListDedicatedSlicing, in case the UE was configured by SIB16 with sliceCellListNR. 
In Rel-17, RAN2 assumed the homogeneous principle based on the following agreements [5]. On the other hand, according to TR 38.832 [6], there is the possibility that a cell is unable to support a slice even if the homogeneous principle is applied.
	Agreements (RAN2#113-bis-e)

· 1
RAN2 aligns with SA2 assumption that support of slices in a TA is homogenous also for Rel-17 (i.e. all cells within a TA supports the same slice availability). If SA2 decides to support heterogeneous deployments, RAN2 can revisit this.




	TS38.832
Issue 4: If the serving cell is unable to support the requested slices, the serving cell may need to perform handover to a cell supporting the requested slices or release the RRC connection.


Therefore, it’s unreasonable to assume that all the slices configured in RRC Release are supported by all the cells, since it’s difficult for all the cells to unconditionally support by all the slices.
If sliceCellListNR is configured in SIB16, the values of this IE would be universal when the UE is configured with the slice information in RRC Release. Therefore, the UE should check SliceCellListNR in SIB16, according to the current specification below [4].
	The UE considers a cell on an NR frequency to support all slices of an NSAG if
-
the corresponding nsag-ID is indicated for the NR frequency and valid for current TA; and
-
the cell is either listed in the sliceAllowedCellListNR (if provided in the used slice specific cell reselection information) or the cell is not listed in the sliceExcludedCellListNR (if provided in the used slice specific cell reselection information); or
-
Neither sliceAllowedCellListNR nor sliceExcludedCellListNR is configured in the used slice specific cell reselection information


In addition, there is also the case when SIB16 is not broadcasted (i.e., no SIB16 scheduling information in SIB1). In this case, it may be assumed that the slices are supported by all the cells, since it’s equivalent with neither sliceAllowedCellListNR nor sliceExcludedCellListNR is configured. Regardless of whether the slices are partially supported by some cells or not supported by any of the cells, it can be controlled by the gNB with SIB16 broadcast, or to exclude the slice information in RRC Release (i.e., it is up to gNB implementation). 
Proposal 2 The UE should use sliceCellListNR from SIB16 when the slice information is configured in RRC Release. 
With regards to specification impact, if SIB16 is broadcasted, the current specification is sufficient, since even if there is no text in TS 38.304 that states: “the UE shall ignore any fields with sliceCellListNR provided in system information.”. If SIB16 is not being broadcasted, its behaviour is same as receiving SIB16 which has no sliceCellListNR. 
2.3. UE behaviour in case different configurations 
As discussed above, no issue is found in the current specification on the UE behaviours in case the IEs (i.e., DL carrier frequency, nsag-IdentityInfo, NSAG Cell reselection priority and sliceCellListNR) are different between SIB16 and RRC Release. Therefore, there is no need to change the specification.
Proposal 3 No need to change the specification in terms of the situation that the slice information is different between SIB16 and dedicated signalling.
Accordingly, it’s not necessary to specify any additional restriction on the gNB implementations in terms of the slice specific cell reselection information in SIB16 and RRC Release. 

Proposal 4 The relationship between SIB16 and RRC Release should be independent, i.e., the gNB may provide the configuration in RRC Release which is different from one in SIB16. 
3. Conclusion
In this contribution, the UE behaviour when the slice information is different between SIB16 and dedicated signalling (i.e., RRC Release) is discussed. RAN2 is kindly asked to take into account the observations and proposals below:
Observation 1
For slice specific cell reselection, the main difference between SIB16 and RRCRelease is the availability of sliceCellListNR in SIB16 and its absence in RRCRelease.
Proposal 1
The UE should use the DL carrier frequency, the nsag-IdenityInfo, the nsag-CellReslectionPriority, and the nsag-CellRelsectionSubPriority, configured in RRC Release when their values are different between SIB16 and RRC Release.
Proposal 2
The UE should use sliceCellListNR from SIB16 when the slice information is configured in RRC Release.
Proposal 3
No need to change the specification in terms of the situation that the slice information is different between SIB16 and dedicated signalling.
Proposal 4
The relationship between SIB16 and RRC Release should be independent, i.e., the gNB may provide the configuration in RRC Release which is different from one in SIB16.
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