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1	Introduction
This contribution discusses some issues related to handling of slice specific reselection based on the discussions and agreements in RAN2#118-e.
2	Discussion
2.1	Dedicated and broadcast slice information availability
In RAN2#118-e [1], the following agreement is made
No PCI - list in the RRCRelease message for slice-specific reselection priorities in Rel-17 (similar as in legacy). UE uses PCI list from SIB (if received).

Since the UE uses the slice specific information from both dedicated signaling (priorities) and SIB16 (PCI list) we have the below cases for the availability of dedicated and broadcast slice Information.
1. SIB16 is not broadcasted in the serving cell but the UE has received freqPriorityListDedicatedSlicing in RRC Release.
2. SIB16 is broadcasted, but a frequency in FreqPriorityListDedicatedSlicing is not present in FreqPriorityListSlicing in SIB16.
3. FreqPriorityListSlicing is available in SIB16 for all the frequencies in FreqPriorityListDedicatedSlicing, but an nsag-id for a frequency in FreqPriorityListDedicatedSlicing is not present in the FreqPriorityListSlicing in SIB16 for that frequency.
The UE behavior in all these cases are not specified in current specification [2], but there are two options for the UE for each of these cases.
Case 1: SIB16 is not broadcast by the serving cell
If SIB16 is not broadcast by the serving cell, there are two options available for the UE: 
Option 1: The UE considers all the (prioritised) NSAGs in dedicated information are available, for cell reselection from this serving cell. 
Option 2: The UE considers none of the (prioritised) NSAGs in dedicated information are available and doesn’t perform slice based cell reselection, for cell reselection from this serving cell.
In our view, option 2 is more preferable as there may be some areas where, slice based cell reselection is not deployed while the UE still keeps dedicated slice information based on T320 timer.
Proposal 1: The UE doesn’t perform slice based cell reselection if SIB16 is not broadcasted even if it has dedicated slice information available.
Case 2: Frequency in dedicated slice information is not present in FreqPriorityListSlicng in SIB16.
If a frequency is present in FreqPriorityListDedicatedSlicing, received in RRC Release, and if it is not present in FreqPriorityListSlicng in SIB16, there are two options available for the UE:
Option 1: The UE considers all the (priortised) NSAGs in dedicated information are available for this frequency for cell reselection from this serving cell.
Option 2: The UE considers none of the (priortised) NSAGs are available for this frequency for cell reselection from this serving cell.
However, in our view, similar to the case 1, option 2 is more suitable as for some frequencies, none of the prioritised slices may be deployed in one area and may be deployed in another area. 
Proposal 2: If a frequency is present in received FreqPriorityListDedicatedSlicing and not in FreqPriorityListSlicng in SIB16, the UE considers none of the (prioritised) NSAGs are available for this frequency.
Case 3: NSAG in the FreqPriorityListDedicatedSlicing is not present in the FreqPriorityListSlicing
If an nsag-id in the FreqPriorityListDedicatedSlicing is not present in the FreqPriorityListSlicing in SIB16, we have two options here also:
1. The UE considers this (prioritized) NSAG is supported by the frequency for cell reselection from this serving cell.
2. The UE considers this (prioritized) NSAG is not supported by the frequency for cell reselection from this serving cell.
In our understanding, the option 2 is preferable as the deployment of slices in a frequency may vary at different locations, while dedicated slice information is still valid.
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.
To reflect above proposals simultaneously in the current specification, the UE needs to determine whether an NR frequency and a cell on an NR frequency support all slices of a NSAG or not based on SIB16. We have provided the corresponding TP for proposals 1, 2, 3 in annexure in section 5.1.
2.2	Issues with re-derivation of Priorities
We have below clause in TS 38.304 for the case where the best cell doesn’t support the NSAG.
	For a UE performing slice-based cell reselection if a best cell in a frequency fulfils the above criteria for cell reselection based on re-selection priority for the frequency and NSAG derived according to clause 5.2.4.11, but this cell does not support the NSAG (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the NSAG(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority is used for a maximum of 300 seconds, or until new information of NSAG(s) and their priorities are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.


In our understanding, current specification distinguishes to use the terms 'best cell' and 'highest ranked cell' i.e. the highest ranked cell refers to the cell fulfilling cell reselection criteria specified in clause 5.2.4.6 while the best cell refers to the cell according to absolute priority reselection criteria specified in clause 5.2.4.5. In other words, the best cell may not be the same as the highest ranked cell in some scenarios. 
Observation 1: Two terms 'best cell' and 'highest ranked' cell have different meaning in the specification. 
Thus, we need to clarify that above section is applicable for both the highest ranked cell and best cell on the UE behavior of re-deriving reselection priorities.  
Proposal 4: Clarify that the UE behavior of re-deriving reselection priority specified in clause 5.2.4.5 is also applicable to the highest ranked cell. 
As highlighted in green, current specification mentions that if the best cell doesn’t support any prioritized NSAG, UE re-derives the priority based on the NSAGs supported by the best cell. However in case the best cell doesn’t support any prioritized NSAG, the UE behavior is unclear. We propose that in such a case, the UE shall re-derive reselection priority of the frequency as if none of the NSAG(s) provided by NAS are supported according to clause 5.2.4.11 of TS 38.304 to consider only the legacy cell reselection priorities, which seems the intended UE behavior.
Proposal 5: If the best cell or highest ranked cell in a frequency doesn’t support any prioritized NSAG, UE shall re-derive a re-selection priority of the frequency as if none of the NSAG(s) provided by NAS are supported according to clause 5.2.4.11. 
2.3	Handling of (NSAG) CellReselection SubPriority
It is worthy to note that the value range of the IE CellReselectionPriority is INTEGER (0..7) while that of the IE CellReselectionSubPriority is (0.2, 0.4, 0.6, 0.8). If network provides both fields nasg-CellReselectionPriority and nsag-CellReselectionSubPriority for an NSAG on an NR frequency, the UE derives the absolute reselection priority by adding two signalled values as in legacy. 
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
}
Observation 2: As in legacy, if both fields nsag-CellReselectionPriority and nsag-CellReselectionSubPriority are signalled, UE derives the absolute reselection priority by adding two signalled value. 
In the slice based cell reselection rules in section 5.2.4.11 of TS 38.304, UE considers only nsag-CellReselectionPriority or cellReselectionPriority and doesn’t consider nsag-CellReselectionSubPriority or cellReselectionSubPriority. This may cause issues, especially when same value of nsag-CellReselectionPriority (or cellReselectionPriority) is signalled while different values of nsag-CellReselectionSubPriority (or cellReselectionSubPriority) are signalled on a certain NR frequency. UE needs to consider nsag-CellReselectionSubPriority (or cellReselectionSubPriority) also for deriving/comparing re-selection priorities for slice-based cell reselection.
Proposal 6: UE needs to consider nsag-CellReselectionSubPriority (or cellReselectionSubPriority) also for deriving/comparing re-selection priorities for slice-based cell reselection in clause 5.2.4.11.
2.4	PCI lists for TA associated NSAG
In RAN2#118-e, we had the following agreement
1: Introduce an optional trackingAreaIdentity-r17 IE within SliceInfo-r17 to indicate the associated TAI for the slice group. The TAI should present if the sliceGroupID-r17 is used in different TAs with a different association with NSSAIs according to TS 23.501.

For slice based cell reselection, gNB broadcasts sliceCellListNR which can contain any one of the PCI lists- sliceAllowedCellListNR or sliceExcludedCellListNR. Due to homogeneity principle of slices, all the cells of the same tracking area will support same slices. This also mean that all the NSAGs associated with the same TAI will have the same sliceCellListNR.
Observation 3: All the NSAGs associated with the same TAI will have the same sliceCellListNR.
In the current version of TS 38.304 [2], even when multiple NSAGs are associated with the same TAC, gNB needs to broadcast the sliceCellListNR for each NSAG separately even though the data is the same. In our view there is no need for such duplication, especially since it is costly in terms of broadcast signalling. For example, in deployments such as FR1-FR2 mixed deployments or in hetnets, with a large number of small cell neighbours, the duplication of the  sliceCellListNR may result in high increase in signalling overhead (e.g. 100s of bytes in broadcast signalling). RAN2 needs to discuss whether such duplication can be avoided.
Proposal 7: RAN2 to discuss whether gNB can avoid duplication of the sliceCellListNR for multiple NSAGs associated with the same TAC.
The UE receives TAC in the system information for NSAGs associated with a TAC. If the UE receives sliceCellListNR for one NSAG associated with a TAC, the UE may use the same for all other NSAGs associated with the same TAC.
Proposal 8: If the above duplication can be avoided, when the UE receives sliceCellListNR for one NSAG associated with a TAC, it may use the same sliceCellListNR for other NSAGs associated with the same TAC.
3	Conclusion
In the previous sections, we have discussed certain issues with slice specific cell reselection priorities from RRC Release and have made following observations:
Observation 1: Two terms 'best cell' and 'highest ranked' cell have different meaning in the specification. 
Observation 2: As in legacy, if both fields nsag-CellReselectionPriority and nsag-CellReselectionSubPriority are signalled, UE derives the absolute reselection priority by adding two signalled value. 
Observation 3: All the NSAGs associated with the same TAI will have the same sliceCellListNR.

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
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.
Proposal 4: Clarify that UE behavior of re-deriving reselection priority specified in clause 5.2.4.5 is also applicable to the highest ranked cell. 
Proposal 5: If the best cell or highest ranked cell in a frequency doesn’t support any prioritized NSAG, UE shall re-derive a re-selection priority of the frequency as if none of the NSAG(s) provided by NAS are supported according to clause 5.2.4.11.
Proposal 6: UE needs to consider nsag-CellReselectionSubPriority (or cellReselectionSubPriority) also for deriving/comparing re-selection priorities for slice-based cell reselection in clause 5.2.4.11.
Proposal 7: RAN2 to discuss whether gNB can avoid duplication of the sliceCellListNR for multiple NSAGs associated with the same TAC.
Proposal 8: If the above duplication can be avoided, when the UE receives sliceCellListNR for one NSAG associated with a TAC, it may use the same sliceCellListNR for other NSAGs associated with the same TAC.
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5	Annex A: Text Proposal 
[bookmark: _Toc100871970]5.1	TS 38.304 TP for proposals 1, 2 and 3 
START OF CHANGE
[bookmark: _Toc76506097][bookmark: _Toc108988334]5.2.4.11	Re-selection priorities for slice-based cell reselection
The UE derives re-selection priorities for slice-based cell re-selection by using:
-	NSAGs and their priorities provided by NAS,
-	sliceInfoList and or sliceInfoListDedicated per frequency with nsag-CellReselectionPriority per NSAG, if provided in system information and/or dedicated signalling,
-	cellReselectionPriority per frequency provided in system information and/or dedicated signalling.
The UE considers 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 (in the system information of the serving cell).
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 (in the system information of the serving cell); 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
 [skipped parts]
END OF CHANGE
5.2	TS 38.304 TP for proposal 4 and proposal 5
START OF CHANGE
5.2.4.5	NR Inter-frequency and inter-RAT Cell Reselection criteria
 [skipped parts]
For a UE performing slice-based cell reselection if a the highest ranked cell or best cell in a frequency fulfils the above criteria for cell reselection based on re-selection priority for the frequency and NSAG derived according to clause 5.2.4.11, but this cell does not support the NSAG but support any other NSAG(s) (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the NSAG(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. Otherwise, the UE shall re-derive a re-selection priority for the frequency as if none of the NSAG(s) provided by NAS are supported according to clause 5.2.4.11. This reselection priority is used for a maximum of 300 seconds, or until new information of NSAG(s) and their priorities are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
END OF CHANGE
5.3	TS 38.304 TP for proposal 6 
START OF CHANGE
5.2.4.11	Re-selection priorities for slice-based cell reselection
The UE derives re-selection priorities for slice-based cell re-selection by using:
-	NSAGs and their priorities provided by NAS,
-	sliceInfoList and or sliceInfoListDedicated per frequency with nsag-CellReselectionPriority and nsag-CellReselectionSubPriority (if provided) per NSAG, if provided in system information and/or dedicated signalling,
-	cellReselectionPriority and cellReselectionSubPriority (if provided) per frequency provided in system information and/or dedicated signalling.
The UE considers 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.
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
The UE shall derive re-selection priorities for slice-based cell re-selection according to the following rules:
-	Frequencies that support at least one prioritized NSAG received from NAS have higher re-selection priority than frequencies that support none of the NSAG(s) received from NAS.
-	Frequencies that support at least one NSAG provided by NAS are prioritised in the order of the NAS-provided priority for the NSAG with highest priority supported on the frequency.
-	Among the frequencies (one or multiple) that support the highest prioritised NSAG(s) with the same NAS-provided priorities, the frequencies are prioritized in the order of their nsag-CellReselectionPriority and nsag-CellReselectionSubPriority (if provided) given for these NSAG(s).
-	Frequencies that support a NSAG provided by NAS and that indicate nsag-CellReselectionPriority for the NSAG have higher re-selection priority than frequencies that support this prioritized NSAG without indicating nsag-CellReselectionPriority for the NSAG.
-	Frequencies that support none of the NSAG(s) provided by NAS are prioritized in the order of their cellReselectionPriority and cellReselectionSubPriority (if provided);
END OF CHANGE
5.4	TS 38.331 TP for proposal 7 and proposal 8 
START OF CHANGE
[bookmark: _Toc60777158][bookmark: _Toc100930042][bookmark: _Hlk54206873][bookmark: _Toc76423783][bookmark: _Toc100930133]6.3.2	Radio resource control information elements
–	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-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

-- 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 coresponds 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.
If the UE receives sliceCellListNR for one NSAG associated with a TAC, the UE may use the same sliceCellListNR for all the NSAG(s) associated with the same TAC.

	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.


END OF CHANGE

