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Introduction
In this contribution we discuss the following potential corrections and/or updates for TS 38.304 [1]:
1) Whether the serving cell needs to broadcast either sliceAllowCellListNR or sliceExcludeCellListNR
2) Clarification on which priority (legacy vs. slice group) needs to be applied in camped on any cell state.
3) Editor’s Note: RAN2 need to verify that the rules above are consistent and results in the intended behaviour.
4) Corrections to NR Inter-frequency and inter-RAT Cell Reselection criteria. 

Additionally, we also provided the associated TP to TS 38.304 in Annex A in this document.
Discussion
In the following we present possible corrections to text in TS 38.304 [1]: 

1) Whether the serving cell needs to broadcast either sliceAllowCellListNR or sliceExcludeCellListNR

According to latest version of TS 38.304 [1], the network always needs to provide either sliceAllowCellListNR or sliceExcludeCellListNR: 

	The UE considers a cell on an NR frequency to support a slice group if 
-	the NR frequency is included in sliceInformation and supports the said slice group; and
-	the cell is either listed in the sliceAllowCellListNR (if provided in system information of the serving cell and/or dedicated signalling); or
-	the cell is not listed in the sliceExcludeCellListNR (if provided in system information of the serving cell and/or dedicated signalling).



In our opinion, this is too restrictive. For example, considering that the slice availability is homogenous within a TA, if all neighbour cells of the serving cell are also within the same TA, then they will all support same slices. Therefore, there is no need for the serving cell to broadcast either sliceAllowCellListNR or sliceExcludeCellListNR. So we propose that if both sliceAllowCellListNR and sliceExcludeCellListNR are absent but slice group is provided, the UE considers all cells on the NR frequency to support the slice group.
Observation 1: If both sliceAllowCellListNR and sliceExcludeCellListNR are absent but slice group is provided, the UE considers all cells on the NR frequency to support the slice group.

There are two possible correction options for the above issue: 

Option 1 (update text in clause 5.2.4.11): 
In section 5.2.4.11, the if conditions for sliceAllowCellListNR and sliceExcludeCellListNR can be removed after “if condition for sliceCellListNR, as sliceCellListNR is a choice and one of the sliceAllowCellListNR or sliceExcludeCellListNR will be present.

	The UE considers a cell on an NR frequency to support a slice group if 
-	the NR frequency is included in sliceInformation and supports the said slice group; and
-	the cell is either listed in the sliceAllowCellListNR (if provided in system information of the serving cell and/or dedicated signalling); or
-	the cell is not listed in the sliceExcludeCellListNR (if provided in system information of the serving cell and/or dedicated signalling)if the sliceCellList NR is provided in system information of the serving cell; .
· the cell is either listed in the sliceAllowCellListNR or not listed in the sliceExcludeCellListNR.




Or alternatively, to update section 5.2.4.5 as the UE only performs slice availability check for inter-frequency neighbours.

Option 2 (update text in clause 5.2.4.5):
	For a UE performing slice-based cell reselection if a cell fulfils the above criteria for cell reselection based on re-selection priority for the frequency and slice group derived according to clause 5.2.4.11, but this cell does not support the slice group (the UE considers an NR cell to support a slice group if the NR frequency is included in sliceInformation and supports the said slice group, and if the sliceCellListNR is provided in system information of the serving cell, the cell is either listed in the sliceAllowCellListNR or not listed in the sliceExcludeCellListNR.see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or new slice or slice group priorities are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.



Proposal 1: RAN2 to agree Option 1 (update text in clause 5.2.4.11) or Option 2 (update text in clause 5.2.4.5) to remove the need for the serving cell to broadcast either sliceAllowCellListNR or sliceExcludeCellListNR

2) Clarification on which priority (legacy vs. slice group) needs to be applied in camped on any cell state:
For a UE supporting slice based cell reselection, if the UE is in camped on any cell state, there are two types of priorities. We need to clarify that legacy priorities are applied as the slice group ID mapping may be different. 

Proposal 2: RAN2 to agree the following clarification regarding the legacy priority:
	[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc90590073]5.2.4.1	Reselection priorities handling
[text omitted] 

If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell and does not apply slice specific frequency priorities, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise.





3) Editor’s Note: RAN2 need to verify that the rules above are consistent and results in the intended behaviour.
	[bookmark: _Toc76506097]5.2.4.11	 Re-selection priorities for slice-based cell reselection 
[text omitted]
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 slice group received from NAS have higher re-selection priority than frequencies that support no prioritized slice groups.
-	Frequencies that support at least one slice group are prioritised in the order of  the NAS-provided priority for the highest prioritised slice group of the frequency.
-	Among the frequencies that support the same highest prioritised slice group, the frequencies are prioritized in the order of their per slice group sliceSpecificCellReselectionPriority.
-	Frequencies that support a prioritized slice group and that indicate per slice group sliceSpecificCellReselectionPriority have higher re-selection priority than frequencies that support this prioritized slice group without indicating per slice group sliceSpecificCellReselectionPriority.
-	Frequencies that support no prioritized slice group are prioritized in the order of their cellReselectionPriority;
Editor’s Note: RAN2 need to verify that the rules above are consistent and results in the intended behaviour. 



For the 2nd rule, RAN2 needs to clarify that the slice group is ‘prioritised slice group’. We propose to clarify the rule as below to indicate that highest priority slice group is for that ‘particular’ frequency.
In our understanding, gNB may broadcast that a frequency supports multiple slice groups, but it is possible that all of these slice groups are not part of NAS prioritized slice groups for the UE. 

Proposal 3: RAN2 to agree the clarification that “slice group” is the prioritised slice group”:

	· Frequencies that support at least one prioritised slice group are prioritised in the order of the NAS-provided priority for the highest prioritised slice group of the frequency.




4) Corrections to NR Inter-frequency and inter-RAT Cell Reselection criteria:
In the following we discuss possible corrections/updates to clause 5.2.4.5 in TS 38.304 [1]: 
	5.2.4.5	NR Inter-frequency and inter-RAT Cell Reselection criteria
[text omitted]
For a UE performing slice-based cell reselection if a cell fulfils the above criteria for cell reselection based on re-selection priority for the frequency and slice group derived according to clause 5.2.4.11, but this cell does not support the slice group (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or new slice or slice group priorities are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
Editor’s note: Can be re-checked if there are still problems with UE measurements.



a. ‘new slice or slice group priorities are received from NAS.’ to be replaced by “SliceInformation received from NAS changes.”:
We think that this change is needed considering that there are cases where slice group priorities are deleted.

b. Clarification that “slice group” should be replaced by “highest prioritised slice group”:
We observe that the priority change in the above section occurs only when the highest prioritised slice group of the frequency is not supported by the best neighbour cell in the frequency. The section mentions to consider only the slice group(s) supported by this cell, which implies to consider a lower prioritized slice (supported by best cell) as the highest prioritised slice for deriving cell reselection priority. This will only lead to reduction of the priorities and hence does not increase the UE measurements.
We also would like to point out that re-derivation of priorities is a not a new action in idle/inactive mode. For example, when T320 expires or T325 expires, UE re-derives priorities and performs measurements. The impact of slice based cell reselection on the measurements will be less, since it will always lead to the reduction of priorities where as T320/T325 expiry can lead to increase in priority for some frequencies and can lead to additional measurements.
Furthermore, even though it is functionally similar, it could be helpful to clarify that slice group mentioned in this section is actually “highest prioritised slice group” in order to clarify that these will not lead to any increase in measurements.

c. Editor’s note: Can be re-checked if there are still problems with UE measurements
Additionally, we propose to remove the Editor’s note on any remaining issues on UE measurements. 

Proposal 4: RAN2 to agree the following corrections and/or updates to clause 5.2.4.5 in TS 38.304: 
	5.2.4.5	NR Inter-frequency and inter-RAT Cell Reselection criteria
[text omitted]
For a UE performing slice-based cell reselection if the best a cell in a frequency fulfils the above criteria for cell reselection based on re-selection priority for the frequency and highest prioritised slice group derived according to clause 5.2.4.11, but this cell does not support the highest prioritised slice group (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the highest prioritised slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or new slice or slice group priorities are received from NAS SliceInformation received from NAS changes. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
Editor’s note: Can be re-checked if there are still problems with UE measurements.


Conclusion
In this contribution we discussed possible corrections and/or updates to TS 38.304 [1]. The following are the observation and proposals in this document:
Observation 1: If both sliceAllowCellListNR and sliceExcludeCellListNR are absent but slice group is provided, the UE considers all cells on the NR frequency to support the slice group.

Proposal 1: RAN2 to agree Option 1 (update text in clause 5.2.4.11) or Option 2 (update text in clause 5.2.4.5) to remove the need for the serving cell to broadcast either sliceAllowCellListNR or sliceExcludeCellListNR

Proposal 2: RAN2 to agree the following clarification regarding the legacy priority:
	5.2.4.1	Reselection priorities handling
[text omitted] 

If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell and does not apply slice specific frequency priorities, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise.





[bookmark: _GoBack]Proposal 3: RAN2 to agree the clarification that “slice group” is the prioritised slice group”:

	· Frequencies that support at least one prioritised slice group are prioritised in the order of the NAS-provided priority for the highest prioritised slice group of the frequency.




Proposal 4: RAN2 to agree the following corrections and/or updates to clause 5.2.4.5 in TS 38.304: 
	5.2.4.5	NR Inter-frequency and inter-RAT Cell Reselection criteria
[text omitted]
For a UE performing slice-based cell reselection if the best a cell in a frequency fulfils the above criteria for cell reselection based on re-selection priority for the frequency and highest prioritised slice group derived according to clause 5.2.4.11, but this cell does not support the highest prioritised slice group (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the highest prioritised slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or new slice or slice group priorities are received from NAS SliceInformation received from NAS changes. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
Editor’s note: Can be re-checked if there are still problems with UE measurements.



Proposal 5: RAN2 is kindly asked to agree the corrections and/or updates in the proposed TP for TS 38.304 in Annex A.  
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Annex A (Text Proposal for TS 38.304 [1])
Start of changes
[bookmark: _Toc100784113]
First Change (Option 1)
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:
-	a list of prioritized slice groups provided by NAS in priority order,
Editor's note: Details to be confirmed with SA2/CT1.
-	sliceInformation per frequency with sliceSpecificCellReselectionPriority per slice group, if provided 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 a slice group if
-	the NR frequency is included in sliceInformation and indicates support for the slice group.
The UE considers a cell on an NR frequency to support a slice group if
-	the NR frequency is included in sliceInformation and supports the said slice group; and
-	if the sliceCellListNR is provided in system information of the serving cell; 
the cell is either listed in the sliceAllowCellListNR (if provided in system information of the serving cell and/or dedicated signalling); or
-	the cell is either listed in sliceAllowCellListNR or not listed in the sliceExcludeCellListNR. sliceExcludeCellListNR (if provided in system information of the serving cell and/or dedicated signalling).
Editor's Note: Text above need to be aligned with field names and ASN.1 structure in TS 38.331.

First Change (Option 2)
[bookmark: _Toc29245211][bookmark: _Toc37298557][bookmark: _Toc46502319][bookmark: _Toc52749296][bookmark: _Toc100784100]5.2.4.5	NR Inter-frequency and inter-RAT Cell Reselection criteria
[unchanged text omitted]
For a UE performing slice-based cell reselection if a cell fulfils the above criteria for cell reselection based on re-selection priority for the frequency and slice group derived according to clause 5.2.4.11, but this cell does not support the slice group (the UE considers an NR cell to support a slice group if the NR frequency is included in sliceInformation and supports the said slice group, and if the sliceCellListNR is provided in system information of the serving cell, the cell is either listed in the sliceAllowCellListNR or not listed in the sliceExcludeCellListNR.see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or new slice or slice group priorities are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
Editor's note: Can be re-checked if there are still problems with UE measurements.
Second Change
[bookmark: _Toc100784094]5.2.4.1	Reselection priorities handling
[unchanged text omitted] 
If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell and does not apply slice specific frequency priorities, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise.
Third Change 
5.2.4.11	Re-selection priorities for slice-based cell reselection
[unchanged text omitted] 
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 slice group received from NAS have higher re-selection priority than frequencies that support no prioritized slice groups.
-	Frequencies that support at least one prioritised slice group are prioritised in the order of the NAS-provided priority for the highest prioritised slice group of the frequency.
-	Among the frequencies that support the same highest prioritised slice group, the frequencies are prioritized in the order of their per slice group sliceSpecificCellReselectionPriority.
-	Frequencies that support a prioritized slice group and that indicate per slice group sliceSpecificCellReselectionPriority have higher re-selection priority than frequencies that support this prioritized slice group without indicating per slice group sliceSpecificCellReselectionPriority.
-	Frequencies that support no prioritized slice group are prioritized in the order of their cellReselectionPriority;
Editor's Note: RAN2 need to verify that the rules above are consistent and results in the intended behaviour.
Fourth Change
5.2.4.5	NR Inter-frequency and inter-RAT Cell Reselection criteria
[unchanged text omitted] 
For a UE performing slice-based cell reselection if a the best cell in a frequency fulfils the above criteria for cell reselection based on re-selection priority for the frequency and highest prioritised slice group derived according to clause 5.2.4.11, but this cell does not support the highest prioritised slice group (see clause 5.2.4.11), the UE shall re-derive a re-selection priority for the frequency by considering the highest prioritised slice group(s) supported by this cell (rather than those of the corresponding NR frequency) according to clause 5.2.4.11. This reselection priority shall be used until the highest ranked cell changes on the frequency, or SliceInformation new slice or slice group priorities are received from NAS changes. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
Editor's note: Can be re-checked if there are still problems with UE measurements.
End of Changes


