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1. Introduction
During the last RAN2 #117-e meeting [1] , issues related to slice group based cell reselection were discussed and the agreements are as below.
2: The UE should determine the frequency priority order according to the following rules:
a)	Considering the slice/slice group priority provided by NAS, the frequencies that support higher priority slice/slice group have higher slice based frequency priority than the frequencies that support lower priority slice/slice group; 
b)	Among the frequencies supporting a slice/slice group with the same priority, the UE should follow the slice specific frequency priority received in SIB or RRCRelease (if configured); 
c)	Among the frequencies supporting the same slice/slice group, the frequency not configured with slice specific reselection priority should be considered as lower priority than other frequencies configured with slice specific reselection priority;
d)	The frequencies that support any slice/slice group have higher slice based frequency priority than the frequencies that support none of slice/slice group; 
e)	For the frequencies that do not support any slice/slice group, the UE should follow the legacy cell reselection priority received in SIB, FFS when only legacy priority received in RRCRelease;
5: RAN2 confirm that if the UE is configured with slice specific frequency priority via RRCRelease message, the UE shall ignore all the slice specific priorities provided in system information. FFS if we still apply the legacy cell reselection frequency priorities in SIB.
[bookmark: _Hlk100761967][bookmark: _Hlk100761928]9: The slice group specific cell reselection information can be provided by the network in RRCRelease.
15: PCI list per slice group per frequency can be provided in system information. 
RAN2 assumes (based on majority views in RAN2) that the mapping of slice to the slice groups for cell reselection are per TA. 

In addition, RAN2 has received the incoming SA2 LS [2], and it is expected that RAN2 will treat the LS and make some discussions at RAN2#118-e meeting.
This contribution is mainly about some remaining issues of slice group specific cell reselection information.
2. Discussion
2.1 The details on slice group specific cell reselection information
2.1.1 About the valid TA information for slice groups
This open issue is inherited from the email-discussion [3], and it is related to the working assumption that the granularities of the slice groups for cell reselection are per TA. In the SA2 LS [2], SA2 mentions the following:
[bookmark: OLE_LINK10]SA2 confirms that the mapping of slice to the slice group is per TA, and slice group priority is sent to the UE over NAS message by the AMF. SA2 approved the attached CRs.

We think there are some possible solutions to let the UE be aware of the supported slice for neighbouring cells at TA boundary.
As we discussed in [4] before, for the same slice group ID, the mapping between the ID and the slices may be different in TAs at TA boundary area. If the slice group ID is duplicated in the received NAS message, the UE may not know which slice group ID should be used. So we think the UE should be provided with the mapping information between slice groups and their valid TACs, in the current and adjacent TAs by the CN, and thus the UE can be aware of the surrounding deployment. This method needs the favour of SA2 and we have seen some similar contributions for the SA2 #150-e meeting.
[bookmark: OLE_LINK12]Observation 1: In order to let UE be aware of the supported slice groups for neighbour cells at TA boundary area, the network can provide the valid TA information relating to slice groups.

Based on the above analysis, it is beneficial for the RAN to provide the association of slice group IDs with their valid TACs in the slice group specific cell reselection information. For this option, more signalling overhead will be caused due to extra TA information for slice groups. Another option is to ensure that the slice group IDs are different among the adjacent TAs, which should be operated by the OAM and checked with SA5 for its feasibility. Each option has its pros and cons, and we propose RAN2 to discuss on them and find out which one could be adopted.
Proposal 1: It is proposed RAN2 to discuss the following two solutions:
· Explicit Solution: The gNB provides the association of slice group IDs with their valid TACs in the slice group specific cell reselection information. It needs ASN.1 updates
· Implicit Solution: The OAM ensures that the slice group IDs are different among the adjacent TAs. It may not need any ASN.1 impacts

2.1.2 Configuration of the PCI list
In the latest TS 38.331, the IE FreqPriorityListNRSlicing indicates cell reselection priorities for slicing, it can include both the current frequency and the inter frequencies, and sliceInfoList is common for these frequencies. Currently, slice related cell list can be included for any of frequencies.
In our opinion, it should be allowed to include the PCI list for the current frequency, and the reasons are as below:
(1) It enables intra-frequency cell reselection for slicing.
(2) In section 5 Annex, the latest TS 38.304 does not differentiate between intra- and inter-frequency cell reselection for slicing. In other words, the PCI list should be allowed for the current frequency.
(3) It provides flexibility for the network.
Proposal 2: PCI lists can be included for the current frequency.

2.2 The combination of SIB case and RRCRelease case
So far, there could be the following cases for including frequency based cell reselection priorities:
	
	SIB
	RRCRelease

	Legacy frequency priorities
	(1)
	(2)

	R17 slice group specific frequency priorities
	(3)
	(4)



Based on the previous RAN2 agreements, either (2) or (4) can be Yes, while (1) and (3) can be Yes at the same time. So there are the following cases:
· Only (1), or only (3), or (1)+(3)
· PLUS (2), or (4)

Here we put all cases of combination in the following table. In general, for a UE supporting R17 RAN slicing features, we think that if R17 slice is put in SIB or RRCRelease, and legacy is put in RRCRelease or SIB, the UE can combine both information and then do the cell reselection. Otherwise, the UE will only prioritize one type of priority based cell reselection (legacy or R17 slice) until T320 expires.
	Cases
	How it works at UE side
	Extra impacts

	(a) Legacy in SIB + legacy in RRCRelease
	The UE only considers to use legacy in RRCRelease until T320 expiries.
	No

	(b) R17 slice in SIB + legacy in RRCRelease 
	R17 slice in SIB + legacy in RRCRelease
	Yes

	(c) Legacy&R17 slice in SIB + legacy in RRCRelease
	R17 slice in SIB + legacy in RRCRelease
	Yes

	(d) Legacy in SIB + R17 slice in RRCRelease
	[bookmark: OLE_LINK4]Legacy in SIB + R17 slice in RRCRelease
	Yes

	(e) R17 slice in SIB + R17 slice in RRCRelease
	The UE only considers to use R17 slice in RRCRelease until T320 expiries.
	No

	(f) Legacy&R17 slice in SIB + R17 slice in RRCRelease
	Legacy in SIB + R17 slice in RRCRelease
	Yes


Note: R17 slice means R17 slice group specific cell reselection parameters, and legacy means legacy frequency specific cell reselection parameters.

Proposal 3: For a UE supporting slice group specific cell reselection, when it UE receives RRCRelease message:
· For case (b) or case (c), if it includes the dedicated legacy priorities, the UE shall only ignore all the priorities in SIB4 but still consider the slice group specific cell reselection priorities in new SIB
· For case (d) or case (f), if it includes the dedicated slice group specific cell reselection priorities, the UE shall only ignore all the priorities in new SIB but still consider the legacy priorities in SIB4

In the current RRCRelease message, the network only provides priorities values for cell reselection purpose, and there are no PCI lists in the message. Follow the same principle, it is proposed that the network does not provide the PCI list for slice group specific cell reselection purpose. The UE can still consider the PCI lists provided in new SIB even it has received RRCRelease message.
Proposal 4: No need to provide the PCI lists in RRCRelease message.

As defined in the latest TS 38.331, the IE FreqPriorityListNRSlicing could also be referred to in RRCRelease message. It is proposed that the slice group specific cell reselection priorities in RRCRelease are only associated with the inter-frequencies. 
Proposal 5: It is proposed that the slice group specific cell reselection priorities in RRCRelease are only associated with the inter-frequencies.
3. Conclusion
In this contribution, we mainly discuss the remaining issues of slice based cell reselection. We have the following observations and proposals:
Observation 1: In order to let UE be aware of the supported slice groups for neighbour cells at TA boundary area, the network can provide the valid TA information relating to slice groups.

Proposal 1: It is proposed RAN2 to discuss the following two solutions:
· Explicit Solution: The gNB provides the association of slice group IDs with their valid TACs in the slice group specific cell reselection information. It needs ASN.1 updates
· Implicit Solution: The OAM ensures that the slice group IDs are different among the adjacent TAs. It may not need any ASN.1 impacts
Proposal 2: PCI lists can be included for the current frequency.
Proposal 3: For a UE supporting slice group specific cell reselection, when it UE receives RRCRelease message:
· For case (b) or case (c), if it includes the dedicated legacy priorities, the UE shall only ignore all the priorities in SIB4 but still consider the slice group specific cell reselection priorities in new SIB
· For case (d) or case (f), if it includes the dedicated slice group specific cell reselection priorities, the UE shall only ignore all the priorities in new SIB but still consider the legacy priorities in SIB4
Proposal 4: No need to provide the PCI lists in RRCRelease message.
Proposal 5: It is proposed that the slice group specific cell reselection priorities in RRCRelease are only associated with the inter-frequencies.

For the above proposals, the related TPs are attached in section 6.
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5. Annex
[bookmark: _Toc76506097][bookmark: OLE_LINK5]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
-	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).
Editor's Note: Text above need to be aligned with field names and ASN.1 structure in TS 38.331.
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. 

6. TPs
6.1 TP for proposal 1 (explicit solution, for TS 38.331)
[bookmark: _Toc76423783][bookmark: _Toc100930133]–	FreqPriorityListNRSlicing
The FreqPriorityListNRSlicing indicates cell reselection priorities for slicing.
FreqPriorityListNRSlicing information element
-- ASN1START
-- TAG-FREQPRIORITYLISTNRSLICING-START

FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (0..maxFreq)) OF FreqPriorityNRSlicing-r17

FreqPriorityNRSlicing-r17 ::=     SEQUENCE {
    sliceInfoList-r17                     SliceInfoList-r17                                               OPTIONAL,  -- Need R
    ...
}

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

SliceInfo-r17 ::=                 SEQUENCE {
    sliceGroupID-r17                  SliceGroupID-r17,
    cellReselectionPriority-r17       CellReselectionPriority                                             OPTIONAL,  -- Need R
    cellReselectionSubPriority-r17    CellReselectionSubPriority                                          OPTIONAL,  -- Need R
    sliceCellListNR-r17               CHOICE {
        sliceAllowCellListNR-r17          SliceCellListNR-r17,
        sliceExcludeCellListNR-r17        SliceCellListNR-r17
    }                                                                                                     OPTIONAL,  -- Need R
    ...,
[bookmark: _GoBack]    trackingAreaCode                    TrackingAreaCode
}

SliceGroupID-r17 ::=              BIT STRING (SIZE(8))    -- The size is FFS, depends on slice group granulartiy

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

-- TAG-FREQPRIORITYLISTNRSLICING-STOP
-- ASN1STOP

	FreqPriorityListNRSlicing field descriptions

	FreqPriorityListNRSlicing
Indicates the list of frequency priority information for frequencies. The 1st entry in the list corresponds to the current frequency (referring SIB2), the 2nd entry in the list corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and the 3rd entry in the list corresponds to the second frequency indicated by the InterFreqCarrierFreqList in SIB4, and so on.

	sliceAllowCellListNR
Indicates the list of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding sliceGroup-frequency pair.

	sliceCellListNR
Indicates the list of allow-list or exclude-listed neighbour cells for slicing. If sliceInfo-r17 corresponds to the current frequency, this field should be absent. FFS if the field can be provided in RRCRelease.

	sliceExcludeCellListNR
Indicates the list of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice sliceGroup-frequency pair.




6.2 TP for proposal 2
No specification impacts are observed.

6.3 TP for proposal 3 (for TS 38.331)
–	FreqPriorityListNRSlicing
The FreqPriorityListNRSlicing indicates cell reselection priorities for slicing.
FreqPriorityListNRSlicing information element
-- ASN1START
-- TAG-FREQPRIORITYLISTNRSLICING-START

FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (0..maxFreq)) OF FreqPriorityNRSlicing-r17

FreqPriorityNRSlicing-r17 ::=     SEQUENCE {
    sliceInfoList-r17                     SliceInfoList-r17                                               OPTIONAL,  -- Need R
    ...
}

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

SliceInfo-r17 ::=                 SEQUENCE {
    sliceGroupID-r17                  SliceGroupID-r17,
    cellReselectionPriority-r17       CellReselectionPriority                                             OPTIONAL,  -- Need R
    cellReselectionSubPriority-r17    CellReselectionSubPriority                                          OPTIONAL,  -- Need R
    sliceCellListNR-r17               CHOICE {
        sliceAllowCellListNR-r17          SliceCellListNR-r17,
        sliceExcludeCellListNR-r17        SliceCellListNR-r17
    }                                                                                                     OPTIONAL,  -- Need R
    ...
}

SliceGroupID-r17 ::=              BIT STRING (SIZE(8))    -- The size is FFS, depends on slice group granulartiy

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

-- TAG-FREQPRIORITYLISTNRSLICING-STOP
-- ASN1STOP

	FreqPriorityListNRSlicing field descriptions

	FreqPriorityListNRSlicing
Indicates the list of frequency priority information for frequencies. The 1st entry in the list corresponds to the current frequency (referring SIB2), the 2nd entry in the list corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and the 3rd entry in the list corresponds to the second frequency indicated by the InterFreqCarrierFreqList in SIB4, and so on.
If this field is included in SIB16 and the freqPriorityListEUTRA/freqPriorityListNR in RRCRelease is received, the UE applies both fields.
If this field is included in RRCRelease message and cellReselectionPriority is received in SIBs, the UE applies both fields.

	sliceAllowCellListNR
Indicates the list of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding sliceGroup-frequency pair.

	sliceCellListNR
Indicates the list of allow-list or exclude-listed neighbour cells for slicing. If sliceInfo-r17 corresponds to the current frequency, this field should be absent. FFS if the field can be provided in RRCRelease.

	sliceExcludeCellListNR
Indicates the list of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice sliceGroup-frequency pair.



6.4 TP for proposal 4 (for TS 38.331)
–	FreqPriorityListNRSlicing
The FreqPriorityListNRSlicing indicates cell reselection priorities for slicing.
FreqPriorityListNRSlicing information element
-- ASN1START
-- TAG-FREQPRIORITYLISTNRSLICING-START

FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (0..maxFreq)) OF FreqPriorityNRSlicing-r17

FreqPriorityNRSlicing-r17 ::=     SEQUENCE {
    sliceInfoList-r17                     SliceInfoList-r17                                               OPTIONAL,  -- Need R
    ...
}

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

SliceInfo-r17 ::=                 SEQUENCE {
    sliceGroupID-r17                  SliceGroupID-r17,
    cellReselectionPriority-r17       CellReselectionPriority                                             OPTIONAL,  -- Need R
    cellReselectionSubPriority-r17    CellReselectionSubPriority                                          OPTIONAL,  -- Need R
    sliceCellListNR-r17               CHOICE {
        sliceAllowCellListNR-r17          SliceCellListNR-r17,
        sliceExcludeCellListNR-r17        SliceCellListNR-r17
    }                                                                                                     OPTIONAL,  -- Need R
    ...
}

SliceGroupID-r17 ::=              BIT STRING (SIZE(8))    -- The size is FFS, depends on slice group granulartiy

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

-- TAG-FREQPRIORITYLISTNRSLICING-STOP
-- ASN1STOP

	FreqPriorityListNRSlicing field descriptions

	FreqPriorityListNRSlicing
Indicates the list of frequency priority information for frequencies. The 1st entry in the list corresponds to the current frequency (referring SIB2), the 2nd entry in the list corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and the 3rd entry in the list corresponds to the second frequency indicated by the InterFreqCarrierFreqList in SIB4, and so on.

	sliceAllowCellListNR
Indicates the list of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding sliceGroup-frequency pair.

	sliceCellListNR
Indicates the list of allow-list or exclude-listed neighbour cells for slicing. If sliceInfo-r17 corresponds to the current frequency, this field should be absent. FFS if the field can be provided in RRCRelease. This filed is absent if the FreqPriorityListNRSlicing IE is included in RRCRelease message, otherwise, it is optional.

	sliceExcludeCellListNR
Indicates the list of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice sliceGroup-frequency pair.



6.5 TP for proposal 5 (for TS 38.331)
–	FreqPriorityListNRSlicing
The FreqPriorityListNRSlicing indicates cell reselection priorities for slicing.
FreqPriorityListNRSlicing information element
-- ASN1START
-- TAG-FREQPRIORITYLISTNRSLICING-START

FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (0..maxFreq)) OF FreqPriorityNRSlicing-r17

FreqPriorityNRSlicing-r17 ::=     SEQUENCE {
    sliceInfoList-r17                     SliceInfoList-r17                                               OPTIONAL,  -- Need R
    ...
}

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

SliceInfo-r17 ::=                 SEQUENCE {
    sliceGroupID-r17                  SliceGroupID-r17,
    cellReselectionPriority-r17       CellReselectionPriority                                             OPTIONAL,  -- Need R
    cellReselectionSubPriority-r17    CellReselectionSubPriority                                          OPTIONAL,  -- Need R
    sliceCellListNR-r17               CHOICE {
        sliceAllowCellListNR-r17          SliceCellListNR-r17,
        sliceExcludeCellListNR-r17        SliceCellListNR-r17
    }                                                                                                     OPTIONAL,  -- Need R
    ...
}

SliceGroupID-r17 ::=              BIT STRING (SIZE(8))    -- The size is FFS, depends on slice group granulartiy

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

-- TAG-FREQPRIORITYLISTNRSLICING-STOP
-- ASN1STOP

	FreqPriorityListNRSlicing field descriptions

	FreqPriorityListNRSlicing
Indicates the list of frequency priority information for frequencies. The 1st entry in the list corresponds to the current frequency (referring SIB2), the 2nd entry in the list corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and the 3rd entry in the list corresponds to the second frequency indicated by the InterFreqCarrierFreqList in SIB4, and so on.

	sliceAllowCellListNR
Indicates the list of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding sliceGroup-frequency pair.

	sliceCellListNR
Indicates the list of allow-list or exclude-listed neighbour cells for slicing. If sliceInfo-r17 corresponds to the current frequency, this field should be absent. FFS if the field can be provided in RRCRelease.

	sliceExcludeCellListNR
Indicates the list of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice sliceGroup-frequency pair.

	cellReselectionPriority, cellReselectionSubPriority
Indicates the cell reselection for RAN slicing. They are optional if the entry is related to inter frequency(ies), otherwise, they are absent.



