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1 Introduction
Rel-17 RAN slicing WI has been closed in June 2022 and this contribution aims to address some leftover issues which may make the whole slice specific cell re-selection feature not work well.
In addition, we would also like to discuss how to support the co-existence with other features in terms of cell re-selection handling as both features introduced new principle in cell re-selection.

2 Discussion
2.1 Lack of slice availability on serving cell 
In current cell re-selection framework, the slice availability is provisioned for each neighbouring cell on intra/inter frequencies. This information is critical for UE to determine if the frequency priority should be re-assigned based on the NSAG supported by the best cell of the frequency. If the best cell does not support the corresponding NSAG based on which the frequency priority was determined, the UE shall re-derive a re-selection priority for the frequency based on the highest prioritized slice group(s) supported by this cell. However, it is spotted that in current TS38.331, the sliceCellListNR/sliceAllowedCellListNR/sliceExcludedCellListNR are only for neighboring cells. 
	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.


The consequence would be for serving cell, UE has no information on the slice group(s) supported. One may argue that UE can save the information received from the cell it camps before re-selecting to this cell. But from our understanding, the mechanism should be designed in a complete way which also supports the case where UE selects this cell from cell selection. Lack of serving cell’s slice availability leads to a dilemma that UE has no knowledge to determine the serving frequency’s priority. Thus it is also not possible for UE to determine the frequencies with higher priority and frequencies with equal or lower priority, thus not possible to determine RRM measurement requirements. Thus,
Proposal 1: The sliceCellListNR/sliceAllowedCellListNR/sliceExcludedCellListNR should have serving cell as well.

2.2 Re-sorting of serving frequency’s priority 
In previous discussion, RAN2 agreed that re-sorting of frequency priority for reselection is performed if the highest ranked cell of the frequency does not support the highest priority slice supported by this frequency. 
	RAN2 #117 meeting minutes:

· 1: Re-sorting is defined as a change of frequency priority for reselection of a certain frequency requiring the UE to re-sort the ordered list of frequencies. This follows the earlier agreed principles for slice-specific reselection. Change of priority for slice-specific reselection does not impact existing RAN4 RRM requirements. 

· 2: RAN2 agree that a re-sorting is applied if the UE performs slice-based cell reselection and if the highest ranked cell of the said frequency, according to neighbouring cell information, does not support the highest priority slice supported by its frequency.


However, when the agreement was captured in the TS38.304, such behaviour was only reflected to inter-frequency cell reselection criteria (Section 5.2.4.5) but not intra and equal priority inter-frequency cell reselection criteria (Section 5.2.4.6). One may argue with the following agreement that there should be no change to intra frequency cell reselection. However, from our understanding, RAN2 intention was only that when intra-frequency is the frequency UE determines to camp on, UE follow the best cell principle. In another word, it does not restrict the intra-frequency’s priority should not be re-sorted.
	RAN2 #116 meeting minutes:

· Best cell principle for intra-frequency cell reselection should be maintained i.e. UE camps on the strongest cell according to existing cell reselection rules.


Proposal 2: The re-sorting principle of frequency priority when the best cell does not support the highest priority slice supported by the frequency should be applied to intra frequency and equal priority inter-frequencies.
2.3 NSAG validity within TAI ID
The SA2 agreement on NSAG validity within certain TAI(s) led to a lot of discussions in RAN2 in last meeting. The solution agreed in RAN2 is to provide the associated TAI(s) of NSAG in SIB16. However, it has been found out that some points are still missing in spec to make it really work.
First, in NAS-AS interaction, only NSAG(s) and their priorities are maintained and provided to AS. Our view is the associated TAI(s) are essential to be maintained and informed to AS. For example, if the NSAG ID is the same while the associated TAI is not, UE should not consider the cell/frequency supports the NSAG-TAI pair. 
	RRC_IDLE and RRC_INACTIVE state Process
	UE Non-Access Stratum
	UE Access Stratum

	Cell 
Reselection
	For a UE not operating in SNPN access mode,

maintain a list of equivalent PLMN identities and provide the list to AS.
Maintain a list of "Forbidden Tracking Areas" and provide the list to AS.

For a UE not operating in SNPN access mode, maintain Allowed CAG list and optional CAG-only indication along with associated PLMN ID(s) on which the UE is allowed access and provide these lists to AS.

Maintain slice information including NSAG(s) and their priorities and provide this information to AS.
	Perform measurements needed to support cell reselection.

Detect and synchronise to a broadcast channel. Receive and handle broadcast information. Forward NAS system information to NAS.

Change cell if a more suitable cell is found.

Derive cell reselection priorities for slice-based cell reselection.


Proposal 3: The associated TAI(s) of NSAG(s) should be maintained in NAS and provided to AS.

Second, when UE performs cell reselection procedure, current text copied below in TS38.304 is not correct. It should be noted that NSAG alone without associated TAI(s) is not sufficient. The reason is the NSAG ID could represent different slices in different TAI(s) if network does not deploy per PLMN NSAG configuration where the NSAG ID would be globally unique. In order to address the issue, the associated TAI(s) should be also used when UE derives re-selection priorities for slice-based cell re-selection.
	Excerpted from TS38.304:

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.

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


Thirdly, the words “valid for current TA” is very confusing because current TA normally refer to serving cell’s TA. In slice specific cell reselection, UE should consider the NSAG-TA pair supported by neighbouring cells as well.

Proposal 4: It’s not only the serving cell’s NSAG-TAI pair, but the neighbouring cell’s NSAG-TAI pair should be also considered when UE performs cell reselection.

2.4 UE RRM operation
In legacy RRM operation, if UE is configured with dedicated frequency priority by RRCRelease message, UE performs measurement only on the common frequencies configured in both RRCRelease and SIB in current camping cell. The reason is dedicated frequencies do not consider the global deployment thus some of the frequencies may not exist around current camping cell. This principle could be found in TS38.304 with the following statement.
	Excerpted from TS38.304:

The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.


This principle is very beneficial in terms of UE power saving thus we think it is necessary to be kept in slice specific cell reselection evaluation.

Proposal 5: The UE shall only perform slice specific cell reselection evaluation for NR frequencies supporting the NSAG and associated TAI as received in RRCRelease message that are also given in system information and for which the UE has a priority provided.

2.5 Co-existence of HSDN and slice specific cell reselection
It is understood that the co-existence of multiple features is normally not specified in 3GPP. However, we think it is useful to discuss the HSDN related design together with slice specific cell reselection.
	Excerpted from TS38.304:

5.2.4
Cell Reselection evaluation process

5.2.4.1
Reselection priorities handling

<text omitted>
When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e., higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e., lower than any other network configured priorities).


In real life deployment, there might be one dedicated frequency for HSDN network. Thus, slice specific configuration is not applicable to HSDN frequency. Then, for a slice capable and HSDN capable UE in High-mobility state, between HSDN cell and slice capable frequency, it should be discussed which one should be prioritized. From our view, it is more straightforward to let UE in High-mobility state to prioritize HSDN cell since the HSDN cell should be able to provide all services. 

Proposal 6: For a slice capable and HSDN capable UE in High-mobility state, HSDN cell is prioritized over the slice capable non-HSDN cell.
2.6 Accessibility on frequency which does not support certain slice
The word “support” in the paragraph copied below may lead to some confusion if the NR frequency is still accessible for UE requesting for a slice not supported on this frequency.

	Excerpted from TS38.304:

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


To our understanding, even if the NR frequency does not support a slice, UE should still be allowed to access network on that frequency. It is network’s responsibility to perform handover/carrier aggregation/cell re-direction to UE in order to provide the service of that slice. We are pretty sure this is the common understanding in RAN2 but there is no harm to make it clear.

Proposal 7: RAN2 confirms the understanding that UE can perform network access initiated by the service belonging to one slice on a frequency which does not support that slice.
3 Conclusion
Based on the above discussion, our proposals are summarized below. The CR(s) for Proposal 1-6 can be found in [3] and [4].
Proposal 1: The sliceCellListNR/sliceAllowedCellListNR/sliceExcludedCellListNR should have serving cell as well.
Proposal 2: The re-sorting principle of frequency priority when the best cell does not support the highest priority slice supported by the frequency should be applied to intra frequency and equal priority inter-frequencies.

Proposal 3: The associated TAI(s) of NSAG(s) should be maintained in NAS and provided to AS.

Proposal 4: It’s not only the serving cell’s NSAG-TAI pair, but the neighbouring cell’s NSAG-TAI pair should be also considered when UE performs cell reselection.

Proposal 5: The UE shall only perform slice specific cell reselection evaluation for NR frequencies supporting the NSAG and associated TAI as received in RRCRelease message that are also given in system information and for which the UE has a priority provided.

Proposal 6: For a slice capable and HSDN capable UE in High-mobility state, HSDN cell is prioritized over the slice capable non-HSDN cell.
Proposal 7: RAN2 confirms the understanding that UE can perform network access initiated by the service belonging to one slice on a frequency which does not support that slice.
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