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1	Introduction
[bookmark: _GoBack]In this contribution, we discuss on the how to handle slice based cell reselection when the NSAG-Frequency pair is present in dedicated signalling and not present in SIB16, based on the previous agreements and the discussion in previous meeting. 
2	Discussion
2.1	Slice availability for NSAG-Frequency pair present only in dedicated signalling 
In RAN2#120 [1], RAN2 discussed the scenario where NSAG-Frequency pair configured in dedicated slice information is not available in the SIB16 and made the following agreement.
Proposal 1: When the NSAG-Frequency pair configured in dedicated slice information is not available in the SIB16, consider the below options 
a.	UE doesn’t use the NSAG-Frequency pair for deriving slice based cell reselection priority in this cell.
b.	UE derives the slice based cell reselection priority assuming all the cells in the frequency support the NSAG.
RAN2 common understanding is that option A in P1 is the correct interpretation.

However, in RAN2#121[2] the issue was discussed again based on the paper [4] which suggests to adopt option B from above and the decision is postponed. Further it is also possible that a flag could be used to control which option (A or B) UE selects.
Observation 1: When the NSAG-Frequency pair configured in dedicated slice information is not available in the SIB16, there are different options such as 
a. UE doesn’t use the NSAG-Frequency pair for deriving slice based cell reselection priority in this cell.
b. UE derives the slice based cell reselection priority assuming all the cells in the frequency support the NSAG
c. UE behavior is controlled by a flag in RRC Release.

We note that RAN2#120 agreement is following a behaviour similar to the legacy cell reselection. In the legacy cell reselection, the frequencies from RRC Release which are not present in system information are not considered for cell reselection so as to avoid UE not performing unnecessary measurements. Especially during the deployment in a new location, all the frequencies may not be available and the gNB configuring dedicated cell reselection priorities won’t be aware of frequencies deployed in all the locations where UE can move with the dedicated cell reselection priorities. The situation is similar for slice based cell reselection also.
For the slice based cell reselection, UE can receive slice based cell reselection priorities in dedicated signalling. However, the slice availability list, i.e. the list of neighbour cells which support/do not support the slice group are provided only in the SIB16 as gNB which sends RRCRelease needn’t be aware about the NSAG availability in all the locations where the UE can move with dedicated slice based cell reselection information. 
For e.g. from TS 38.300 , NG-RAN awareness of NSAG information as configured by OAM or exchanged with NG-RAN nodes is supported for (immediate) neighbor cells only. 
	Awareness in the NG-RAN of the NSAG information supported in the list(s) of neighbour cells may be configured by OAM, or exchanged with neighbour NG-RAN nodes.



Validity timer for dedicated slice priority is of the order of minutes or even hours, even up to 3 hours. It is obvious that a NR UE can travel quite a distance within this duration and move away from the neighbor cells of the cell that send RRC Release.
It is quite common during initial deployments that a new frequency is added in some location first and then expanding to other areas. Similarly, during initial deployments of slices, for some frequency, slices may be deployed in one area first and later in another area. It may be also possible that some slices are available only in some location, even after the initial deployment. For e.g. a slice available in a city needn’t be present in a nearby town and the UE moving to such a location is quite possible.
So if the UE derives the slice based cell reselection priority assuming all the cells in the frequency support the NSAG as in option B, UE will perform slice based prioritization incorrectly and move to frequencies which don’t support higher priority slices. This will be more prominent when new slices are deployed or when new frequencies are deployed. Further, this can’t be avoided by gNB implementation. 
Observation 2: Option B will result in incorrect slice based prioritization as UE prioritizes frequencies which don’t really support higher priority NSAGs.
With option A, UE always depend on the serving cell for identifying the slice availability in the neighbor cells. As this information is exchanged between neighbors, it can be ensured that the UE performs prioritization correctly. 
Observation 3: Option A can ensure that UE always prioritises frequencies supporting right NSAGs.
In fact, the only cases were option B has an advantage over option A are for very small slices, as there may not be a need for broadcasting slice information in the SIB. 
Observation 4: Only use case where Option B has advantage is for very small slices, which is a limited scenario.
Though a flag in RRC Release as in Option C may be used to control the UE behaviour and enable option B in this limited scenario, we think that it is not really needed because the gains may not be really high. 
Thus we propose that RAN2 should retain RAN2#120 agreement (option A). Though there was an assumption during RAN2#120 that inclusion of the agreement in the chairman’s notes is sufficient, we note from the discussions during RAN2#121, that there is still some misunderstanding among companies and it is better to capture this agreement in the specification.
Proposal 1: When the NSAG-Frequency pair configured in dedicated slice information is not available in the SIB16, UE behavior is option A from observation 1, as agreed in RAN2#120. Adapt TP in section 5 to capture this agreement.
3	Conclusion
In the previous sections, we have made following observations:
Observation 1: When the NSAG-Frequency pair configured in dedicated slice information is not available in the SIB16, there are different options such as 
a. UE doesn’t use the NSAG-Frequency pair for deriving slice based cell reselection priority in this cell.
b. UE derives the slice based cell reselection priority assuming all the cells in the frequency support the NSAG
c. UE behavior is controlled by a flag in RRC Release.
Observation 2: Option B will result in incorrect slice based prioritization as UE prioritizes frequencies which don’t really support higher priority NSAGs.
Observation 3: Option A can ensure that UE always prioritises frequencies supporting right NSAGs.
Observation 4: Only practical use case where Option B has advantage over option A is for very small slices, which is a limited scenario.
Based on the observations, we made following proposal:
Proposal 1: When the NSAG-Frequency pair configured in dedicated slice information is not available in the SIB16, UE behavior is option A from observation 1, as agreed in RAN2#120. Adapt TP in section 5 to capture this agreement.
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5	Annex A: Text Proposal 
START OF CHANGE
[bookmark: _Toc131448903][bookmark: _Toc76506097][bookmark: _Toc108988334]5.2.4.11	Reselection priorities for slice-based cell reselection
The UE derives reselection priorities for slice-based cell reselection by using:
-	NAS provided NSAG information, only for NSAG(s) associated with the network slice(s) provided by NAS for cell reselection (see TS 23.501 [10], TS 24.501 [14]),
-	sliceInfoList and/or sliceInfoListDedicated per frequency with nsag-CellReselectionPriority per NSAG, if provided in system information and/or dedicated signalling (see TS 38.331 [3]),
-	cellReselectionPriority per frequency provided in system information and/or dedicated signalling (see TS 38.331 [3]).
The UE considers an NR frequency to support all slices of an NSAG if
-	the nsag-ID and TA of the NSAG as provided by NAS are indicated for the NR frequency (see TS 38.331) in the system information of the serving cell (and also in the dedicated slice specific information when it is available).
The UE considers a cell on an NR frequency to support all slices of an NSAG if
-	the nsag-ID and TA of the NSAG as provided by NAS are indicated for the NR frequency (see TS 38.331) in the system information of the serving cell (and also in the dedicated slice specific information when it is available); and
-	the cell is either listed in the sliceAllowedCellListNR (if provided in the sliceInfoList) or the cell is not listed in the sliceExcludedCellListNR (if provided in the sliceInfoList); or
-	Neither sliceAllowedCellListNR nor sliceExcludedCellListNR is configured in the sliceInfoList.
The UE shall derive reselection priorities for slice-based cell reselection according to the following rules:
-	Frequencies that support at least one prioritized NSAG received from NAS have higher reselection 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 highest nsag-CellReselectionPriority given for these NSAG(s). If no nsag-CellReselectionPriority is given for a NSAG at a frequency, the lowest priority value is used (i.e, lower than any of the network configured values for these frequencies).
-	Frequencies that support none of the NSAG(s) provided by NAS are prioritized in the order of their cellReselectionPriority.
[bookmark: _Hlk112425031]For a UE performing slice-based cell reselection, if the highest ranked cell or best cell in a frequency fulfils the inter- freqeuency cell reselection criteria (see clause 5.2.4.5) based on reselection priority for the frequency and NSAG derived according to this clause or fulfils intra-frequency and equal priority inter-frequency cell reselection criteria (see clause 5.2.4.6), but this cell does not support the NSAG according to this clause:
-	if this cell supports any other NSAG(s) according to this clause, the UE shall re-derive a reselection priority for the frequency by considering the NSAG(s) supported by this cell (rather than those of the corresponding NR frequency);
-	Otherwise, the UE shall re-derive a reselection priority for the frequency as if none of the NSAG(s) provided by NAS is supported.
This re-derived reselection priority is used for a maximum of 300 seconds, or until new network slice(s) and/or NSAG information are received from NAS. UE shall ensure the cell reselection criteria above are fulfilled based on the newly derived priorities.
