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[bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK18]In the last meeting, we have achieved following agreements on the topic of slice based cell reselection regardless the approaches [1].
1. 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.
2. Network broadcasts slice info for the purpose of inter-frequency reselection. This will also need slicing priority for the serving frequency. FFS in which SIB.
3. A serving cell can provide slice support of neighbour cells.
4. For slice-specific cell re-selection, cell reselection priorities for one or multiple slice group for the serving frequency are indicated in SIB of the serving cell. 
5. A network slice can be associated to none or only one slice group.
6. [bookmark: OLE_LINK1]Working assumption: The granularities of the slice groups for cell reselection are per TA. FFS on the details (e.g. how to resolve TA boundaries).
7. Slice to slice-group configuration is common to cell reselection and RACH. Configuration of whether to use slice-specific cell re-selection or slice-specific RACH is up to network configuration (i.e. some slice groups may use cell reselection but not RACH, some may use RACH but not cell reselection, some may use both).
In this contribution, we share our considerations on the common issues in slice based cell reselection, including the considerations on slice frequency priorities, remaining FFS and the slice based reselection limitation mechanism.
Discussion
[bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK8][bookmark: OLE_LINK6]Consideration on slice frequency priorities
[bookmark: OLE_LINK2]In the past meetings, we have discussed a lot on the slice based cell reselection mechanism, and the mainly concern is the long latency cause by the slice iteration in solution 4. In details, in current cell reselection, the measurement is performed on the frequency with priority provided and it takes priority into account. For the cell reselection procedure in solution 4, the frequency is assigned with the selected slice specific priorities, thus the measurement latency can be introduced as
1) Frequency priority may be unstable during the selected slice iteration
2) There may exists some frequencies not be measured in the highest priority slice specific cell reselection as no priority provided while needs to be measured in the next priority slice specific cell reselection.
In last meeting, a new approach was proposed to address it by introducing a formula calculating all frequency priorities. However, as many companies concern, the new approach will introduce complexity for UE and network and there are many other issues to be further recognize and addressed. Thus, compared to have a new approach and introduce a calculating formula, we prefer to keep solution 4 as baseline and have text rather than formula to have a unified and stable priority for all frequencies.
Proposal 1:  Following principles are considered for further work:
1) Solution 4 should be kept as baseline.
2) The reselection priority determination procedure should avoid introducing additional measurement latency by e.g. avoid slice iteration.
Considerations on the FFS
Currently, we have agreed that the slice group specific frequency priority including serving frequency and neighboring frequencies are indicated in SIB of the serving cell, and serving cell can broadcast the slice support of neighbor cells in addition. However, the slice reselection info is carried in legacy SIB or a new defined SIB is still FFS.
In the past discussion, majority companies prefer to reuse the legacy SIB while for the other companies, the mainly concern is that the payload size of legacy SIB is limited and including the slice reselection info in legacy SIB may introduce the impacts on legacy UE. However, in our view, the legacy SIB is anyway required and the slice reselection info does not change very often, thus there is almost no impacts on legacy UE to acquiring the SIB including the slice reselection info. And for the payload size, it is not critical issue as we have agreed to use slice group ID which is much smaller instead of S-NSSAI. 
Thus, compared with defining a new SIB which would significantly increase the latency of cell reselection and UE power consumption, we think it is natural and simple to reuse the legacy SIB to carry the slice reselection info.
Proposal 2:  The slice reselection info can be carried in legacy SIB, i.e. use SIB2 for broadcasting serving frequency priority and use SIB4 for broadcasting the neighboring NR frequency priorities and optional support slice of neighbor cells.
In the past meeting, RAN2 assumes that the granularity of the slice groups for cell reselection is per TA and can only be updated when UE does Registration Update. For this working assumption, some companies have concerns on the TA boundaries where there may has one slice mapped to multiple slice groups in different TA and UE may apply the slice group specific cell reselection info by mistake.
For this case, we think UE can only apply the slice group identity provided by NAS and slice group specific cell reselection provided by serving cell and the consistent configuration on slice group can be left to NW implementation.
Proposal 3:  The consistent slice group configuration can be left to NW implementation and there is no spec impacts on resolving issues in TA boundaries.
Slice based cell reselection limitation mechanism
In legacy cell reselection procedure, if the highest ranked cell according to absolute priority reselection rules is an inter-frequency cell which is not suitable, UE shall behave according to clause 5.2.4.4 in TS 38.304 to perform the reselection limitation on the target cell or that frequency. 
For slice based cell reselection, RAN2 has agreed that network provides the slice based priorities and UE needs to find the highest ranked cell which is suitable cell and supporting the selected slice and camp on it. However, in all candidate Running CR, there is no clear view on the UE behavior in following cases:
1)	The highest ranked cell is found not suitable cell
2)	The highest ranked cell is found not supporting the selected slice/slice group
Firstly, we think it needs to be discussed and treated separately. And to reduce the spec impacts, we think legacy mechanism can be followed as much as possible.
Observation 1: In slice based cell reselection procedure, there is no clear view on the UE behavior in cases where the highest ranked cell is not suitable cell or not supporting the selected slice/slice group.
Proposal 4:  For slice based cell reselection, UE behavior in case where the highest ranked cell is not suitable cell or not supporting the selected slice/slice group needs to be specified separately and legacy limitation mechanism can be reused as much as possible.
For 1), we think the limitation is unique in both legacy cell reselection and slice based cell reselection, i.e. if the highest ranked cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4 in TS 38.304.
Proposal 5:  In slice based cell reselection procedure, if the highest ranked cell is not suitable cell, legacy limitation mechanism should be reused, i.e. if the highest ranked cell according to slice based priorities is an inter-frequency cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4 in TS 38.304.
For 2), instead of barring the target frequency all the time, we prefer to reuse the 300s limitation time to be align with legacy mechanism. As the case where not supporting slice is due to deployment and it is similar to the legacy case where the NAS parameters of the highest ranked cell is not suitable (e.g. highest ranked cell belongs to forbidden TA or not selected PLMN). Thus, we think reusing the limitation on that legacy case is acceptable for slice and would not introduce overkill for the frequency, i.e. if the highest ranked cell is found not supporting the selected slice/slice group, the UE shall not consider this cell and other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
Observation 2: As both cases are deployment issues and not changed very often, the limitation mechanism for legacy cases where the highest ranked cell belongs to forbidden TA or not selected PLMN can be reused for the case where the highest ranked cell does not support the selected slice/slice group.
Proposal 6:  In slice based cell reselection procedure, if the highest ranked cell does not support the selected slice/slice group, the UE shall not consider this cell and other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
[bookmark: OLE_LINK22]Slice based cell reselection limitation remove
In addition to the reselection limitation, the cases where the limitation can be removed also needs to be specified. For the limitation cases due to not suitable, the legacy mechanism can be totally reused.
For the limitation due to highest ranked cell not supporting the selected slice/slice group, it can be removed if the limitation condition is not met anymore, i.e. the selected slice/slice group changes, the highest ranked cell changes or the configured slice reselection info changes where the slice reselection info includes the supported slice of the highest ranked cell and/or associated priorities. And besides these cases, if UE fallback to legacy cell reselection procedure, all limitation in the slice based cell reselection should be removed.
Observation 3: For slice based cell reselection, the cases where the limitation can be removed also needs to be specified.
Proposal 7:  The limitation due to not suitable cell can be removed according to legacy mechanism.
Proposal 8:  The limitation due to not supporting the selected slice/slice group can be removed in following cases and any other additional cases can be discussed further:
1)	The selected slice/slice group changes;
2)	The configured slice reselection info changes, including the supported slice of highest ranked cell changes and/or the associated priorities changes;
3)	Fallback to legacy cell reselection;
4)	The highest ranked cell changes.
Conclusions
During the discussion above, we have the following observations and proposals:
Observation 1: In slice based cell reselection procedure, there is no clear view on the UE behavior in cases where the highest ranked cell is not suitable cell or not supporting the selected slice/slice group.
Observation 2: As both cases are deployment issues and not changed very often, the limitation mechanism for legacy cases where the highest ranked cell belongs to forbidden TA or not selected PLMN can be reused for the case where the highest ranked cell does not support the selected slice/slice group.
Observation 3: For slice based cell reselection, the cases where the limitation can be removed also needs to be specified.
 
Proposal 1:  Following principles are considered for further work:
1) Solution 4 should be kept as baseline.
2) The reselection priority determination procedure should avoid introducing additional measurement latency by e.g. avoid slice iteration.
Proposal 2:  The slice reselection info can be carried in legacy SIB, i.e. use SIB2 for broadcasting serving frequency priority and use SIB4 for broadcasting the neighboring NR frequency priorities and optional support slice of neighbor cells.
Proposal 3:  The consistent slice group configuration can be left to NW implementation and there is no spec impacts on resolving issues in TA boundaries.
Proposal 4:  For slice based cell reselection, UE behavior in case where the highest ranked cell is not suitable cell or not supporting the selected slice/slice group needs to be specified separately and legacy limitation mechanism can be reused as much as possible.
Proposal 5:  In slice based cell reselection procedure, if the highest ranked cell is not suitable cell, legacy limitation mechanism should be reused, i.e. if the highest ranked cell according to slice based priorities is an inter-frequency cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4 in TS 38.304.
Proposal 6:  In slice based cell reselection procedure, if the highest ranked cell does not support the selected slice/slice group, the UE shall not consider this cell and other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
Proposal 7:  The limitation due to not suitable cell can be removed according to legacy mechanism.
Proposal 8:  The limitation due to not supporting the selected slice/slice group can be removed in following cases and any other additional cases can be discussed further:
1)	The selected slice/slice group changes;
2)	The configured slice reselection info changes, including the supported slice of highest ranked cell changes and/or the associated priorities changes;
3)	Fallback to legacy cell reselection;
[bookmark: _GoBack]4)	The highest ranked cell changes.
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