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1. [bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During the last RAN2 #116-e meeting [1], some agreements on slice based cell reselection were reached as below:
	[bookmark: _GoBack]Agreement：
1. A serving cell can provide slice support of neighbor cells.
2. 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.
3. 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.
4. RAN4 is not in the scope of the WI
5. Post-meeting email discussion to conclude the questions raised in [AT116-e][241] via the running CR


During the email discussion [2], issues related to solution 4 variants for slice based cell reselection were discussed, e.g., which solution 4 variant should be adopted and the how to resolve the remaining issues.
In this contribution, the discussions are mainly about the analysis for solution 4 variants and the other remaining issues for slice specific cell reselection.
2. Discussion
2.1. The solution 4 variants for slice based cell reselection
According to the agreements from RAN2 115-e [3], Solution Opiton4 is chosen for slice based cell reselection. UE will perform slice based cell reselection based on the slice priority provided from UE’s NAS. Since there is no agreement on whether to introduce the iteration and how to handle the relationship with legacy frequency priority, there are three variants on solution 4 . According to the email discussion [2], the three solution 4 variants are shown below:  
A. All NAS-prioritised slices with frequency priorities as well as legacy frequency priorities are considered, without iteration;
B. Original(UE first uses the frequency priorities of the highest priority slice, and if no cell is found, it will use the priorities of other slices in priority order, and at last it will use legacy priorities);
C. Only frequency priority of the highest priority slice considered, then legacy frequency priorities considered. 
For variant A, although it can avoid the iteration and fallback between slice based cell reselection and legacy cell reselection, this is at the expense of no considering partial frequencies of slices with lower priority. And the frequencies supporting the higher slices will have a higher priority. So, if all the frequencies supporting the higher slice are not suitable for UE, UE will not consider them when perform lower slice based cell selection even if the frequencies among them are suitable for slices with lower priority. When all the frequencies supporting the UE’s intended slices are not suitable, this solution can also lead to the possibility that the UE may not select the most suitable frequency based on the legacy frequency priority . So in our understanding, the variant A is not suitable for slice based cell reselection.
For variant B, UE will first use the frequency priorities of the highest priority slice, and if no suitable cell is found, UE will perform slice based cell reselection based on the frequency priority of other slices in priority order. This solution can allow the UE to camp on the most suitable cell but the UE need to consider all the intended slices and the frequencies may be measured repeatedly. So this will introduce extra time and power consumption for UEs. The UE may also reselect a cell only supporting slices with lower priority after spending plenty of time. So, variant B is not a preferable choice either.
For variant C, the UE only considers the frequency priority of the highest priority slice. If no suitable cell is found, UE will perform the cell reselection based on the legacy frequency priority. This solution 4 variant is the simplest and can work well in most of cases in this stage. 
Considering the analysis above, we propose that:
Proposal 1: The solution 4 for slice based cell reselection should only consider the highest priority slice. 
2.2. The fallback between slice based cell reselection and legacy cell reselection 
For solution 4 variant B and C, UE will perform slice based cell reselection firstly. If the UE cannot select a suitable cell supporting the intended slices to camp, the UE will fallback to legacy cell reselection according to the legacy frequency priority. As the frequency priority is different between slice based cell reselection and legacy cell reselection, we need to clarify whether the additional fallback condition is needed. 
For fallback from legacy cell reselection to slice based cell reselection, slice UEs will always perform slice based cell reselection based on the frequency priority of intended slices firstly. When UE performs frequency measurement, UE will consider the frequency priority of intended slices. UE will consider the legacy frequency priority only if all the frequencies supporting the intended slices are not suitable for UE. So there is no need to introduce a condition to trigger the fallback from legacy cell reselection to slice based cell reselection.
Proposal 2: For fall back from legacy cell reselection to slice based cell reselection, there is no need to introduce an exit condition. 
For fallback from slice based cell reselection to legacy cell reselection, according to the procedure of solution 4, if UE cannot find a suitable cell in slice based cell reselection procedure, UE will fallback to legacy reselection to find a suitable cell to camp. In our understanding, the failure of slice based cell reselection can be the natural exit condition. So we propose that:
Proposal 3: For fall back from slice based cell reselection to legacy cell reselection, the failure of slice based cell reselection can be the natural exit condition. 
2.3. The cell access restrictions
As specified in TS38.304, for the highest ranked cell (including serving cell), UE shall check if the access is restricted. If the cell and other cells have to be excluded from the candidate list, UE will not consider these cell as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes. If the highest ranked cell or best cell is an intra-frequency or inter-frequency cell which is not suitable due to the one or more reasons as specified in clause 5.2.4.4 of TS38.304, the UE shall not consider this cell and for operation in licensed spectrum, other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
For slice based cell reselection, we think the legacy cell access restrictions should be applicable for slice based cell reselection. If the highest ranked cell is not suitable due to the one or more reasons as specified in clause 5.2.4.4 and in clause 5.3.1 of TS38.304, UE should reused the legacy limitation. So we propose that:
Proposal 4: Slice based cell reselection should reuse the legacy cell access restrictions as specified in clause 5.2.4.4 and in clause 5.3.1 of TS38.304. 
In solution 4, when there is no suitable cell is found for slice specific cell reselection, the UE will fallback to the legacy cell reselection procedure. When the UE supports slice specific cell reselection and the UE is in RRC IDLE or RRC INACTIVE, the UE may also perform slice specific cell reselection. Considering the fallback between slice based cell reselection and legacy cell reselection, there is an issue on how to treat the cell access restrictions both in slice based cell reselection and legacy cell reselection. In our understanding, the cell access restriction will not be impacted when performing cell reselection. So the limitation should not be changed when perform fallback between slice based cell reselection and legacy cell reselection. For example, in slice based cell reselection procedure, if the highest ranked cell is not suitable due to the legacy reasons in clause 5.2.4.4 of TS38.304, the UE shall not consider this cell and, for operation in licensed spectrum, other cells on the same frequency as candidates for reselection for a maximum of 300 seconds. When UE performs fallback to legacy cell reselection, this limitation also should be kept. But if the reason for the highest ranked cell is not suitable is the cell does not support the intended slice, the limitation shall not be kept when UE performs fallback to legacy cell reselection. So we propose that:
Proposal 5: When UE performs fallback between slice based cell reselection and legacy cell reselection, the limitation for cell access should be kept. 
2.4. Slice info
According to the agreements from RAN2 #115-e meeting, Solution 4 was chosen for slice based cell reselection. In this solution, the UE needs to get related slice information to perform cell reselection. 
For solution 4, slice support information is necessary. The slice support information needs contains slice support of serving cell and neighbour cells. For serving cell, the slice support information includes slice/slice group list which can be broadcasted in SIB2 or a new SIB. For intra-frequency neighbour cells, the slice support information needs to at least include intra-frequency neighbour cell list and corresponding supporting slice/slice group list which can be broadcasted in SIB3 or a new SIB. For inter-frequency neighbour cells, the slice support information needs to include frequency list, neighbour cell list of frequency and slice/slice group list which can be broadcasted in SIB4 or a new SIB.
Besides slice support information, frequency priority mapping for each of the slice (slice -> frequency (ies) -> absolute priority of each of the frequency) is part of the “slice info” agreed to provide to the UE using both broadcast and dedicated signalling. For serving frequency, this slice info needs include the slice/slice group list and the slice/slice group specific frequency priority which can be broadcasted in SIB2 or a new SIB. For inter frequencies, the slice information needs to contain slice/slice group list, slice/slice group specific inter-frequency list and the corresponding frequency priority which can be broadcasted in SIB4 or a new SIB.
According to the above analysis, the slice information is a huge amount of data. If the slice information is broadcasted using current SIB, the related slice information will affect multiple SIBs (SIB2, SIB3, SIB4) which are received by legacy UE. It is unfair for legacy UEs to receive the whole message. We think it is not necessary to bring great signalling burden to the UEs which do not need slice-based cell reselection.
But putting all slice information into a new SIB can have the minimum influence on legacy UEs. Besides, the slice support information and slice frequency mapping information both contain slice/slice group and frequency list. By introducing a new SIB, we can design the slice information structure more flexible and reduce duplication of slice information. Therefore, we propose that:
Proposal 6: Define a new SIB to broadcast the slice info (slice -> frequency (ies) -> absolute priority of each of the frequency) and slice support information.

3. Conclusion
This contribution analyzed the remaining issues related to slice based cell reselection. We conclude the following proposals:
Proposal 1: The solution 4 for slice based cell reselection should only consider the highest priority slice.
Proposal 2: For fall back from legacy cell reselection to slice based cell reselection, there is no need to introduce an exit condition.
Proposal 3: For fall back from slice based cell reselection to legacy cell reselection, the failure of slice based cell reselection can be the natural exit condition. 
Proposal 4: Slice based cell reselection should reuse the legacy cell access restrictions as specified in clause 5.2.4.4 and in clause 5.3.1 of TS38.304. 
Proposal5: When UE perform fallback between slice based cell reselection and legacy cell reselection, the limitation for cell access should be kept.
Proposal6: Define a new SIB to broadcast the slice info (slice -> frequency (ies) -> absolute priority of each of the frequency) and slice support information.
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