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1 Introduction

The agreements achieved in last RAN2 #112e meeting for RAN slicing are as follows: 
	Agreements:
5.1: These issues will be studied in this SI:

Issue 1: The UE is unaware of the slices supported on different cells or frequencies, which prevents UE from (re)select to the cell or frequency supporting the intended slice.

Issue 2: Dedicated priorities would not be available to the UE prior to first RRC connection establishment and only remain valid before T320 expires upon entering IDLE mode. In addition, dedicated priorities are discarded each time when UE entering CONNECTED mode and need to be configured again before UE leaving CONNECTED mode. 

Issue 3: Operator may require different frequency priority configurations for the specific slice in different areas, however the dedicated priority always overwrites the broadcast priorities if configured. 

Issue 4: If the serving cell is unable to support the requested slices for the subsequent access of the UE, the serving cell may bring on handover or rejection of access request. That may increase control plane signalling overhead as well as long control plane latency for the UE to access the network.

7: The following solution approaches are captured in the TR and will be studied in this SI:

Solution 1: Legacy dedicated priority via RRCRelease message.

Solution 2: Slice related cell selection info, the slice info of serving cell and neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.

Solution 3: Slice related cell reselection info (e.g. Cell reselection priority per slice), the slice info of neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.

Solution 5: Rel-15 mechanisms such as HO, CA, DC and redirection can be used to access the intended slice in different cell


In this paper, we will continue discuss on the issues and suitable solutions to slice based cell (re)selection.
2 Discussion
2.1 Discussion on legacy dedicated priority 
The legacy dedicated mechanism has been supported in R15, but some conflicts exists. RAN2 has agreed two agreements, i.e. multiple and different slices can be supported on different frequencies; multiple and different slices can be supported on the same frequency in different regions.  
As for cell selection, legacy dedicated priority would be unavailable to UE prior to first RRC connection establishment, which means UE only considers S criterion and regardless of what kinds of slices the cell supports.
As for cell reselection described in below figure, if an UE has received the dedicated signaling in area 1, it will apply the priority info indicated in dedicated signaling until dedicated timer (e.g. T320) expired. Because the slice deployment strategy of area 2 is different from area 1, and dedicated priority will always overwrites the broadcast priorities. So even if gNB in geographical location2 broadcast priorities info, UE may choose an inappropriate frequency cell before dedicated timer (e.g. T320) expired when moves from area 1 to area 2. 
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Observation 1: Legacy dedicated priority via RRCRelease message has limitation for slice based cell (re)selection.
Although some limitation of legacy dedicated mechanism exists, it should be preserved for network compatibility. It is still the simplest and the most suitable method in some cases, e.g. gNB knows UE intended slice and Idle/Inactive UE is wandering but in the scope of the serving cell. 
Some enhancement methods could be introduced to help improve the performance of legacy dedicated mechanism. From above analysis, the drawback of reusing legacy dedicated mechanism is that dedicated priority policy within area 1 may be different from the policy for area 2 because of the different slice deployment. A simple and straightforward method is to limit the valid area of dedicated priority policy. In this way, UE will be allowed to use dedicated priority policy only in area 1. When the UE moves to the area2, it will apply the dedicated priority policy configured for area2 or the slice info broadcast in SI for the cell (re)selection.
Proposal 1: The valid area of dedicated frequency priority for cell (re)selection is introduced. 
2.2 Slice related info provided in system information
RAN2 #112e agreed to study the solution 2&3, including: 

Slice related cell (re)selection info, the slice info of serving cell and neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.
From our point of view, the slice related info provided in RRCRelease message is unsuitable. As for cell selection, there exists the same issue as legacy dedicated priority, i.e., it is unavailable to UE prior to first RRC connection establishment. Under this circumstances, UE will only consider S criterion. As for cell reselection, we should figure out the content of slice related cell reselection info, slice info of serving cell and neighboring cells. The latter is the slice info used to inform UE of the slices which serving cell and neighboring cell supports, but the former “cell reselection info” could contain info of cell reselection frequency priorities. It still has problem that remains valid before T320 expires which may confuse UE for cell reselection.
Observation 2: It is unavailable to UE prior to first RRC connection establishment and only valid before T320 expires if slice related cell (re)selection info is indicated in RRC Release message.
Slice related cell (re)selection info could be provided in system information. The info is useful for Idle/Inactive UE. With the help of slice related cell (re)selection info indicated in system information, the issues identified in RAN2 #112e agreement could be solved and enable the UE to select the cell supported the intended slices.
Slice related cell selection info needs to be contained in SIB because the UE should obtain this information beforehand when the RRC connection re-establishment is triggered. Slice related cell reselection info needs to be contained in SIB because with which UE could aware of the slice deployment in serving cell and neighboring cell and reselect an appropriate cell to camp.  
Proposal 2: Slice related cell (re)selection info and slice info of serving cell and neighboring cells should be provided in system information. 
During offline email discussion, there still exists argument for slice related cell reselection info provided in RRCRelease message. From our point of views, it still has problem that remains valid before T320 expires which may confuse UE for cell reselection. The enhancement to RRCRelease message should be considered,  like introducing valid area which could help solve the issue.
Proposal 3: The valid area is introduced for slice related cell reselection info provided in RRCRelease message. 
Considering the number of slices supported by a cell and the number of its neighboring cells, severe signaling overhead will happen, especially when slice related cell (re)selection info provided per slice. It should be better to limit the size of slice related cell (re)selection info and slice info of serving cell and neighboring cells added in system information. 
Observation 3: The payload size of slice related cell (re)selection info and slice info of serving cell and neighboring cells should be considered if broadcast in SIB.
A slice is uniquely identified by one S-NSSAI value. Due to S-NSSAI consists of two fields, i.e. SST and SD, respectively. The SST represents slice/service type, and it has 8 bits which could represent at most 256 type of slice services (for now it has only four types in specs). The SD means the slices differentiator within the same slice/service type. 
The biggest difference among different slices is slice/service type. We could image that many slices who have similar functions will appear in future with the same SST and different SD. Motivated to reduce the payload size broadcast in system information, using SST rather than S-NSSAI could reduce the size of addition info effectively. One problem may exist: After receiving the SST supported by neighboring cell, the UE may reselect a target cell which doesn’t support its intended slice actually. The solution could be enhancement to remapping policy. It is assumed that the cell who supports the slice/service type has capability to serve any subsets of the SST regardless of the value of SD.
In case the slice info is still huge, on demand SI and SIB segmentation could be used to assist UE to aware of slice related cell (re)selection info and slice info of serving cell and neighboring cells.
Proposal 4: Slice related cell (re)selection info and/or slice info of serving cell and neighboring cells could associate with SST. 

3 Conclusion

In this contribution we discussed and analyzed the slice based cell (re)selection, and made the following observations and proposals:
Observation 1: Legacy dedicated priority via RRCRelease message has limitation for slice based cell (re)selection.
Observation 2: It is unavailable to UE prior to first RRC connection establishment and only valid before T320 expires if slice related cell (re)selection info is indicated in RRC Release message.
Observation 3: The payload size of slice related cell (re)selection info and slice info of serving cell and neighboring cells should be considered if broadcast in SIB.
Proposal 1: The valid area of dedicated frequency priority for cell (re)selection is introduced. 
Proposal 2: Slice related cell (re)selection info and slice info of serving cell and neighboring cells should be provided in system information. 
Proposal 3: The valid area is introduced for slice related cell reselection info provided in RRCRelease message. 
Proposal 4: Slice related cell (re)selection info and/or slice info of serving cell and neighboring cells could associate with SST. 
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