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1	Introduction 
RAN slicing WID [1] is agreed in RAN#91 meeting, with one objective shown below.
1. [bookmark: _Hlk65847660]Support slice based cell reselection, specify mechanisms and signalling including [RAN2]
a. To assist cell reselection, broadcast the supported slice info of the current cell and neighbour cells, and cell reselection priority per slice in system information message. 
b. To assist cell reselection, include slice info (with similar information as in SI message) in RRCRelease message. 
In this paper, we discussed the aspects related to slice based cell reselection.
1: With regard the main solution for prioritisation for slice based cell reselection, the following topics to be the initial focus for discussion: Details of slice availability in terms of Slice grouping and frequency priority information for broadcast and RRC Release message,  usage of “intended slice” (FFS whether we use this term in specification), UE prioritisation of slice when there is more than one intended slice and how UE determines frequency priority for inter-frequency cell reselection based on these.
2: Following topics are only considered after some progress on the main solution for prioritisation for slice based cell reselection: which SIB(s) to carry slice availability, whether an LS to SA3 is needed (if SST/SD is agreed for slice info), whether SIB segmentation/on-demand is required (if new SIB is defined).
3: Other topics that have some support and could be discussed further depending on companies providing more details on the motivation and level of support: slice based reselection for MO, different RSRP/RSRQ thresholds for inter and intra-frequency slice based cell reselection, need for Validity area in RRC Release
2   Discussion
Topic 1: Cell re-selection procedure
When UE performs cell re-selection, it’s critical to have a standardized framework of slice based cell re-selection principle. Here we would like to split the cell re-selection into two sub-cases.
- Case 1: Cell re-selection during idle/inactive mode mobility
The SA2 conclusion on homogeneous slice deployment on all cells in the same TA/RA could greatly simply the discussion in RAN2. For example, for cell re-selection during idle/inactive mode mobility, since all cells would support all intended slices (allowed S-NSSAI(s)), UE has no need to consider the slice availability any more for the allowed S-NSSAI(s). 
One further question to consider is whether UE should also consider the interested slices which are not allowed in current TA/RA. Our understanding is since no traffic is initiated at the time being, there is no necessity to complex the problem since the cell re-selection to another TA/RA could lead to frequent ping-pong between TA/RA(s) which then leads to a lot of unnecessary NAS/AS signaling exchanges. 
Observation 1: It would be quite complex to take non-allowed S-NSSAI(s) into account when no traffic on such slices is initiated during idle/inactive mode mobility.
Proposal 1: During idle/inactive mode mobility, do not consider the slice availability of neighbor cells for both allowed and non-allowed S-NSSAI(s) when no traffic is initiated.
Besides slice availability, another aspect under discussion is to consider the slice priority of target cell and/or possibly the slice priority inside UE as well during cell re-selection. One example is shown below for discussion:
Slice priority in neighbor cell 1: slice 1 > slice 2
Slice priority in neighbor cell 2: slice 2 > slice 1
Suppose UE(s) only have one allowed slice from slice 1 and 2, UE can easily determine which cell to prioritize based on the slice priority info of neighbor cells. 
However, if UE(s) have multiple intended slices, say one UE has interest in both slice 1 and 2, it would be complex to determine if cell 1 or cell 2 is better for camping. And from following SA2 discussion, our understanding is SA2 would not introduce any solution where some slice(s) priority is configured from CN to UE. Therefore, it would be reasonable to assume all intended slices are with equal priority inside UE.
Then for inactive mode mobility, one leftover issue is whether the same intended slices (allowed S-NSSAI) defined in idle mode can be re-used. Since RAN2 is discussing small data transmission in inactive mode, we think it’s better to use the registered PDU sessions or the PDU sessions which allow small data transmission as intended slices to perform slice based cell-reselection.
Proposal 2: For UE with one single intended slice during idle/inactive mode mobility, the cell priority is determined by the slice priority in neighbor cell.
  - For idle mode mobility, the intended slice is the allowed S-NSSAI
  - For inactive mode mobility, the intended slice could be either the registered PDU sessions or the PDU sessions which allow small data transmission in inactive state.
Proposal 3: For UE(s) with multiple intended slices during idle/inactive mode mobility, do not specify how UE determines the cell priority based on multiple intended slices. 
- Case 2: MO traffic initiation for allowed and non-allowed S-NSSAI(s)
There was one nice contribution [2] discussing when MO traffic is initiated, whether a cell re-selection procedure should be triggered based on the slice of the MO traffic. We would like to split this issue into two cases, where the MO traffic belongs to the allowed S-NSSAI(s) and non-allowed S-NSSAI(s).
For allowed S-NSSAI(s), since all cells in the TAI(s) supporting the same slices according to SA2 conclusion, it might be not that critical for UE to re-select to another cell which provides the intended slice with a higher priority than current camped cell. Moreover, UE may initiate traffic belonging to other slices later on thus it seems unnecessary to perform an intentional cell re-selection just for the first initiated traffic.
On the other hand, for non-allowed S-NSSAI(s), SA2 is now discussing NW based solution to redirect UE to an appropriate cell in another TA/RA which supports the requested slice. It’s true this could address this issue to some extent. However, the long latency to complete NAS/AS signaling procedure of cell re-direction could be avoided if UE can perform cell re-selection itself based on the slice availability info provided by target cell in the first place. This issue is quite common in overlapping RA scenario where two registration areas are deployed in the same geographical area.
Proposal 4: Upon MO traffic initiation on non-allowed S-NSSAI(s), UE performs cell re-selection first if the intended slice is available on neighbor cells.
Topic 2: Slice specific intra-frequency and inter-frequency cell reselection parameters (cell reselection priority, or frequency priority)
For intra-frequency, one opinion brought during the last RAN2 meeting is the interference should be considered if UE re-selects to a cell with suboptimal channel quality. To our understanding, as long as S-Criteria is met, we don’t feel interference would become a big issue. 
For inter-frequency case, UE should prioritize the frequency which provisions the intended slice with a higher priority.
Proposal 5: For both intra/inter-frequency, UE prioritizes the frequency/cell which provisions the intended slice with a higher priority as long as S-criteria is met. 
Topic 3: Information carried in SIB/RRCRelease message
In order to facilitate a fast access to the right cell supporting the intended slice, NW should provide the slice related information to UE via broadcast signaling. In this aspect, the assistant information could comprise of the following.
1) Slice types supported by current cell and neighbor cells
This is the very basic scheme to allow the NW to unambiguously indicate to the devices the slice types the cell supports, based on which UE can prioritize certain cells over others in line with its interests. In order to ensure continuity of services as part of idle/inactive mode mobility, it’s recommended that UE prioritizes cell re-selection to those cells (intra or inter frequency) that supports services UE is interested in. Accordingly, the NW can provide the slice types supported by neighbor cells in SIB.
2) Slice type specific cell re-selection parameters
Given the wide types of devices which are expected to derive service from the 5G RAN, it becomes imperative that the device service requirements are factored in while selecting/re-selecting to a cell. For example, a low power cellular IoT device will have a different maximum output transmit power, receive level sensitivity, path loss criteria compared to a smartphone, which in turn would have a different criterion. The motivation is to allow devices with different device characteristics to be distinguished and provided an optimal camping criteria. It is proposed that NW advertises a set of cell specific re-selection parameter, e.g., s-NonIntraSearchP, s-NonIntraSearchQ specific to individual slice types supported by that cell in SIB.
Proposal 6: Besides the slice availability info, NW indicates slice type specific cell re-selection parameters.
Topic 4: Slice based dedicated priority mechanism
It is agreed in WID that the slice info which is similar as SI info should be also included in RRCRelease message. While in previous RAN2 meetings, RAN2 made the following decision regarding dedicated priority mechanism.
Identify the problem with existing mechanisms with dedicated priority and study if some enhancements are needed  
This topic was intensively discussed in email discussion [2] and [3], and a list of issues were mentioned. In this contribution, we would like to emphasize one specific issue. In details, dedicated priority configuration is only valid in a small area, once UE moves out of this area, the configuration maintained at UE (T320 still running) is not correct any more. Current UE operation is the dedicated priority configuration overrides broadcast signaling when T320 is running. The issue can get quite severe since slice-frequency mapping is not consistent in a large geographical area. For example: 
- The frequency priority for one slice could be different in different areas.
Observation 2: Current dedicated priority mechanism does not work properly since the dedicated priority configuration is only valid in a small area, and UE may move out of the area when T320 is still running.
We believe this is a critical issue to assure the configuration in RRCRelease message valid. If RAN2 would like to solve the issue, a similar solution like validity area RAN2 introduced for DC/CA early implementation can be considered. 
Proposal 7: RAN2 to solve the validity issue in dedicated priority mechanism. 
3	Conclusions
Based on the discussion above, we have the following observations and proposals.
Observation 1: It would be quite complex to take non-allowed S-NSSAI(s) into account when no traffic on such slices is initiated during idle/inactive mode mobility.
Observation 2: Current dedicated priority mechanism does not work properly since the dedicated priority configuration is only valid in a small area, and UE may move out of the area when T320 is still running.
Proposal 1: During idle/inactive mode mobility, do not consider the slice availability of neighbor cells for both allowed and non-allowed S-NSSAI(s) when no traffic is initiated.
Proposal 2: For UE with one single intended slice during idle/inactive mode mobility, the cell priority is determined by the slice priority in neighbor cell.
  - For idle mode mobility, the intended slice is the allowed S-NSSAI
  - For inactive mode mobility, the intended slice could be either the registered PDU sessions or the PDU sessions which allow small data transmission in inactive state.
Proposal 3: For UE(s) with multiple intended slices during idle/inactive mode mobility, do not specify how UE determines the cell priority based on multiple intended slices. 
Proposal 4: Upon MO traffic initiation on non-allowed S-NSSAI(s), UE performs cell re-selection first if the intended slice is available on neighbor cells.
Proposal 5: For both intra/inter-frequency, UE prioritizes the frequency/cell which provisions the intended slice with a higher priority as long as S-criteria is met. 
Proposal 6: Besides the slice availability info, NW indicates slice type specific cell re-selection parameters.
Proposal 7: RAN2 to solve the validity issue in dedicated priority mechanism. 
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