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1 Introduction

In RAN2#112e meeting, the following agreements are achieved.
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
This contribution will focus on further issues on cell (re)selection mechanism.
2 Discussion

We will discuss open issues in the following sub-clauses.

2.1 How to indicate slice information in SIB/dedicated RRC 

In the summary report of [Post112-e][253], companies discussed which solutions to cell (re)selection should be prioritized, and suggested the following to be reflected in draft TR 38. 832:
· Solution 3 can address issue 1/2/4. There is benefit to broadcast slice related cell selection info in SIB and it is recommended for normative work. The concerns on SIB payload size for broadcasting slice related cell selection info can be resolved (e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping, or slice associated UAC information).

· Solution 4 can address the issue 1/2/3/4. There is benefit to broadcast slice related cell reselection info in SIB and it is recommended for normative work. The concerns on SIB payload size for broadcasting slice related cell reselection info can be resolved (e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping, or slice associated UAC information).
Clearly, slice related information is at least to be indicated in SIB for cell selection/reselection. Considering one frequency/cell may support multiple slices and the frequency priorities for a specific slice can be different on different frequencies, we propose to indicate slice identity and per-slice frequency priority in SIB.
For slice identity, considering the concern on payload size of SIB, several solutions are suggested, including using e.g. only SST, on-demand SIB, SIB segmentation, slice grouping, or slice associated UAC information. In our understanding, slice associated UAC information can not work well, considering,
· S-NSSAI is one of multiple access category criteria types of ODAC. It means ODAC may not associate to S-NSSAI, and, not all S-NSSAIs will associate to access category. As a result, UE AS may not obtain S-NAASI based on ODAC, which may induce the solution of slice associated UAC information is not suitable to all cases. 
· In our understanding, the intention for ODAC is for access control. It is not required that all S-NSSAIs in one access category are the supported ones for one gNB, which may induce the mis-understanding between UE and gNB on the supported slice.
If RAN2 agrees to resolve security concern on S-NSSAI exposure, the gNB can provide slice index instead of slice identity. The relationship between slice index and slice identity can be indicated via NAS or dedicated RRC.
Proposal 1 RAN2 confirms slice related information can be indicated by SIB, including e.g. slice identity and per-slice frequency priority. 

Proposal 2 If RAN2 agrees to resolve security concern on S-NSSAI exposure, slice identity can be represented by slice index or slice group index. 
In legacy, UE-specific frequency priorities based on RFSP are indicated in RRCRelease. If we follow the same rule, UE-specific cell reselection info for slice can also be provided in dedicated RRC.
Proposal 3 RAN2 confirms slice related cell reselection info can be indicated in RRCRelease message, including e.g. slice identity and per-slice frequency priority. 

Regarding issue 3, to avoid the dedicated priority always overwrites the broadcast priorities, we may indicate the “restricted area”, e.g. cells, frequencies, for the usage of per-slice frequency priority indicated in RRCRelease message.

Proposal 4 RAN2 considers to indicate the “restricted area” for the usage of per-slice frequency priority indicated in RRCRelease message.
2.2 Whether to indicate slice information in paging

According to RAN2#112e meeting, one left issue is whether UE needs to know the intended slice for MT service. In our understanding, it is useful to indicate the intended slice for MT service in the following cases, to help UE finding a proper cell.
· In one cell, slice-specific RACH is supported.

· In one TA, different cells support different slices.
Proposal 5 RAN2 considers to indicate the intended slice for MT service in paging message.

In NR, the maximal TB size for paging is 3000 bits according to RAN1 LS [5].

As specified in TS 38.331, the NR paging message includes the below information:

	-
PagingRecordList (from 1 to max 32)

· I-RNTI or NG-5G-S-TMSI (40/48 bits)

· >accessType (1bit)


It is clearly that current paging size is (48+1) * 32=1568 bit. 
Considering S-NSSAI is 40 bits, if Proposal 5 is agreed, the paging size nearly extends the maximal number, i.e. (48+1+40) * 32=2848 bit ≈ 3000 bit. Thus, we also need to simplify slice identity in paging message. Similarly, SST, slice index or slice group index can be considered. Also, if security concern is still there, we can focus on slice index or slice group index.
Proposal 6 If RAN2 agrees to resolve security and payload concern on S-NSSAI in paging message, the intended slice for MT service can be represented by slice index or slice group index.

2.3 What is UE behaviour on using slice information

As we agreed, slice related information is to be indicated to UE. Accordingly, UE behaviour should be specified, to assure such information is really used for cell (re)selection. In our understanding, the potential approaches can be the following,

· Alt 1: UE needs to select a cell based on slice identity.

In principle, in cell (re)selection procedure, besides legacy criteria, UE also needs to check whether the intended slice is supported or not in the cell. Namely, UE selects the cell which supports the intended slice and has good cell quality. UE can check slice identity before or after performing link quality comparison.

· Alt 2: UE needs to select a cell based on per-slice frequency priority.

In principle, per-slice frequency priority is used in cell (re)selection. If there are more than one intended slice, UE needs to select one of them and follows frequency priority associated to the selected slice. As a result, UE can camp on the cell supporting the selected slice. 
· Alt 3: UE autonomously sets the frequency priority as high if the intended slice is supported on that frequency.
According to SA2 LS (S2-2001728), a specific frequency is restricted for accessing a specific network slice. Assuming the intended slice is not support in current cell but supported on another cell associated to another frequency, to access the cell with the intended slice promptly, UE can autonomously set the priority of another frequency as high.

Proposal 7 Slice identity and/or per-slice frequency priority are taken into account in cell (re)selection.

3 Conclusion

Based on the discussion above, we propose the following:
Proposal 1
RAN2 confirms slice related information can be indicated by SIB, including e.g. slice identity and per-slice frequency priority.
Proposal 2
If RAN2 agrees to resolve security concern on S-NSSAI exposure, slice identity can be represented by slice index or slice group index.
Proposal 3
RAN2 confirms slice related cell reselection info can be indicated in RRCRelease message, including e.g. slice identity and per-slice frequency priority.
Proposal 4
RAN2 considers to indicate the “restricted area” for the usage of per-slice frequency priority indicated in RRCRelease message.
Proposal 5
RAN2 considers to indicate the intended slice for MT service in paging message.
Proposal 6
If RAN2 agrees to resolve security and payload concern on S-NSSAI in paging message, the intended slice for MT service can be represented by slice index or slice group index.
Proposal 7
Slice identity and/or per-slice frequency priority are taken into account in cell (re)selection.
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