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1. Introduction
During the RAN#91-e, a new WID for RAN Slicing [1] was approved. For slice based cell reselection, detailed objectives are given as follows:
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 contribution, the discussions are mainly about the evaluation of the candidate solutions and the technical details of the slice grouping design for slice based cell reselection.
2. Discussion
2.1 Candidate solutions
The main concerns for broadcasting slice-related cell reselection info are about security and SIB overhead. Correspondingly, several solutions, e.g., providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information were proposed during the SI. Given the Rel-17 objective of UE’s fast access to the Intended Slice, further performance evaluations of the candidate solutions are given as follows.
1) Providing only SST
As mentioned in TS 23.501 [2], the S-NSSAI is composed of an SST and an SD, of which the SST refers to the expected Network Slice behaviour in terms of features and services, while the SD further differentiates amongst multiple Network Slices of the same SST. In some implementations, the SD is used to describe tenant information. In this way, UEs subscribed to the same SST but different SDs would be incapable of distinguishing slices if only the SST is provided in the system information, which may cause access delay.
Observation 1: If only the SST is provided in the system information, the UE cannot distinguish between slices with different SDs.

2) On-demand SIB
Introducing an additional on-demand SIB for slice related information can solve the problem of SIB size limitation. However, the UE has to camp on a cell first to acquire the on-demand SIB, thus additional time is required, which does not fulfil the requirement for fast access of the Rel-17 UE. And the UE may select a cell that does not support the Intended Slice. Furthermore, even with on-demand SIB, plaintext S-NSSAIs may still cause security concerns.
Observation 2: Introducing on-demand SIB for slice information may cause additional access delay and security concerns.

3) SIB segmentation
This solution aims at the SIB size limitation, of which the slice related information would be divided and provided through several SIBs. For cell selection, compared with the slice related cell selection info provided in SIB1, to correctly select the cell supporting the Intended Slice, the UE would have to acquire all the related SIBs, which will cause access delay. 
Observation 3: SIB segmentation for slice information may cause additional access delay.

4) Slice associated UAC information
[image: ]
Figure 1: Example for slice deployment scenario
According to TS 24.501 [4], access categories 32~63 are reserved for operator classification, which can be associated with S-NSSAI. From a network perspective, UAC is a PLMN concept used for access control. If a slice is not supported by a certain cell, it has to put the relevant access categories in its SIB message. For example, as shown in Figure 1, if Slice #1 is deployed in cell 3 and cell 4 (on frequency B), it may use the SIB message for access control or there is no control. However, cell 1 and cell 2 (on frequency A) have to update the SIB messages to explicitly forbid the access of Slice #1 as there are no such slice deployments in both cells. Otherwise, the UE would consider cell 1 and cell 2 acceptable for Slice #1, and then there may be problems when the UE actually initiates Slice #1 based services.
In addition, if more slices are to be deployed on frequency B, the SIBs on cell 1 and cell 2 have to be updated and it brings significant impacts on the network side.
In summary, we do see that the slice associated UAC is not suitable for indicating the Slice related information. 
Observation 4: The UAC mechanism is used for access control, and the slice associated UAC is not suitable for indicating the slice related cell reselection information.
5) Slice grouping
Compared with the above candidate solutions, one possible trade-off between the SIB overhead and the access delay would be to introduce a new slice grouping mechanism. One slice group ID can be associated with one or multiple S-NSSAIs. By providing the slice group ID instead of the S-NSSAI in the system information, not only the broadcast overhead but also the possible security concerns can be addressed and solved.
Detailed technical details on the slice grouping design are given in the following section.
Observation 5: Slice grouping is a good candidate solution to address and solve the issues of SIB overhead and security.

2.2 Slice grouping
2.2.1  Definition of slice group
A slice group can consist of one or multiple slices. One slice group ID is associated with one or multiple S-NSSAIs. Each slice group is uniquely identified by a slice group ID. For a certain area, cells broadcasting the same slice group ID(s) support the same S-NSSAIs.

2.2.2  Mapping of slice group ID to S-NSSAI
The mapping of slice group ID to S-NSSAIs contains slice group ID values and the corresponding mapped S-NSSAI values. The mapping relationship can be maintained by RAN or CN. The detailed description is given as follows.
· Option 1: Maintained by RAN
The mapping relationship between the slice group IDs and S-NSSAIs is determined by RAN and remains valid for a certain area configured by RAN, e.g., RNA or a newly defined RAN area. CN is unaware of the mapping relationship and thus there should be no CN impacts.
The mapping info can be transferred to UE by the RRC message and kept in the AS layer. Cells within the same RAN area follow the same mapping rule. The mapping update procedure may be triggered by the following cases.
· Periodically triggered, the related timer can be configured by RAN or UE;
· Event triggered. Possible events include,
1) Upon receiving an unknown slice group ID, UE triggers the update procedure;
2) Together with a RNAU-like procedure or reuse the RNAU procedure, assuming that the mapping relationship valid in the RAN area;
· Option 2: Maintained by CN
The mapping relationship between the slice group IDs and S-NSSAIs is determined by CN and remains valid for a certain area configured by CN, e.g., TA or RA. CN impacts are involved.
The mapping info can be transferred to UE by the NAS message and kept in the NAS layer. Cells within the same CN area follow the same mapping rule. The mapping update procedure may be triggered by the following cases.
· Periodically triggered, the related timer can be configured by CN or UE ;
· Event triggered. Possible events include,
1) Upon receiving an unknown slice group ID or unknown TAC, UE triggers the update procedure;
2) Registration (update) procedure, CN can actively transfer the mapping relationship to UE;
Furthermore, regarding the concern of broadcast overhead, suppose that 100 slices are deployed in a certain area, considering the case that the mapping of slice group ID to S-NSSAI is 1:1. A size of up to 7 bits is required to represent the slice group ID, and compared to the 32-bit size of the S-NSSAI, the broadcast overhead can be greatly relieved. On the other side, compared with directly broadcasting S-NSSAI in plaintext, the possible security issues can be solved by broadcasting the slice group ID.
Proposal 1: It is proposed that RAN2 agree on the slice grouping solution, and the mapping between slice group ID and S-NSSAI(s) can configured by RAN or CN.

2.3 Slice based cell reselection with slice grouping
According to TR 38.832 [3], related issues for slice based cell reselection are given as follows,
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. 
Referring to the objectives [1], RAN can broadcast cell reselection priority per slice. Combined with slice grouping, we then have cell reselection priority per slice group. S-NSSAIs within the same group have the same priority on a certain frequency. 
Regarding the current specification, SIB4 and SIB5 are used for inter-frequency/RAT cell reselection. Therefore, SIB4/5 is suitable to broadcast the cell reselection priority for each slice group. Combined with the mapping info configured by the network, the UE will always select the high-priority cell to camp on based on the Intended Slice. And Issue 2 and Issue 3 can be addressed.
Proposal 2: It is proposed that RAN2 agree on slice grouping based cell reselection priority solution. The information can be put in SIB4/5.

2.4 Intended slice
In [5], some technical analysis on intended slice has been captured.
	RAN2 common understanding is that intended slice is based on the information AS receives from NAS for the particular use case. This may be different in different cases:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	In case of cell selection and reselection, the intended slice means the allowed or requested S-NSSAI(s).
-	For the initial registration, and requesting new S-NSSAI(s): intended slices = Requested S-NSSAI(s)
-	For idle-mode mobility: intended slices = allowed S-NSSAI(s)
-	In case of MO traffic, the intended slice means the S-NSSAI associated with MO traffic based on indication from NAS to AS. For MO service, UE is aware of the intended slice.
-	In case of MT traffic, UE is unaware of the slice for the paged service in current NR specification.



Based on the WID [1], we think RAN2 can focus on cell reselection and MO traffic scenarios for intended slice. So it is proposed:
Proposal 3: It is proposed to use the following RAN2 common understanding as a baseline, and then RAN2 can discuss potential standard impacts:
-	In case of cell reselection, the intended slice means the allowed S-NSSAI(s).
-	In case of MO traffic, the intended slice means the S-NSSAI associated with MO traffic based on indication from NAS to AS. For MO service, UE is aware of the intended slice.

2.5 About TA scenarios
In the WID [1], there is a note about TA scenarios:
Note: This work item should take SA2 output on slicing enhancement into consideration if RAN impacts are identified, e.g. the relation between Tracking Area and S-NSSAI is expected to impact the solution for slice based cell reselection.

Our views are as below:
· During SI, RAN2 agreed that “TA discussion will not take place in RAN2, we will wait for SA2 input.”
· RAN2 had some discussions regarding TA scenarios based on SA2 LS, and then the discussion had been closed, i.e., SA2 has captured some agreements in their specs.
· The discussion of RAN slicing (e.g., scenarios, issues, solutions) is independent of TA scenarios.

3. Conclusion
In this contribution, we mainly discuss the evaluation of the candidate solutions and the technical details of the slice grouping design for slice based cell reselection. It is proposed:
Observation 1: If only the SST is provided in the system information, the UE cannot distinguish between slices with different SDs.
Observation 2: Introducing on-demand SIB for slice information may cause additional access delay and security concerns.
Observation 3: SIB segmentation for slice information may cause additional access delay.
Observation 4: The UAC mechanism is used for access control, and the slice associated UAC is not suitable for indicating the slice related cell reselection information.
Observation 5: Slice grouping is a good candidate solution to address and solve the issues of SIB overhead and security.

Proposal 1: It is proposed that RAN2 agree on the slice grouping solution, and the mapping between slice group ID and S-NSSAI(s) can configured by RAN or CN.
Proposal 2: It is proposed that RAN2 agree on slice grouping based cell reselection priority solution. The information can be put in SIB4/5.
Proposal 3: It is proposed to use the following RAN2 common understanding as a baseline, and then RAN2 can discuss potential standard impacts:
-	In case of cell reselection, the intended slice means the allowed S-NSSAI(s).
[bookmark: _GoBack]-	In case of MO traffic, the intended slice means the S-NSSAI associated with MO traffic based on indication from NAS to AS. For MO service, UE is aware of the intended slice.
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