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1 Introduction

The following is the scope of RAN slicing WI,

1. 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. 

2. Support slice based RACH configuration, specify mechanisms and signalling including, for Mobile Originating cases [RAN2]

a. Configure separated PRACH configuration (e.g., transmission occasions of time-frequency domain and preambles) for slice or slice group

b. Configure RACH parameters prioritization (e.g., scalingFactorBI and powerRampingStepHighPriority) for slice or slice group
c. Determine how this works with existing functionality, which may include how to perform RACH type selection (e.g., 2-step and 4-step), support of RACH fall-back cases, handling of simultaneous configuration with similar functions such as legacy RA prioritization (e.g., MPS and MCS UEs).
This contribution provides our considerations on slice-specific cell reselection.
2 Discussion

2.1 Slice info indication in SIB for cell reselection
It is agreed in RAN2#113e, to assist cell reselection, the gNB can broadcast the supported slice info of the current cell, slice info of neighbour cells, and cell reselection priority per slice. One left issue is how to provide slice info to avoid the security issue and large payload size. During SI, companies suggest the following potential solutions, including providing only SST, on-demand SIB, SIB segmentation, slice grouping (if any), or slice associated UAC information. Note that other solutions are also not precluded. 
In the following, we provide the table to compare potential solutions.
Table 1 Comparison between potential solutions for slicing info indication
	
	Pros
	Cons

	SST
	· Simple
· No work on slicing info definition 
	· SST exposure

· Not support SD field differentiation 

	On-demand SIB
	· No payload size issue
	· SST+SD exposure

	SIB segmentation
	· No payload size issue 
	· SST+SD exposure
· Huge workload on SIB segmentation mechanism design

	Slice grouping
	· No payload size issue

· No security issue
	· Limited workload on slice grouping design 

	slice associated UAC
	· No payload size issue

· No security issue

· No work on slicing info definition
	· Different intention from ODAC, i.e. ODAC is designed for access control, but slice grouping is to group the slices with similar characteristic.
· Limited value range of ODAC (32~63), which may not support hundreds of slices.

· The mis-understanding on the supported slice between UE and the gNB, since not all S-NSSAIs in one ODAC are required to be supported by the same gNB.

	Slice index 
	· No security issue
	· Payload issue if multiple slices are broadcasted
· Limited workload on slice index design


Considering the pros and cons listed for each solution, if the supported slice is limited and RAN2 agrees to resolve security concern on S-NSSAI exposure, slice index instead of slice identity is used to identify the supported slice. If there are multiple supported slices, slice grouping is recommended, and slice grouping index is used to identify the supported slice(s). The relationship between slice index/slice group index and slice identity can be indicated via NAS or dedicated RRC, e.g. RRCRelease.
Proposal 1 If RAN2 agrees to resolve security concern on S-NSSAI exposure, introduce a new parameter to represent slice identity as slice index or slice group index. 
Proposal 2 The relationship between slice index/slice group index and slice identity can be indicated via NAS or dedicated RRC message.

2.2 Slice info indication in RRCRelease for cell reselection
In legacy, the UE-specific frequency priorities based on RFSP are indicated in RRCRelease. If the UE-specific value for slice is supported, we can follow the same rule, i.e. the gNB indicates slice identity and per-slice frequency priority with the UE-specific value via RRCRelease message. In general, slice related cell reselection info indicated in RRCRelease message shall override the one associated with the same slice indicated in SI message. For example, if the indicated frequency priorities for slice 1 via both SIB and RRCRelease are different and slice1 is the intended slice, the UE can prioritize frequency priority for slice1 indicated in RRCRelease message.
Proposal 3 Slice related cell reselection info, including slice identity and per-slice frequency priority, indicated in RRCRelease message overrides the one associated with the same slice received in SI message from the same gNB. 

Besides, if RAN2 agrees to resolve issue 3 mentioned in TR 38.832, i.e. to avoid the dedicated priority always overwrites the broadcast priority, 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”, e.g. cells, frequencies, for the usage of per-slice frequency priority indicated in RRCRelease message, i.e. per-slice frequency priority indicated in RRCRelease message is only valid in the restricted area.
2.3 The UE behaviour on slice-specific cell reselection
As agreed, slice related info will be provided to the UE. Accordingly, the UE behaviour should be specified, to assure such information is really used for cell reselection. In our understanding, the potential approaches can be the following,

· Alt 1: The UE selects a cell based on slice identity.

In principle, in the cell reselection procedure, in addition to legacy criteria, the UE also needs to check whether the intended slice is supported or not in the cell. Namely, the UE selects the cell which supports the intended slice and has good cell quality. The UE can check slice identity before or after performing link quality comparison. The UE will not select the cell not supporting the intended slices unless no other neighbour cell is available. At that time, The UE can fall-back to the legacy cell reselection mechanism.
· Alt 2: The UE selects a cell based on per-slice frequency priority.

In principle, if per-slice frequency is indicated to the UE, the UE will use the per-slice frequency priority instead of legacy frequency priority for cell reselection. In detail, the UE performs slice-specific cell reselection based on the per-slice frequency priority associated with the intended slice. If there is more than one intended slice, the UE firstly selects one and follows frequency priority associated with the selected slice. As a result, the UE camps on the cell supporting the selected slice ASAP. 
· Alt 3: The 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 indented slice is supported on a specific frequency, the UE autonomously sets the frequency priority of that frequency as high to support the intended slice promptly.
Proposal 5 RAN2 considers the trade-off between the performance and the complexity to support slice in cell reselection. The following solutions can be considered.
· If the intended slice is not supported by the candidate cell, the cell is not considered for cell reselection.

· If per-slice frequency priority is indicated, the UE performs cell reselection based on per-slice frequency priority associated with the intended slice.

· If the indented slice is supported on a specific frequency, the UE autonomously sets the frequency priority of that frequency as high.
3 Conclusion

Based on the discussion above, we propose the following:
Proposal 1
If RAN2 agrees to resolve security concern on S-NSSAI exposure, introduce a new parameter to represent slice identity as slice index or slice group index.
Proposal 2
The relationship between slice index/slice group index and slice identity can be indicated via NAS or dedicated RRC message.
Proposal 3
Slice related cell reselection info, including slice identity and per-slice frequency priority, indicated in RRCRelease message overrides the one associated with the same slice received in SI message from the same gNB.
Proposal 4
RAN2 considers to indicate the “restricted area”, e.g. cells, frequencies, for the usage of per-slice frequency priority indicated in RRCRelease message, i.e. per-slice frequency priority indicated in RRCRelease message is only valid in the restricted area.
Proposal 5
RAN2 considers the trade-off between the performance and the complexity to support slice in cell reselection. The following solutions can be considered.
•
If the intended slice is not supported by the candidate cell, the cell is not considered for cell reselection.
•
If per-slice frequency priority is indicated, the UE performs cell reselection based on per-slice frequency priority associated with the intended slice.
•
If the indented slice is supported on a specific frequency, the UE autonomously sets the frequency priority of that frequency as high.
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