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1.	Introduction
As presented in WID [1] approved in RANP#91e, support for slice based cell reselection is one of main objectives for RAN slicing. This document provides our view on slice based cell reselection.

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. 
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).

2.	Discussion
2.1 Slice information 
The UE attempts to reselect a better cell while the UE is camping on a cell. For legacy cell reselection, the network provides the UE with the reselection parameters such as carrier frequencies that the UE is required to measure and reselection priority of the indicated frequency via system information. SIB2 contains cell reselection information common for intra-/inter-frequency cell reselection, and SIB3 contains intra-frequency cell reselection information for neighbouring cell while SIB4 contains information for inter-frequency cell reselection. Dedicated reselection priorities and the validity time for the dedicated priorities also can be configured to the UE via RRCRelease. 
Observation 1. For legacy cell reselection, the network broadcasts the reselection parameters of the serving cell and neighbor cells such as carrier frequencies and reselection priority of the indicated frequency via SIB2/SIB3/SIB4.
For slice based cell reselection, the network may provide frequency specific slice information via broadcast. To provide the supported slice information of the serving cell and neighbor cells, the existing SIBs (e.g. SIB2/3/4) can be extended. The slice information of the serving cell can be included in SIB2 while the information of intra-frequency and inter-neighbor cells can be included in SIB3 and SIB 4, respectively. 
For further discussion regarding how to signal slice information, it should be discussed first which cell reselection parameters should be newly defined for slice based cell reselection. For example, the mapping information between frequency and slice should be newly defined. Regarding other cell reselection parameters such as cell reselection priorities, Offsets, cell reselection timer, etc., at least in Rel-17, existing cell reselection parameters can be reused for slice based cell reselection.
Proposal 1. Existing SIBs (e.g. SIB2/3/4) are extended to broadcast frequency specific slice information of the serving cell and neighbor cells. 
Proposal 2. As broadcast slice information, a cell broadcasts supported slices per frequency. There is no need to define a slice specific cell reselection priority as broadcast slice information. 

The simplest way for broadcasting supported slices may be to provide the list of supported S-NSSAIs for the serving cell and neighbor cells in SIBs. However, broadcasting S-NSSAIs has issues on security and SIB payload size as discussed in SI phase. To avoid these issues, we suggest to broadcast S-NSSAI in a short and encoded manner. 
RAN maintains the encoded S-NSSAI(s). RAN enciphers S-NSSAI and generates a short identity and broadcast the supported slices as the form of a short identity in SIBs. After security activation, the RAN delivers the key to decipher the enciphered S-NSSAI via dedicated signaling, which may be NAS message or RRC message depending on the relationship of S-NSSAI and Tracking Area. Then, the UE deciphers the short identity using the key and uses S-NSSAI(s) for slice based cell reselection.  
Proposal 3. RAN broadcasts S-NSSAIs of neighbor cells in a short and encoded manner.
Proposal 4. RAN delivers the decoding rule for the encoded slice information provided in SIB via dedicated signaling after security activation.  

Until the UE receives the key to decipher the enciphered S-NSSAI(s), the UE does not know the supported slice information in a cell. In this case, the UE may need to perform legacy cell reselection procedure without considering slice configuration or slice based cell reselection with the stored slice information received from the previous serving cell, if available. We think how to find a better cell before the UE receives the decoding rule can be left to UE implementation. 

2.2 Slice-information based cell reselection  
In legacy, cell reselection of inter-frequency cells with different frequency priority from that of the serving cell is based on absolute priorities while reselection of intra-frequency and inter-frequency cells with the same frequency is based on ranking of cells. For equal priority cells, cell reselection is based on ranking. 
For slice based cell reselection, we propose that the UE considers a frequency as the highest priority if the highest ranked cell of the frequency support the intended slice. This behavior is nothing new, since similar handling is already done for prioritization of CSG/MBMS of interest in LTE. Let us take an example scenario. Frequency 1 has the highest reselection priority as signaled by network. Frequency has the second highest reselection priority. Frequency 1 does not supports UE’s intended slice but Frequency 2 does. According to our proposal, the UE can camp on the highest ranked cell on Frequency 2, because UE considers F2 to be of the highest priority.  
Proposal 5. The UE considers a priority of a frequency as the highest priority if the highest ranked cell of the frequency supports the intended slice.  

2.3 Dedicated slice information 
The network may provide dedicated cell reselection priorities and the validity time for slice based cell reselection in RRCRelease, and the legacy RRCRelease can be reused without extension. We do not think there is a case to update the supported slices in RRCRelease at least in Rel-17. Cell reselection priority can be updated to the UE via RRCRelease. However, as the network maintains the mapping between frequencies and slices, and how to configure frequency priorities based on slice is up to the network, existing dedicated cell reselection priority can be used. If UE specific dedicated priorities are configured, the dedicated priorities overwrites the broadcast priorities, if configured, as legacy operations. No other new information needs to be further included in RRCRelease message.
Proposal 6. Legacy RRCRelease message is not enhanced.

3.	Proposals
In this document, we discuss slice based cell reselection and have following proposals:
Observation 1. For legacy cell reselection, the network broadcasts the reselection parameters of the serving cell and neighbor cells such as carrier frequencies and reselection priority of the indicated frequency via SIB2/SIB3/SIB4.
[bookmark: _GoBack]Proposal 1. Existing SIBs (e.g. SIB2/3/4) are extended to broadcast frequency specific slice information of the serving cell and neighbor cells. 
Proposal 2. As broadcast slice information, a cell broadcasts supported slices per frequency. There is no need to define a slice specific cell reselection priority as broadcast slice information. 
Proposal 3. RAN broadcasts S-NSSAIs of neighbor cells in a short and encoded manner.
Proposal 4. RAN delivers the decoding rule for the encoded slice information provided in SIB via dedicated signaling after security activation.  
Proposal 5. The UE considers a priority of a frequency as the highest priority if the highest ranked cell of the frequency supports the intended slice.  
Proposal 6. Legacy RRCRelease message is not enhanced.
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