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1. Introduction
[bookmark: Proposal_Pattern_Length]In RAN#91e, RAN slicing WI [1] was approved with the following objectives:
	The work item aims to standardize the enhancement on RAN support of network slicing. Detailed objectives of the work item are:
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).
Note: The use of Rel-17 RAN slicing enhancements in given cells shall not prevent from accessibility for Rel-15 and Rel-16 UEs.
Note: RAN3 objectives to be added after RAN3 study phase is finished.
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.


In this contribution, we would share our views on the slice based cell reselection.
1. Discussion
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: OLE_LINK342][bookmark: OLE_LINK343][bookmark: OLE_LINK513][bookmark: OLE_LINK523][bookmark: OLE_LINK62]Slice related information for slice-based cell reselection
During the RAN slicing SI phase, it is concluded that providing the slice related information for cell reselection in the system information or RRCRelease message can address four issues as below.
· 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, the serving cell may need to perform handover to a cell supporting the requested slices or release the RRC connection. That may increase control plane signalling overhead as well as long control plane latency for the UE to access the network.
Furthermore, broadcasting slice related cell reselection information in SIB is beneficial. Similar slice related cell reselection information as that in SIB can be added in RRCRelease message as well. However, the detailed slice related cell reselection information in SIB and in RRCRelease message are not yet decided. During RAN slicing SI phase, the conclusion shows that the possible slice related cell reselection information in system information can include the supported slice information of the current cell and neighboring cells and cell reselection priority per slice. 
The supported slice information of the current cell and neighboring cells can make the UE aware of the slices supported on different cell. In this way, the UE can be prevented from reselecting a cell not supporting the UE’s intended slice, which would be power-efficient and time-efficient. Thus, we propose that the supported slice information of the current cell and neighboring cells can be provided by the current cell. The current cell can be a serving cell of the UE when the UE is in RRC_CONNECTED state. Otherwise, the current cell can be a camped cell of the UE when the UE is in RRC_IDLE and RRC_INACTIVE state. When the UE is in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED state, the UE can receive the supported slice information of the current cell and neighboring cells via the system information. When the current cell intends to transition the UE in RRC_CONNECTED state to RRC_IDLE or RRC_INACTIVE state, the UE can receive the supported slice information of the current cell and neighboring cells via the RRCRelease message. 
Proposal 1: The supported slice information of the current cell and neighboring cells can be provided by the current cell by the system information and RRCRelease message.
Due to the payload size concerns on SIB1 and the ease of maintenance, the cell reselection related system information block (e.g., SIB2, SIB3, SIB4, SIB5) and a new slice-specific system information block can be applied for the current cell to broadcast the supported slice information of the current cell and neighboring cells. According to the classification of SIB2, SIB3 and SIB4 [3], SIB2 can include the supported slice information of the current cell, SIB3 can include the supported slice information of the intra-frequency neighboring cells, and SIB4 can include the supported slice information of the inter-frequency neighboring cells. Alternatively, the current cell may broadcast a new slice-specific system information block including the supported slice information of the current cell and neighboring cells. Thus, we propose that RAN2 can further down-select which SIB to include the supported slice information of current cell and neighboring cells. 
Proposal 2: RAN2 can down-select which SIB (e.g., SIB2/3/4, a new slice-specific SIB) to include the supported slice information of current cell and neighboring cell.
1) SIB2 can include the supported slice information of the current cell, SIB3 can include the supported slice information of the intra-frequency neighboring cells, and SIB4 can include the supported slice information of the inter-frequency neighboring cells.
2) A new slice-specific system information block can include the supported slice information of the current cell and neighboring cells.


Cell reselection rule
According to the conclusion in the RAN slicing SI [2], it is RAN2’s common understanding that the UE’s intended slices are derived based on the information the Access Stratum (AS) layer of the UE receives from the Non-Access Stratum (NAS) layer of the UE. For the initial registration and requesting new S-NSSAI(s), the intended slices are Requested S-NSSAI(s) (Single Network Slice Selection Assistance Information). For the idle-mode mobility, the intended slices are Allowed S-NSSAI(s). After receiving the supported slice information of the current cell and neighboring cells, the UE can further determine whether its Requested S-NSSAI(s) and Allowed S-NSSAI(s) are supported by the current cell and neighboring cells. 
The cell reselection criteria do not consider whether the current cell and neighboring cells support the UE’s Requested S-NSSAI(s) and Allowed S-NSSAI(s). Currently, the UE determines the ranks of the current cell and neighboring cells mainly based on the measured signal strength, i.e., the RSRP (Reference Signal Received Power) measurement quantity. The UE would select the highest-ranked cell if specific rules are satisfied. Thus, during the slice-based cell reselection, whether the highest-ranked cell supports the UE’s intended slices should be considered.
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Conclusion
Based on the above, we have the following proposals.
Proposal 1: The supported slice information of the current cell and neighboring cells can be provided by the current cell by the system information and RRCRelease message.
Proposal 2: RAN2 can down-select which SIB (e.g., SIB2/3/4, a new slice-specific SIB) to include the supported slice information of current cell and neighboring cell.
1) SIB2 can include the supported slice information of the current cell, SIB3 can include the supported slice information of the intra-frequency neighboring cells, and SIB4 can include the supported slice information of the inter-frequency neighboring cells.
2) A new slice-specific system information block can include the supported slice information of the current cell and neighboring cells.
Proposal 3: During the slice-based cell reselection, whether the highest-ranked cell supports the UE’s intended slices should be considered.
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