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1. Introduction
In this contribution, we share some consideration on the scope and solutions for the following RAN slicing enhancement aspects mentioned in RP-193254 [1]:
a. Slice based cell reselection under network control
b. Slice based RACH configuration or access barring
2. [bookmark: _Toc12718547]Discussion
2.1. Slice based cell reselection
Initial thought on the scope of the slice based cell reselection
SA2 has sent an LS [2] to RAN2 to ask about whether and how to support S-NSSAI-aware 5G-AN selection. Since RAN2 have been working on R16 ASN.1 in the past two meetings without treating the LS related to R17 WI/SIs, no response has been sent back to SA2. 
In the past two meetings, SA2 has already started study on the 5GC assisted cell selection to access network slice (i.e. Key issue 7 in 23.700 [3]) and come up with the following solutions:
· Solution #17: Support of radio spectrum attribute by CN assisted RAN control
· Solution#29: Operating Band Information is Provided with the Configured NSSAI
· Solution #30: Preferred frequency bands in Configured NSSAI
· Solution #31: Steering the UE to a network slice in a different frequency band 
All the above solutions will have RAN2 impact. For example, solution#17 and #31 require RAN2 support to issue an RRC Release and include cell reselection priorities, perform a Reconfiguration and move the UE according to the RFSP for the Target NSSAI, or trigger inter-frequency cell change to another which supports the intended slice. Solution#29 and #30 may impact the UE behavior in AS layer during cell selection and reselection which will be discussed and defined in RAN2. Thus, it is suggested to check the RAN2 impact of SA2 study on 5GC assisted cell selection to access network slice, and study the necessary RAN2 functionality.
Observation 1: The solutions for the 5GC assisted cell selection to access network slice key issue in SA2 study will have RAN2 impact.
Proposal 1: An reply LS should be sent to SA2 indicating that RAN2 will check the impact of SA2 study on 5GC assisted cell (re)selection to access network slice, and study the necessary RAN2 functionality.
RAN2 solutions for slice specific cell reselection
The following scenario has been raised during the RAN email discussion [4]:


Figure 1. An example of slice deployment and the expected UE behavior
eMBB service is supported in 2.6GHz and 4.9GHz everywhere. 
URLLC service is supported only in 4.9GHz in some area, e.g. factory or hospital. 
2.6GHz targets to support eMBB service and 4.9GHz targets to support URLLC service. 
For UE supporting both eMBB and URLLC slice, the expected UE behavior is that UE select a cell in 4.9GHz carrier for URLLC service and select a cell in 2.6GHz instead of a cell in 4.9GHz for eMBB services to avoid network congestion and impact on URLLC service according to some network policy.
In NR R15, the cell reselection priority per frequency can be provided to UE via system information or the RRCRelease message. UE applying the common reselection priority in system information, no matter what the intended slice is, will reselect to the best cell in a frequency with highest priority. The dedicated cell reselection priority may be configured after taking the ongoing slice into consideration. For example, NW configures higher priority for frequencies supporting eMBB via RRCRelease message after finishing eMBB service for a UE with the prediction that UE may also launch for eMBB service next time. As a result, when the dedicated reselection priority is valid, UE will reselect to a best cell supporting eMBB even though UE wants URLLC service. The expected UE behavior mentioned in Figure 1 cannot be achieved by the existing R15 cell reselection mechanisms.
Observation 2: The existing cell reselection mechanism is not flexible enough to guide UE to a cell or frequency supporting an intended slice.
One straight forward solution is to provide cell reselection priority set for each slice supported by network and allow UE to follow the corresponding reselection priority set for the intended slice. 
· Alt 1. Provide cell reselection priority set for each supported slice via RRCRelease message.
· Alt 2. Broadcast cell reselection priority set for each supported slice in system information;
Proposal 2: Proving cell reselection priority set per slice via system information or RRCRelease message should be studied.
For Alt 2, UE can be aware of the slice supported by the network and can prioritize some frequency for a certain slice after power on. However, there has been some security concern from SA3 on exposing the NSSAI/S-NSSAI (or parts of it) in system information in R15 discussion [5] and we need to check with SA3 to see if such concern still exists.
Proposal 3: An LS should be sent to SA3 to check if there is any security concern in exposing the NSSAI/S-NSSAI (or parts of it) in system information.
If this is still the case, we may have to consider some other implicit way to provide the association between the slice and the reselection priority set in system information without broadcasting the NSSAI/S-NSSAI (or parts of it) directly. For example:
· Solution 1: Configuring association between Access Category and S-NSSAI via NAS signaling and broadcast cell reselection priority set for the Access Category with associated S-NSSAI in system information.
· Solution 2: Configuring the supported slice list from network to UE via NAS signaling and each slice is assigned with an index. Broadcast cell reselection priority set associated with each slice index.
· Solution 3: Broadcasting multiple cell reselection priority sets in system information and each reselection priority set is assigned with an index. The association between the supported slice and the cell reselection priority set is provided via the priority set index in RRCRelease message.
Proposal 4: If there is still security concern for exposing the slice in system information, the following solutions should be studied to provide the slice specific reselection priority in an implicit way:
· Solution 1: Configuring association between Access Category and S-NSSAI via NAS signaling and broadcast cell reselection priority set for the Access Category with associated S-NSSAI in system information.
· Solution 2: Configuring the supported slice list from network to UE via NAS signaling and each slice is assigned with an index. Broadcast cell reselection priority set associated with each slice index.
· Solution 3: Broadcasting multiple cell reselection priority sets in system information and each reselection priority set is assigned with an index. The association between the supported slice and the cell reselection priority set is provided via the reselection priority set index in RRCRelease message.
2.2. Slice based RACH configuration or access barring
Solutions for slice specific RACH configuration
The resource isolation between slices has always been a key need for this feature. In NR R15, the common RACH resource are broadcast in system information and is applicable for all the UEs under this cell without differentiating the service types. As a result, UE initiating URLLC service and UE initiating eMBB service will select from the common RACH resource and suffer from higher risk of contention resolution failure, which has negative impact on the URLLC services (e.g. more access latency is caused). 
Having slice RACH configuration allows UE to use the RACH resource associated with the intended slice to initiate random access to ensure the user experience of a certain network slice. To ensure RACH resource isolation between slices, the following solutions can be considered in RAN2 study:
· Solution 1. Broadcast separate RACH resource pool, in which the RACH resources are associated with some specific slices, in addition to the existing common RACH resources.
· [bookmark: _GoBack]Solution 2. Broadcast the association between the existing common RACH resources and the supported slices.
After adopting either solution 1 or solution 2, UE is aware of the supported slice at network side and can then take such information into consideration when performing cell selection and reselection. For example, if the slices supported by the network do not match the slices supported by UE, UE can consider the cell is not suitable and reselect to another cell, which is also beneficial for UE fast access to a cell supporting the intended slice. 
Similarly, it should be up to SA3 to decide if there is any security concern in broadcasting the supported slice and the associated RACH configuration in system information.
Proposal 5: The following solutions should be studied to provide slice specific RACH configuration:
· Solution 1. Broadcast separate RACH resource pool, in which the RACH resources are associated with some specific slices, in addition to the existing common RACH resources.
· Solution 2. Broadcast the association between the existing common RACH resources and the supported slices
Analysis on the existing R15 UAC mechanism
In NR R15, Access Category 32-63 have been defined based on operator classification. For each operator defined access category, the operator-defined access category definition [6] can be provided to UE via Registration Accept message and updated via Configuration Update Command. Specially, the access category criteria type within operator-defined access category definition can be set to one of the following: DNN, 5QI, OS Id + OS App Id of application triggering the access attempt, or S-NSSAI. Thus, slice specific unified access control can be achieved via the operator defined access category.
Observation 3: Slice specific unified access control can be achieved via the existing operator defined access category by setting the access category criteria type to S-NSSAI.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Observation 1: The solutions for the 5GC assisted cell selection to access network slice key issue in SA2 study will have RAN2 impact.
Proposal 1: An reply LS should be sent to SA2 indicating that RAN2 will check the impact of SA2 study on 5GC assisted cell (re)selection to access network slice, and study the necessary RAN2 functionality.
Proposal 2: Proving cell reselection priority set per slice via system information or RRCRelease message should be studied.
Proposal 3: An LS should be sent to SA3 to check if there is any security concern in exposing the NSSAI/S-NSSAI (or parts of it) in system information.
Proposal 4: If there is still security concern for exposing the slice in system information, the following solutions should be studied to provide the slice specific reselection priority in an implicit way:
· Solution 1: Configuring association between Access Category and S-NSSAI via NAS signaling and broadcast cell reselection priority set for the Access Category with associated S-NSSAI in system information.
· Solution 2: Configuring the supported slice list from network to UE via NAS signaling and each slice is assigned with an index. Broadcast cell reselection priority set associated with each slice index.
· Solution 3: Broadcasting multiple cell reselection priority sets in system information and each reselection priority set is assigned with an index. The association between the supported slice and the cell reselection priority set is provided via the priority set index in RRCRelease message.
Proposal 5: The following solutions should be studied to provide slice specific RACH configuration:
· Solution 1. Broadcast separate RACH resource pool, in which the RACH resources are associated with some specific slices, in addition to the existing common RACH resources.
· Solution 2. Broadcast the association between the existing common RACH resources and the supported slices
Observation 3: Slice specific unified access control can be achieved via the existing operator defined access category by setting the access category criteria type to S-NSSAI.
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5. Annex A - draft Reply LS on 5GC assisted cell selection for accessing network slice
Title:	[Draft] Reply LS on 5GC assisted cell selection for accessing network slice
Response to:	R2-2004306/S2-2001728
Release:	Rel-17
Work Item:	FS_NR_slice

Source:	ZTE [to be RAN2]
To:	SA2
Cc:	SA1, RAN3
Contact Person:
Name:				Yuan Gao
E-mail Address:		gao.yuan66@zte.com.cn


1. Overall Description:

RAN2 thanks SA2 for the progress information related to FS_eNS_Ph2 study on 5GC Assisted Cell Selection key issue for accessing network slice. 
RAN2 will check the impact of SA2 study on 5GC assisted cell (re)selection to access network slice, and study the necessary RAN2 functionality.

2. Actions:

RAN2 kindly asks SA2 to take above into account.

3. Date of Next TSG-RAN WG2 Meetings:
[bookmark: _Hlk28950378]RAN2#111bis			2020-10-12	2020-10-16	Online Meeting
RAN2#112           2020-11-16	2020-11-20	Online Meeting
6. Annex B - draft LS to SA3 about broadcasting the supported slice in system information
Title:	[Draft] LS on broadcasting the supported slice in system information
Release:	Rel-17
Work Item:	FS_NR_slice

Source:	ZTE [to be RAN2]
To:	SA3
Cc:	SA2, RAN3
Contact Person:
Name:				Yuan Gao
E-mail Address:		gao.yuan66@zte.com.cn


1. Overall Description:

RAN2 has started the study on slice based cell reselection, RACH configuration and access barring. Some potential solution involves broadcasting the supported slice information in system information.
RAN2 requests SA3 to evaluate if there is any security issue in broadcasting the NSSAI/S-NSSAI (or parts of it) in system information.

2. Actions:

RAN2 kindly asks SA3 to evaluate if there is any security issue in broadcasting the supported slice (e.g. full S-NSSAI or part of S-NSSAI) in system information and to provide any feedback.

3. Date of Next TSG-RAN WG2 Meetings:
RAN2#111bis			2020-10-12	2020-10-16	Online Meeting
RAN2#112           2020-11-16	2020-11-20	Online Meeting
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