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1. Introduction
This contribution mainly focuses on some remaining issues of UE behaviours for slice-based cell reselection and slice-based Random Access.
2. Discussion
2.1 UE behaviours for slice-based cell reselection
1) Scenario#1: The network only provides dedicated slice info but not broadcasts SIB16.
During the last RAN2#121 meeting, [1] has triggered the discussion of whether to have SIB16 mandatory for applying slice-based cell reselection and there was no consensus on it according to chairman notes in [2]. If SIB16 is not mandatory, that means the UE could perform slice-based cell reselection even the slice info is provided only by RRCRelease.
As discussed in [3] before, it should be network implementation to ensure that the dedicated slice info is valid. The scenario#1 may mostly appear when the UE first receives the slice info via RRCRelease and then moves to a cell which not broadcasts SIB16 due to non-deployment of NSAGs .
In the chapter 5.2.4.1 of TS 38.304, it is mentioned that,
The UE shall only perform cell reselection evaluation for NR frequencies and inter-RAT frequencies that are given in system information and for which the UE has a priority provided.
Based on the above, it is reasonable for the UE not to perform slice-based cell reselection until camping on another cell which can support NSAG feature again.
Proposal 1: It is proposed RAN2 to confirm that SIB16 is mandatory for applying slice-based cell reselection.

2) Scenario#2: No intersection between the NSAG(s) for cell reselection provided by the NAS and by the AS.
As specified in TS 38.304, the UE will derive reselection priorities for slice-based cell reselection by considering NSAG(s) associated with the network slice(s) provided by the NAS for cell reselection and slice info provided by the AS. In other words, if there is no intersection between these two aspects, the UE will not apply slice-based cell reselection. 
However, current stage-2 spec only describes the UE behaviour when no slice-based cell reselection information configured for the NSAG(s) considered by the UE as follows and misses the other case that the UE NAS doesn’t receive any NSAG information for cell reselection no matter whether the network provides the slice info or not.
When a UE supports slice-based cell reselection, and when slice-based cell reselection information is provided to the UE, then the UE uses the slice-based cell reselection information. Valid cell reselection information provided in RRCRelease always has a priority over cell reselection information provided in SIB messages. When no slice-based cell reselection information is provided for any NSAG that was determined to be considered during cell reselection (as specified in TS 23.501 [3]), then the UE uses the general cell reselection information, i.e., without considering the NSAG(s) and their priorities.
Moreover, this missing case is already captured via the highlighted parts in TS 23.501.
If the UE has received NSAG Information from the AMF, the UE shall use the NSAG Information provided by the AMF for cell reselection and Random Access as described below. If the UE has not received any NSAG Information from the AMF, the UE shall not use Network Slice based cell reselection and Random Access at all.
Hence, it is proposed that,
Proposal 2: It is proposed RAN2 to agree on capturing the UE behaviour in TS 38.300:
when the UE AS doesn’t receive any NSAG information for cell reselection, the UE will not apply slice-based cell reselection.

2.2 UE behaviours for slice-based Random Access
1) Scenario#1: The UE initiates RRC connection establishment/resume.
The RAN2#120 meeting discussed the proper interpretation about the Random Access resources selection rule considering the combination of feature priority and NSAG priority and the agreement is shown below.
Option 1 means RRC indicates the priority used for random access (MAC only considers one priority).
RAN2 assumes option 1 is the correct interpretation in Rel-17. 
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•	Opt#1: The UE NAS provides the UE AS with the associated NSAG IDs and their priorities. Then the UE AS performs RA resources selection based on feature priority and the NSAG ID which has the highest NSAG priority.

The latest TS 38.331 has added the UE behaviour when the upper layers provide NSAG information and one or more S-NSSAI(s) triggering the access attempt according to this clarification.
2>	apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and in RA-PrioritizationSliceInfo), and that are associated with the S-NSSAI(s) triggering the access attempt, in the Random Access procedure (TS 38.321 [3], clause 5.1);

At RAN2#117-e, it was agreed that “2. RAN2 confirms that RA prioritization and RA partitioning work independently.”, and we think there are three scenarios for RA prioritization/partitioning configurations.
Scenario 1: Only FeatureCombination is configured (RA-PrioritizationSliceInfo is not configured)
The UE applies the NSAG ID with highest NSAG priority that is configured in FeatureCombination.

Scenario 2: Only RA-PrioritizationSliceInfo is configured (FeatureCombination is not configured)
The UE applies the NSAG ID with highest NSAG priority that is configured in RA-PrioritizationSliceInfo.

Since the network can configure RA prioritization and RA partitioning separately, scenario 1 and 2 are reasonable. However, in the highlighted specification text (in green), it is using “and” for both features, which conflicts with both scenarios. In addition, scenario 3 is also reasonable as the network may want to enable both features.
Proposal 3: It is proposed to clarify that “apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and/or in RA-PrioritizationSliceInfo)”.

Scenario 3: Both FeatureCombination and RA-PrioritizationSliceInfo are configured
For this scenario, with the above highlighted specification text (in green), it may confuse the UE given the following understandings:
· Alt#1: The UE applies the NSAG ID with highest NSAG priority that is configured both in FeatureCombination and in RA-PrioritizationSliceInfo
· Alt#2: The UE applies the NSAG ID with highest NSAG priority that is configured either in FeatureCombination or in RA-PrioritizationSliceInfo

Here is an example.
Assumptions: NSAG IDs associated with FeatureCombination are NSAG#1, NSAG#2 and NSAG#3, NSAG IDs associated with RA-PrioritizationSliceInfo are NSAG#4 and NSAG#5.
When the UE determines NSAG#1 is with the highest priority:
· For Alt#1, the UE will not apply any NSAG as no NSAGs can meet the criteria
· For Alt#2, the UE will apply NSAG#1 for Random Access resource selection
We think Alt#2 is more reasonable, because it still gives the UE a chance to use Random Access resource.

Proposal 4: If both FeatureCombination and RA-PrioritizationSliceInfo are configured, it is proposed RAN2 to discuss the following understandings and possible specification impacts:
· Alt#1: The UE applies the NSAG ID with highest NSAG priority that is configured both in FeatureCombination and in RA-PrioritizationSliceInfo
· Alt#2: The UE applies the NSAG ID with highest NSAG priority that is configured either in FeatureCombination or in RA-PrioritizationSliceInfo

2) Scenario#2: No intersection between the NSAG(s) for Random Access provided by the NAS and by the AS.
Similar with the discussion on Scenario#2 in 2.1, the description on UE behaviour when initiating RRC connection implies that if there is no intersection between the NSAG(s) for Random Access provided by the NAS and by the AS, the UE will not apply slice-based Random Access. 
Hence, the current stage-2 spec(as shown below) also needs to capture the corresponding UE behaviour when the UE NAS doesn’t receive any NSAG information for Random Access no matter whether the network provides the slice-based RACH configuration or not.
Slice-based RACH configuration for RA isolation and prioritization can be included in SIB1 messages. The slice-based RACH configurations are associated to specific NSAG(s), and if not provided for a NSAG that UE considers for selecting the RACH configuration, then the UE does not consider the NSAG for selecting the slice-based RACH configuration. The UE determines the NSAG to be considered during RA as specified in TS 23.501 [3].
Proposal 5: It is proposed RAN2 to agree on capturing the UE behaviour in TS 38.300:
when the UE AS doesn’t receive any NSAG information for Random Access, the UE will not apply slice-based Random Access.
3. Conclusion
In this contribution, we mainly discuss details of slice based cell reselection. We have the following proposals:
Proposal 1: It is proposed RAN2 to confirm that SIB16 is mandatory for applying slice-based cell reselection.
Proposal 2: It is proposed RAN2 to agree on capturing the UE behaviour in TS 38.300:
when the UE AS doesn’t receive any NSAG information for cell reselection, the UE will not apply slice-based cell reselection.
Proposal 3: It is proposed to clarify that “apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and/or in RA-PrioritizationSliceInfo)”.
Proposal 4: If both FeatureCombination and RA-PrioritizationSliceInfo are configured, it is proposed RAN2 to discuss the following understandings and possible specification impacts:
· Alt#1: The UE applies the NSAG ID with highest NSAG priority that is configured both in FeatureCombination and in RA-PrioritizationSliceInfo
· Alt#2: The UE applies the NSAG ID with highest NSAG priority that is configured either in FeatureCombination or in RA-PrioritizationSliceInfo
Proposal 5: It is proposed RAN2 to agree on capturing the UE behaviour in TS 38.300:
when the UE AS doesn’t receive any NSAG information for Random Access, the UE will not apply slice-based Random Access.

For proposal 3, the draft changes have been provided in section 5.
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5. Text proposals
[bookmark: _Toc60776746][bookmark: _Toc124712589]5.3.3.2	Initiation
The UE initiates the procedure when upper layers request establishment of an RRC connection while the UE is in RRC_IDLE and it has acquired essential system information, or for sidelink communication as specified in clause 5.3.3.1a.
……
1>	if the upper layers provide NSAG information and one or more S-NSSAI(s) triggering the access attempt (TS 23.501 [32] and TS 24.501 [23]):
2>	apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and/or in RA-PrioritizationSliceInfo), and that are associated with the S-NSSAI(s) triggering the access attempt, in the Random Access procedure (TS 38.321 [3], clause 5.1);
<Next modification>
[bookmark: _Toc124712695]5.3.13.2	Initiation
The UE initiates the procedure when upper layers or AS (when responding to RAN paging, upon triggering RNA updates while the UE is in RRC_INACTIVE, for NR sidelink communication/discovery/V2X sidelink communication as specified in clause 5.3.13.1a) requests the resume of a suspended RRC connection or requests the resume for initiating SDT as specified in clause 5.3.13.1b.
……
1>	else if the resumption of the RRC connection is triggered by upper layers:
2>	if the upper layers provide an Access Category and one or more Access Identities:
3>	perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access Identities provided by upper layers;
4>	if the access attempt is barred, the procedure ends;
2>	if the upper layers provide NSAG information and one or more S-NSSAI(s) triggering the access attempt (TS 23.501 [32] and TS 24.501 [23]):
3>	apply the NSAG with highest NSAG priority among the NSAGs that are included in SIB1 (i.e., in FeatureCombination and/or in RA-PrioritizationSliceInfo), and that are associated with the S-NSSAI(s) triggering the access attempt, in the Random Access procedure (TS 38.321 [3], clause 5.1);

