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Introduction
In RAN2#114-e meeting, RAN2 agreed the following on the topic of slice priority for cell reselection: 
	1: Frequency priority mapping for each slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is provided to a UE.
Note: Signaling optimizations are not excluded.
Note: "slice may also mean "slice group"
1b: Frequency priority mapping for each of the slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is part of the “slice info” agreed to be provided to the UE using both broadcast and dedicated signaling.
2: RAN2 kindly allow one more meeting cycle for understanding the necessity of Slice priority along with the following shortlisted solution directions for Idle mode mobility:
a)	Option 4): Slice priority first looping over slice-frequency combination
b)	Option 5): Maximize slice support
c)	Option 6): Frequency priority of highest priority slice with adjustment based on actually supported slice(s) in best ranked cell, without multiple iterations of cell reselection
d)	Option 7): Perform legacy cell reselection mechanism based on slice specific frequency priority
3: RAN2 consider a scenario in its work for slice specific cell (re)selection where it is possible that (Suitable) cells on the same frequency belonging to different TAs support different Slice(s).
4: Working assumption: The Best cell principle according to absolute priority reselection criteria specified in clause 5.2.4.5 of TS38.304 needs to be met also for slice specific cell (re)selection.
6: In addition to proposal 2, following aspects are FFS:
a)	Content of “Slice Info” – to what extent the information needs to be and should be provided to support the Principle in proposal 5
b)	If used, who provides the “Slice priority” (NAS/ AS, UE/ Network)
c)	Can RAN2 continue to use “intended” slice for initial registration and idle-mode mobility
d)	How UE in each of the solutions from proposal 2 uses slice info for cell reselection if both slice info and existing cell reselection priority is signaled (in the SIB and/ or dedicated signaling)




The summary of the email discussion on the shortlisted solution directions (Option 4, 5, 6, and 7) concluded a preference for Option 4 (with required adjustments to the sequence of operation) [1].
In this contribution we first discuss the required adjustments for Option 4 and then address some of the remaining FFSs from RAN2#114-e meeting (highlighted above). 
Discussion
2.1 Adjustments of Option 4:
The summary of the email discussion on the shortlisted solution directions (Option 4, 5, 6, and 7) concluded a preference for Option 4, however, pending adjustments to the sequence of operation [1].
	Company’s Preference
	Option 4
(Slice priority 1st looping over slice-frequency combination)
	Option 5
(Maximize Slice support)
	Option 6
(Frequency priority of highest priority slice…)
	Option 7
(Perform legacy cell reselection mechanism based on slice specific frequency priority)

	1st Preference
	10
	3
	1
	3

	2nd Preference
	4
	3
	3
	2



Moreover, the following are the conclusions of the Phase 1 and 2 of this email discussion [1]:
	Proposal 1: Solution Option 4 is selected for further work i.e., resolve the FFSs, send any required LSs and consequently start to draft specification CRs.

Proposal 2: Following is taken as the baseline for Solution Option 4:
 
	The “slice info” agreed to be provided to the UE in the last RAN2 meeting using both broadcast and dedicated signaling are provided for the serving as well as neighboring frequencies. The following steps are used for slice based cell (re)selection:

Step 1: List slices in priority order starting with highest priority slice.
Step 2: Select slices in priority order starting with the highest priority slice.
Step 3: For the selected slice assign priority to frequencies received from network.
Step 4: Starting with the highest priority frequency, perform measurement according to the legacy procedure.
Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.
Step 6: If there are remaining cell frequencies then go back to step 4.
Step 7: FFS: If the end of the slice list has not been reached go back to step 2.
Step 8: Perform legacy cell reselection.

2 FFSs need to be resolved. In addition, based on the feedback from some companies, RAN2 needs to check with SA2/ CT1 if it is alright for AS to expect to receive slice list as well as slice priority information from NAS for cell (re)selection.



Proposal 3: RAN2 to discuss if another Solution Option (one out of 5, 6 and 7) may also be shortlisted – If so, the final decision between Option 4 and Option ‘X’ need be taken.



In our understanding, the Option 4 covers the objectives of the WI, but the following adjustments are needed in order to simplify this solution: 

Step 7: In both Phase 1 and again in Phase 2, several companies commented on the need to remove the Step 7. This step would add unnecessary latency and complexity for the UE cell reselection process, due to the multiple-iteration loop performed for each slice. 
Proposal 1: Remove Step 7 to avoid unnecessary latency and added complexity for the UE cell reselection, due to the multiple-iteration process for each slice.

Proposal 2: RAN2 to agree on supporting the Solution Option 4 pending the following adjustments: 

	Step 1: List slices in priority order starting with highest priority slice.
Step 2: Select slices in priority order starting with the highest priority slice.
Step 3: Assign the priorities to frequencies according to the priorities of the selected slicesFor the selected slice assign priority to frequencies received from network.
Step 4: Starting with the highest priority frequency, perform measurement according to the legacy procedure.
Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slices in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.
Step 6: If there are remaining cell frequencies then go back to step 4.
Step 7: FFS: If the end of the slice list has not been reached go back to step 2.
Step 87: Perform legacy cell reselection.



2.2 Remaning FFSs from RAN2#114-e:
Following the preference to select Solution Option 4 (with adjustments) for slice priority based cell reselection, RAN2 should focus on addressing the following remaning open points:
a) the content of “Slice Info” provided using broadcast / dedicated signaling;
b) Who provides the “Slice priority” (NAS/ AS, UE/ Network)?
c) the usage of “intended” slice for initial registration and idle-mode mobility.
d) dedicated inter-RAT priority configuration
0. “Slice Info” provided using broadcast/dedicated signaling:
RAN2 agreed to provide slice info via SIB or RRCRelease. However, it is not clear whether a new cell reselection priority (CRP) is also provided as part of the slice info. It is possibly beneficial for the network to have the mean of making UEs supporting slice-based cell reselection and legacy UEs apply different CRP on the same frequency for the load purpose. That is, it seems beneficial to introduce new CRP associated with a slice group per frequency. 
Proposal 3: Introduce a new cell reselection priority associated with a slice group per frequency in SIB and RRCRelease for slice based cell reselection. 
Who provides the “Slice priority” (NAS/ AS, UE/ Network)?
During the SI phase, RAN2 agreed to support the concept of ‘slice group’ but it was left to the WI phase whether to define a new grouping mechanism or reuse UAC access category as captured in TR 38.832 [2]:
Slice group is supported for both solution 3 and solution 4. Whether to define a new grouping mechanism or reusing UAC access category is left to WI phase.
The main purpose of UAC mechanism is to perform access barring check, not for the indication of slice availability for cell reselection. In our view, it is beter to define a new grouping mechanism for slice group. As S-NSSAI corresponds to SST and possibly SD, it makes more sense to map a set of S-NSSAIs to a slice group. 
Proposal 4: CN provides the slice group mapping to its S-NSSAI via NAS signalling to the UE during initial and mobility registration procedure. 
In our view, there seems to be no need to configure a slice group over RRC. It is sufficient to configure it over NAS. 
Proposal 5: NAS signalling is used to configure slice group(s).
Moreover, in the SA2#145-e meeting, SA2 had a disagreement on whether providing the NG-RAN with the Configured NSSAI for the UE, in addition to the Allowed NSSAI, would maximize the UE chances for a successful cell reselection. Eventually, the SA2 LS [3] provided the following description as a potential text for TS23.501 [4]:
	Optionally and based on its policy, the AMF may provide the RAN with the Configured NSSAI for the UE in addition to the Allowed NSSAI. If the RAN receives the Configured NSSAI from the AMF, this may be taken into account by the RAN for RRM purposes, e.g. when the RAN provides the UE with UE-specific camping policies, the NG-RAN can use local policies to prioritize the cells supporting the Allowed NSSAI and, among the cells that support the Allowed NSSAI, it may prioritise those cells that also support other S-NSSAIs in the Configured NSSAI to maximize the chance the UE can successfully register from CM-IDLE mode with the slices it can use, if this is compatible with overall NG-RAN RRM policies.



In our understanding, the above text suggests a modified AMF behavior to provide the NG-RAN with the Configured NSSAI for the UE. This way, the NG-RAN could consider ‘slice availability’ for any of the Rejected NSSAI in cells that belong to different RAs.    
Observation 1: The serving AMF may provide the NG-RAN with the Configured NSSAI and Allowed NSSAI the for the UE, so that the NG-RAN could also consider ‘slice availability’ in cells within a different RA to the current UE’s RA. 
Proposal 6: RAN2 to discuss and provide answers to the following questions:
1) Should the SIB broadcast / dedicated signaling include slice priority for the Configured NSSAI or combination of Configured NSSAI and Allowed NSSAI under the serving AMF? 
2) Should the SIB broadcast include slice priority for the configured NSSAI? 
Usage of intended slice for initial registration and IDLE mode mobility:
It is FFS how the UE determines the slice priority in case there is more than one intended slice. In our understanding, this decision could be outside the RAN2 scope. Hence, RAN2 should leave the discussion on the issue of UE prioritisation of slice, in case of more than one intended slice, to SA2/CT1.
Proposal 7: RAN2 should leave the discussion on the issue of UE prioritization of slice when there is more than one intended slice to SA2/CT1. 
Dedicated inter-RAT priority configuration 
In RAN2#113bis-e meeting, the following agreements were made:
Agreements

5	UE is only configured with either the existing dedicated priority configuration or the slice info in RRC Release.
3	In the case that slice info is also provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated slice info from RRC Release while T320-like timer is running and only if it expires that it follows the slice info in the SIB
4	In the case that existing dedicated priority configuration is provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated priority configuration while T320 is running as per legacy and only if it expires that it follows the slice info in the SIB
6	 For UE supporting slice based cell reselection, the UE should use slice info in the SIB for cell reselection if both slice info and existing cell reselection priority is broadcast in the SIB.	 

According to the WID [5], slice-based cell reselection is applied to NR frequency in NR specification. It means that inter-RAT frequency (e.g. EUTRAN frequency) is not part of the slice info. Hence, it is not clear whether the intention of the above highlighted agreement is to exclude dedicated inter-RAT priority configuration if the slice info is included in RRCRelease or refers to only existing dedicated NR frequency priority configuration (i.e. freqPriorityListNR in RRCRelease). In our understanding, it should be up to the network whether it configures an NR frequency with slice info with high or low priority compared to EUTRA frequency in RRCRelease.
Proposal 8: RAN2 to discuss whether dedicated inter-RAT priority configuration and slice info can be included in RRCRelease.
Conclusion
In this contribution, we discussed the required adjustments for the shortlisted solution Option 4, and other remaining FFSs from RAN2#114-e meeting. The following are the proposals in this document: 
Proposal 1: Remove Step 7 to avoid unnecessary latency and added complexity for the UE cell reselection, due to the multiple-iteration process for each slice.
Proposal 2: RAN2 to agree on supporting the Solution Option 4 pending the following adjustments: 

	Step 1: List slices in priority order starting with highest priority slice.
Step 2: Select slices in priority order starting with the highest priority slice.
Step 3: Assign the priorities to frequencies according to the priorities of the selected slices.
Step 4: Starting with the highest priority frequency, perform measurement according to the legacy procedure.
Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slices in step 2 then camp on the cell and exit this sequence of operation.
Step 6: If there are remaining cell frequencies then go back to step 4.
Step 7: Perform legacy cell reselection.



Proposal 3: Introduce a new cell reselection priority associated with a slice group per frequency in SIB and RRCRelease for slice based cell reselection. 
Proposal 4: CN provides the slice group mapping to its S-NSSAI via NAS signalling to the UE during initial and mobility registration procedure. 
Proposal 5: NAS signalling is used to configure slice group(s).
Proposal 6: RAN2 to discuss and provide answers to the following questions:
1) Should the SIB broadcast / dedicated signaling include slice priority for the Configured NSSAI or combination of Configured NSSAI and Allowed NSSAI under the serving AMF? 
2) Should the SIB broadcast include slice priority for the configured NSSAI? 
Proposal 7: RAN2 should leave the discussion on the issue of UE prioritization of slice when there is more than one intended slice to SA2/CT1.
Proposal 8: RAN2 to discuss whether dedicated inter-RAT priority configuration and slice info can be included in RRCRelease.  
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