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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.
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)



Moreover, in RAN2#115-e, RAN3 added the following agreements on the same topic:
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. Ask about both slices and slice groups.

	1	A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.
2	Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. Discuss problems for cell- vs. UE-specific signalling via post-meeting email discussion. 



In this contribution, we discuss the following points on the topic of slice-based cell reselection:
a) Configured NSSAI
b) Slices or Slice groups signalling
c) Slice-based reselection priorities handling at inter-RAT cell selection
d) Dedicated inter-RAT priority configuration with slice info in RRC Release 
Discussion
RAN2 should focus on addressing the following remaning issues on slice-based cell reselection:
Configured NSSAI:
In RAN2#115-e, RAN2 received an LS from SA2 mentioning the possibility of the AMF sending to the NG-RAN the Configured NSSAI in addition to the Allowed NSSAI [1]. 
	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 the same LS, SA2 requested RAN2 feedback: 
" Please provide feedback as to whether providing this information to the RAN and handling it as described above in the text in the box, can have any negative impact and any other feedback."
RAN2 briefly discussed the LS and it was clarified that the Configured NSSAI is only optionally sent to the NG-RAN, in order to provide a more optimized camping polices. For example, the NG-RAN provides the UE with UE-specific camping policies. In conclusion, RAN2 replied [2]:
“RAN2 has concluded that this mechanism has no impact on RAN2 specifications.”
However, RAN2 did not have the chance to discuss any possible negative impact(s) due to providing the Configured NSSAI to NG-RAN. For example, the following issues were raised during RAN3 discussion on the same topic [3], however, some of these issues should be discussed in RAN2: 
1. The Configured NSSAI is already considered by the CN when sending the Target NSSAI. So it is not clear what is the added benefit of sending the Configured NSSAI in addition to Target NSSAI.
2. Providing Configured NSSAI may complicate the NG-RAN’s implementation, considering that a set of redirection rules are already supported. 
3. Directing UEs over to certain frequencies/cells, based on slices of Configured NSSAI (i.e. anticipated future requested slices by the UE), could result in resource shortage on those cells/frequencies, if other UEs need to use those slices (i.e. slices in their Allowed NSSAI).
4. The Configured NSSAI cannot accurately indicate the UE’s intended slices, considering that the Configured NSSAI is merely provided in anticipation of any future requested NSSAI(s).
5. Using the Configured NSSAI at NG-RAN, for Idle Mode mobility decisions, will increase signalling and processing load and may result in degradation of the system performance.

Observation 1: Introducing Configured NSSAI may have negative impact(s) to NG-RAN.

Proposal 1: RAN2 should evaluate any possible impact(s) on system performance due to providing Configured NSSAI to NG-RAN.
Slices or Slice groups signalling
In RAN2#115-e, RAN2 discussed the different steps of the agreed solution Option 4 for slice-based cell reselection. However, it was not clear whether the following Step 0 is correct:
Step 0: NAS layer at UE provides slice information to AS layer at UE, including slice priorities.
Hence, RAN2 decided to request confirmation from SA2/CT1 on this issue in the LS in [4]. 
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. Ask about both slices and slice groups.

CT1 has provided the following two answers to RAN2 in a reply LS [5], which will be discussed in RAN2#116-e:
	CT1 thanks RAN2 for the LS on slice-based cell reselection and would like to respond to the questions asked as follows.
1. Can UE NAS provide to UE AS a list of slices (or slice group(s)), each with its corresponding priority for cell reselection evaluation in RRC_IDLE/RRC_INACTIVE?
Answer 1: CT1 assumes SA2 to agree a stage 2 solution on how a list of slices (or slice group(s)) with priorities is provided to UE NAS. Once such solution is agreed in SA2, CT1 can work on clarifying the related interaction between the NAS and AS layers.



Observation 2: No decision on how a list of slices or slice groups is provided to UE NAS.
	[bookmark: _GoBack]2. Can the concept of Slice group and its signalling (Slice Group and its identifier) be supported using NAS signalling?
Answer 2: CT1 sees no issues to introduce support in NAS to convey information on Slice groups from the network to the UE. A solution would depend on requirements outside CT1 area of responsibility to configure Slice group information in the network, but once stage 2 requirements are available, CT1 can proceed with stage 3 NAS details.



Observation 3: No issues to introduce support in NAS to convery slice groups information from the network to the UE.

Proposal 2: NAS signalling is used to configure slice groups information to the UE.

Morover, in RAN2#115-e, RAN2 agreed the following on the definition of the ‘slice group’:
	1 A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.
2 Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. Discuss problems for cell- vs. UE-specific signalling via post-meeting email discussion. 



Proposal 3: RAN2 to agree that NAS signalling is used to configure the mapping between S-NSSAI and slice groups to the UE.
However, in RAN2#115-e, there was a confusion on whether slice grouping information is UE-specific or RAN-specific grouping. One opinion was that slice grouping for cell reselection should be common to all UEs in a cell. However, NAS signalling is transparent to NG-RAN, so in this case the CN would need to indicate the slice grouping information to NG-RAN over network interface (i.e. NG interface).
RAN2 discussed the issue of cell-specifc vs. UE-specific grouping and the overall understanding is that it is possible to ensure that the slice or slice group information, signalled to the UE using NAS signalling, is consistent with that received in SIB in a cell [6].
Observation 4: Whether the OAM configures both CN and RAN with the mapping information (between S-NSSAIs and slice groups) or OAM configures RAN and RAN sends this information to CN, is up to SA2 and RAN3 to decide.
Slice-based reselection priorities handling at inter-RAT cell selection
According to TS 38.304, the following UE behavior is specified: 
The UE in RRC_IDLE state shall inherit the priorities provided by dedicated signalling and the remaining validity time (i.e. T320 in NR and E-UTRA), if configured, at inter-RAT cell (re)selection.
However, it is inappropritate to inherit slice-based reselection priorities provided by dedicated signalling and the remaining validity time (i.e. T320-like timer), if configured at inter-RAT cell selection. This is due to the fact that slice-based reselection priorities cannot be applied when a UE camps on E-UTRA cell. 
Proposal 4: The UE shall delete slice-based reselection priorities by dedicated signalling, if configured, at inter-RAT cell selection. 
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, network can appropriately configure an NR frequency with slice info with high or low priority compared to EUTRA frequency in RRCRelease, so it would be good to clarify whether inter-RAT cell reselection itself is not allowed if slice info is provided in RRCRelease
Proposal 5: RAN2 to clarify whether both dedicated inter-RAT priority configuration and slice info can be included in RRCRelease.
Conclusion
In this contribution, we discussed the remaining issues on the topic of slice-based cell reselection. The following are the observations and proposals in this document: 
Observation 1: Introducing Configured NSSAI may have negative impact(s) to NG-RAN.
Observation 2: No decision on how a list of slices or slice groups is provided to UE NAS.
Observation 3: No issues to introduce support in NAS to convery slice groups information from the network to the UE.
Observation 4: Whether the OAM configures both CN and RAN with the mapping information (between S-NSSAIs and slice groups) or OAM configures RAN and RAN sends this information to CN, is up to SA2 and RAN3 to decide.

Proposal 1: RAN2 should evaluate any possible impact(s) on system performance due to providing Configured NSSAI to NG-RAN.
Proposal 2: NAS signalling is used to configure slice groups information to the UE.
Proposal 3: RAN2 to agree that NAS signalling is used to configure the mapping between S-NSSAI and slice groups to the UE.
Proposal 4: The UE shall delete slice-based reselection priorities by dedicated signalling, if configured, at inter-RAT cell selection. 
Proposal 5: RAN2 to clarify whether both dedicated inter-RAT priority configuration and slice info can be included in RRCRelease.
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