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Introduction
In this contribution we discuss some remaining open issues related to slice priorities and slice group.  
Discussion
Remaining issues on slice information:
In RAN2#113bis-e meeting, RAN2 agreed the following:
	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
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.	



2.1.1 How to handle slice frequency priorities
RAN2 agreed to provide slice info via SIB or RRCRelease message. 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 a new CRP associated with a slice group per frequency. 
Observation 1: It would be beneficial to introduce a new CRP associated with a slice or slice group frequency.  
For the legacy reselection priorities handling via broadcast signalling: 
· As the serving frequency is the reference frequency for reselection priorities handling, then in order to apply measurement rule and cell reselection criteria, the CRP for intra-frequency is mandatory in SIB2, i.e. the value of CellReselectionPriority as highlighted below. 

	SIB2 ::=                            SEQUENCE {
    cellReselectionInfoCommon           SEQUENCE {
        nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)          OPTIONAL,       -- Need S
        absThreshSS-BlocksConsolidation     ThresholdNR                                     OPTIONAL,       -- Need S
[bookmark: _GoBack]        rangeToBestCell                     RangeToBestCell                                 OPTIONAL,       -- Need R
        q-Hyst                              ENUMERATED {
                                                dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
                                                dB12, dB14, dB16, dB18, dB20, dB22, dB24},
        speedStateReselectionPars           SEQUENCE {
            mobilityStateParameters             MobilityStateParameters,
            q-HystSF                        SEQUENCE {
                sf-Medium                       ENUMERATED {dB-6, dB-4, dB-2, dB0},
                sf-High                         ENUMERATED {dB-6, dB-4, dB-2, dB0}
            }
        }                                                                                   OPTIONAL,       -- Need R
    ...
    },
    cellReselectionServingFreqInfo      SEQUENCE {
        s-NonIntraSearchP                   ReselectionThreshold                            OPTIONAL,       -- Need S
        s-NonIntraSearchQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need S
        threshServingLowP                   ReselectionThreshold,
        threshServingLowQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need R
        cellReselectionPriority             CellReselectionPriority,
        cellReselectionSubPriority          CellReselectionSubPriority                      OPTIONAL,       -- Need R
·         ...
·    },



However, for slice-aware cell reselection, it is NOT guaranteed that the serving frequency always broadcasts slice-specific CRP, w.r.t. the UE’s selected slice or slice group. That is because the cell selection process does not take into account the slice info. Moreover, it is possible that the serving frequency itself does not support any slice feature in Rel-17. On the other hand, the serving cell may broadcast slice-specific CRP for a certain inter-frequency w.r.t the UE’s selected slice or slice group. 
Observation 2: Serving cell may not broadcast slice-specific CRP on serving frequency with respect to the UE's selected slice or slice group. As there is no reference slice-specific CRP, it is unclear how the UE handles the slice-specific CRP per inter-frequency if signalled (i.e. whether set to higher, lower, or equal priority), in order to apply measurement rules or cell reselection criteria for slice-aware cell reselection.
Note there is a rule how to handle CRP on dedicated signalling in TS 38.304 i.e. 
When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values).
To address the above issue on SIB based slice-based reselection priorities handling, we think the following could be potential examples of solution options for the UE to set a higher reselection priority of NR inter-frequency: 
· Option 1: the UE shall consider the current frequency to be the lowest priority frequency, i.e. lower than any frequency(ies) assigned alike dedicated signalling. 
· Option 2: If the UE assigns priority(ies) to inter-frequency(ies) received from NW for the selected slice or slice group, the UE shall consider such frequencies as higher reselection priority. 
Proposal 1: If serving cell broadcasts only slice-specific CRP(s) on inter-frequency(ies) for the selected slice or slice group, RAN2 to discuss which option to support to set a higher reselection priority for NR inter-frequency for SIB based slice-based reselection priorities handling:
· Option 1: The UE shall consider the current frequency to be the lowest priority frequency, i.e. lower than any frequency(ies) assigned alike dedicated signalling. 
· Option 2: If the UE assigns CRP(s) to inter-frequency(ies) received from NW for the selected slice or slice group, the UE shall consider such frequencies as higher reselection priority. 

2.1.2 NR intra-frequency measurements
The legacy measurement rule on NR intra-frequency is that UE decides whether to perform NR intra-frequency measurements by comparing Srxlev/Squal with SIntraSearchP/Q i.e. 
-     If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.
-     Otherwise, the UE shall perform intra-frequency measurements.
However, as indicated in the issue 2.1.1, the NR intra-frequency may not support the UE’s selected slice or slice group. So in this case it would be better for this UE NOT to perform NR intra-frequency measurement regardless of the cell quality/threshold. 
Proposal 2: The UE does not perform NR-intra-frequency measurement if the NR-intra frequency does not support the UE’s selected slice or slice group during slice-aware cell reselection.
Slice group for cell reselection:
In RAN2#116-e meeting, RAN2 discussed the following questions in LS from SA2 [1]:
	SA2 question to RAN2 and RAN3:
1. SA2 would like to understand from RAN2 perspective, whether it is possible that a network slice can be associated to none, one or more slice groups?
2. Does RAN2 intend to use the slice groups only for cell reselection or also for slice based RACH and if for both would RAN2 require different type of slice groups or is one type of slice group enough?
3. What are the granularities of the slice groups for cell reselection, i.e. per TA or PLMN?
4. With regards to the logic of network slice priority for cell reselection; SA2 wonder if the UE NAS prioritization should consider network slice registration status (i.e. selecting among registered network slices from the Allowed NSSAI or also not yet registered network slices?



In the summary of discussion on SA2 questions, RAN2 reached the following understanding regarding the slice groups granularity for cell reselection [2]: 
	The majority of companies support the granularities of the slice groups for cell reselection are per TA. The reasons are summarized as follows:
1) The slice availability is homogeneous within one TA (at least in R17), so it is natural to have per TA granularities.
2) TA granularity is more flexible from the perspective of operator, because the different area can be deployed with different slices, and may have different timeline for slice deployment in each area. 
3) PLMN granularity requires a large size of slice group IDs which may increase the management burden of operators. And the slice group info can anyway be updated during TAU procedure.
1 company proposes per PLMN is a safe approach since all cells in this RA (=list of TAs) need to apply the same Slice to Slice group mapping in SIB.



Consequently, and following further online discussion on slice priorities and slice group issues, RAN2 agreed the following:  
	R2-2111308	Summary of [AT116-e][240][Slicing] LS reply on slice list and priority information (CMCC)	CMCC	discussion	Rel-17	NR_Slice-Core	Late
1: A network slice can be associated to none or only one slice group.
3: Working assumption: The granularities of the slice groups for cell reselection are per TA. FFS on the details (e.g. how to resolve TA boundaries).
4: It is up to SA2/CT1 whether to consider the slice registration status. From RAN2 perspective, both registered slices and not yet registered slices can be considered for the slice priority.




Additionally, RAN2 decided to send its answers to SA2 questions in the reply LS in [3]. For example, the following is RAN2 answer on slice group granularities: 
	3. What are the granularities of the slice groups for cell reselection, i.e. per TA or PLMN?
RAN2 answer: RAN2 understanding is that the granularities of the slice groups are per TA but RAN2 details are FFS.



In our understanding, there was no progress in SA2#148-e meeting, on the slice group topic, hence, SA2 decided to postpone the discussion to future meeting(s). 
We propose that RAN2 could proceed with the discussion on slice group granularity as follows: 
Proposal 3: RAN2 to consider one of the following options:
a. RAN2 to adopt the majority view and change the WA into a full agreement. 
b. RAN2 could postpone discussion on the issue of slice group granularity pending further input from SA2. 
Conclusion
In this contribution, we discussed some remaining open issues related to slice priorities and slice group concepts. The following are the observations and proposals in this document: 
Observation 1: It would be beneficial to introduce a new CRP associated with a slice or slice group frequency.    
Observation 2: Serving cell may not broadcast slice-specific CRP on serving frequency with respect to the UE's selected slice or slice group. As there is no reference slice-specific CRP, it is unclear how the UE handles the slice-specific CRP per inter-frequency if signalled (i.e. whether set to higher, lower, or equal priority), in order to apply measurement rules or cell reselection criteria for slice-aware cell reselection.
Proposal 1: If serving cell broadcasts only slice-specific CRP(s) on inter-frequency(ies) for the selected slice or slice group, RAN2 to discuss which option to support to set a higher reselection priority for NR inter-frequency for SIB based slice-based reselection priorities handling:
· Option 1: The UE shall consider the current frequency to be the lowest priority frequency, i.e. lower than any frequency(ies) assigned alike dedicated signalling. 
· Option 2: If the UE assigns CRP(s) to inter-frequency(ies) received from NW for the selected slice or slice group, the UE shall consider such frequencies as higher reselection priority. 

Proposal 2: The UE does not perform NR-intra-frequency measurement if the NR-intra frequency does not support the UE’s selected slice or slice group during slice-aware cell reselection.  
Proposal 3: RAN2 to consider one of the following options:
a. RAN2 to adopt the majority view and change the WA into a full agreement. 
b. RAN2 could postpone discussion on the issue of slice group granularity pending further input from SA2. 
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