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Introduction
In current TS 38.331 [1], FreqPriorityNRSlicing is configured related to the position of frequencies in SIB. This is inefficient when slice information list is broadcasted in SIB16. We also note that the current structure and description may not be suitable when FreqPriorityListNRSlicing is included in RRC Release.

Additionally, we provided an associated TP to TS38.331 in Annex A of this document.
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As per TS 38.331 [1], FreqPriorityListNRSlicing is defined and described as below:

-- ASN1START
-- TAG-FREQPRIORITYLISTNRSLICING-START

FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (0..maxFreq)) OF FreqPriorityNRSlicing-r17

FreqPriorityNRSlicing-r17 ::=     SEQUENCE {
    sliceInfoList-r17                     SliceInfoList-r17                                               OPTIONAL,  -- Need R
    ...
}

SliceInfoList-r17 ::=             SEQUENCE (SIZE (1..maxSliceInfo-r17)) OF SliceInfo-r17

SliceInfo-r17 ::=                 SEQUENCE {
    sliceGroupID-r17                  SliceGroupID-r17,
    cellReselectionPriority-r17       CellReselectionPriority                                             OPTIONAL,  -- Need R
    cellReselectionSubPriority-r17    CellReselectionSubPriority                                          OPTIONAL,  -- Need R
    sliceCellListNR-r17               CHOICE {
        sliceAllowCellListNR-r17          SliceCellListNR-r17,
        sliceExcludeCellListNR-r17        SliceCellListNR-r17
    }                                                                                                     OPTIONAL,  -- Need R
    ...
}

SliceGroupID-r17 ::=              BIT STRING (SIZE(8))    -- The size is FFS, depends on slice group granulartiy

SliceCellListNR-r17 ::=           SEQUENCE (SIZE (1..maxCellSlice-r17)) OF PCI-Range

-- TAG-FREQPRIORITYLISTNRSLICING-STOP
-- ASN1STOP

	FreqPriorityListNRSlicing field descriptions

	FreqPriorityListNRSlicing
Indicates the list of frequency priority information for frequencies. The 1st entry in the list corresponds to the current frequency (referring SIB2), the 2nd entry in the list corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and the 3rd entry in the list corresponds to the second frequency indicated by the InterFreqCarrierFreqList in SIB4, and so on.

	sliceAllowCellListNR
Indicates the list of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding sliceGroup-frequency pair.

	sliceCellListNR
Indicates the list of allow-list or exclude-listed neighbour cells for slicing. If sliceInfo-r17 corresponds to the current frequency, this field should be absent. FFS if the field can be provided in RRCRelease.

	sliceExcludeCellListNR
Indicates the list of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice sliceGroup-frequency pair.



Based on the above structure, SIB16 will need to broadcast FreqPriorityNRSlicing for all the frequencies in SIB2 and SIB4, probably with optional sliceInfoList absent. We think that this is not signalling efficient, as sequence FreqPriorityNRSlicing needs to be included for each frequency, even when the frequency is not supporting slices. For example, let us consider the case where there are 5 NR frequencies to be broadcasted and among them only 1 NR frequency needs to broadcast slice reselection information. In this case, we have a lot of extra bits, i.e. the size of sequence incurs 3 bits, for 5 frequencies, and it incurs a total of 5 bits to indicate its absence/presence. Besides this, we agree with the comments in RIL E140 that we should avoid current skewed linking between SIB4 and SIB16 lists. Thus we would like to suggest using explicit indexing similar to definition of PLMN lists for FreqPriorityListNRSlicing. Since we need to consider both the current frequency and inter-frequency, the size of the SIB16 list should be maxFreq-plus-1and there is no need to broadcast a zero size list.

ASN structure as per above description can be given by

FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (1..maxFreq-plus-1)) OF FreqPriorityNRSlicing-r17

FreqPriorityNRSlicing-r17 ::=               SEQUENCE {
     Frequency-Index                     INTEGER (0..maxFreq), 
    sliceInfoList-r17                     SliceInfoList-r17                                             OPTIONAL,        -- Need R
    ...
}

Proposal 1: Include Frequency-index in FreqPriorityNRSlicing to provide the linking between SIB16 list and SIB2/SIB4 list. The size of SIB16 list needs to be maxFreq-plus-1.

While we note that the above indexing method, could be more suitable for broadcasting FreqPriorityListNRSlicing in system information, we still think that it may have issues when FreqPriorityListNRSlicing is included in RRC Release. 

The FreqPriorityListNRforSlicing in RRC Release always needs to be provided in relation to the cell that sends RRC Release and the list can be valid till T320 timer expires, i.e. up to 3 hours from the time the list is received. The UE may be even redirected to another frequency. The UE also performs cell reselection while being in RRC_IDLE and RRC_INACTIVE. Hence the UE may move to a different cell than the one which sends RRC Release. It is not possible to guarantee that the indexing among SIBs (i.e. the order of intra-frequency and list of inter-frequency) will remain consistent in all the serving cells with the cell that sends RRC Release. The indexing will surely change for e.g. if there is an inter-frequency reselection. 

It also needs to be noted that as per TS38.331 section 5.2.2.1 [1], while the SI acquisition procedure applies to UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED, only the UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of (at least) the MIB, SIB1 through SIB4, SIB5 (if the UE supports E-UTRA) and SIB11 (if the UE is configured for idle/inactive measurements). In other words, a UE in RRC_CONNECTED is not required to maintain valid version of SIB2 and SIB4 and thus it is not guaranteed that the UE will be able to map SIB16 and SIB4 lists based on the cell that send RRC Release, especially when the UE is redirected to a different frequency or the UE selects a different cell during cell reselection after RRC Release.

From all the above, there is no need to (and moreover it is not possible to) align RRC Release with SIB2/SIB4 for providing FreqPriorityListNRforSlicing. Hence there needs to have a way to provide the dl-carrierFreq explicitly in FreqPriorityListNRforSlicing during dedicated signalling.

Proposal 2: dl-carrierFreq needs to be explicitly provided in FreqPriorityListNRforSlicing in RRC Release.

ASN structure as per above proposal can be given by
FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (1..maxFreq-plus-1)) OF FreqPriorityNRSlicing-r17
 
FreqPriorityNRSlicing-r17 ::=               SEQUENCE {
    dl-CarrierFreq       ::=             CHOICE {
       dl-ImplicitCarrierFreq              INTEGER (0..maxFreq), 
       dl-ExplicitCarrierFreq              ARFCN-ValueNR
    }
    sliceInfoList-r17                     SliceInfoList-r17           
    ...
}


We have provided the TP in Annex A as per the above discussion.

Proposal 3: RAN2 is kindly asked to agree the TP to TS38.331 in Annex. 


Conclusion
We made following proposals in this paper with respect to the definition and description of FreqPriorityNRSlicing.
Proposal 1: Include Frequency-index in FreqPriorityNRSlicing to provide the linking between SIB16 list and SIB2/SIB4 list. The size of SIB16 list needs to be maxFreq-plus-1.

Proposal 2: dl-carrierFreq needs to be explicitly provided in FreqPriorityListNRforSlicing in RRC Release. 

Proposal 3: RAN2 is kindly asked to agree the TP to TS38.331 in Annex. 
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Annex A (TP to TS 38.331 [1])
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The FreqPriorityListNRSlicing indicates cell reselection priorities for slicing.
FreqPriorityListNRSlicing information element
-- ASN1START
-- TAG-FREQPRIORITYLISTNRSLICING-START

FreqPriorityListNRSlicing-r17 ::= SEQUENCE (SIZE (10.. maxFreq-plus-1maxFreq)) OF FreqPriorityNRSlicing-r17

FreqPriorityNRSlicing-r17 ::=     SEQUENCE {

    dl-CarrierFreq       ::=             CHOICE {
       dl-ImplicitCarrierFreq              INTEGER (0..maxFreq), 
       dl-ExplicitCarrierFreq              ARFCN-ValueNR
    },

    sliceInfoList-r17                     SliceInfoList-r17                                               OPTIONAL,  -- Need R
    ...
}

SliceInfoList-r17 ::=             SEQUENCE (SIZE (1..maxSliceInfo-r17)) OF SliceInfo-r17

SliceInfo-r17 ::=                 SEQUENCE {
    sliceGroupID-r17                  SliceGroupID-r17,
    cellReselectionPriority-r17       CellReselectionPriority                                             OPTIONAL,  -- Need R
    cellReselectionSubPriority-r17    CellReselectionSubPriority                                          OPTIONAL,  -- Need R
    sliceCellListNR-r17               CHOICE {
        sliceAllowCellListNR-r17          SliceCellListNR-r17,
        sliceExcludeCellListNR-r17        SliceCellListNR-r17
    }                                                                                                     OPTIONAL,  -- Need R
    ...
}

SliceGroupID-r17 ::=              BIT STRING (SIZE(8))    -- The size is FFS, depends on slice group granulartiy

SliceCellListNR-r17 ::=           SEQUENCE (SIZE (1..maxCellSlice-r17)) OF PCI-Range

-- TAG-FREQPRIORITYLISTNRSLICING-STOP
-- ASN1STOP

	FreqPriorityListNRSlicing field descriptions

	FreqPriorityListNRSlicing
Indicates the list of frequency priority information for frequencies. The 1st entry in the list corresponds to the current frequency (referring SIB2), the 2nd entry in the list corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and the 3rd entry in the list corresponds to the second frequency indicated by the InterFreqCarrierFreqList in SIB4, and so on.

	dl-ImplicitCarrierFreq
Indicates the downlink carrier frequency to which sliceInfoList is associated which is given implicitly in relation to the system information. The 1st entry in the list corresponds to the current frequency (referring SIB2), the 2nd entry in the list corresponds to the first frequency indicated by the InterFreqCarrierFreqList in SIB4, and the 3rd entry in the list corresponds to the second frequency indicated by the InterFreqCarrierFreqList in SIB4, and so on.

	dl-ExplicitCarrierFreq
NR-ARFCN of the downlink carrier to which sliceInfoList is associated and is explicitly provided. 

	sliceAllowCellListNR
Indicates the list of allow-listed neighbouring cells for slicing. If present, cells not listed in this list do not support the corresponding sliceGroup-frequency pair.

	sliceCellListNR
Indicates the list of allow-list or exclude-listed neighbour cells for slicing. If sliceInfo-r17 corresponds to the current frequency, this field should be absent. FFS if the field can be provided in RRCRelease.

	sliceExcludeCellListNR
Indicates the list of exclude-listed neighbouring cells for slicing. If present, cells not listed in this list support the corresponding slice sliceGroup-frequency pair.




