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1. Introduction
In the email discussion [1], the PCI range related issues were discussed in question 9. However, the views from companies are so divergent, in this contribution, we give our further analysis to accelerate the discussion.
2. Discussion
2.1 White list or PCI range
According to the email discussion, the following 4 options were provided on the signaling of PCI range for CAGs, in which the option 2 and option 4 were preferred by most companies, thus we will focus on these 2 options in this paper.
	1. Signal PCI range(s) for all CAGs. Number of ranges FFS.
2. Signal PCI range(s) per PLMN per frequency. Number of ranges FFS.
3. Signal PCI range(s) per CAG ID per frequency. Number of ranges FFS.
4. CAG PCI range is introduced as a list of blacklisted/whitelisted cells (no changes required to ASN.1 and NR-U CCRs are the baseline).


Obviously, the first difference of these two options is on the granularity of the PCI range. In the option 2, the PCI range is reserved per PLMN, while in the option 4 the PCI range is signaled in the whitecelllist as below.
SIB3 information element
-- ASN1START
-- TAG-SIB3-START

SIB3 ::=                            SEQUENCE {			
    intraFreqNeighCellList              IntraFreqNeighCellList      OPTIONAL,   -- Need R
    intraFreqBlackCellList              IntraFreqBlackCellList      OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                OPTIONAL,
    ...,
    [[  intraFreqWhiteCellList-r16          IntraFreqWhiteCellList-r16      OPTIONAL   -- Need R    ]]}
IntraFreqNeighCellList ::=          SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo
IntraFreqNeighCellInfo ::=          SEQUENCE {
    physCellId                          PhysCellId,
    q-OffsetCell                        Q-OffsetRange,
    q-RxLevMinOffsetCell                INTEGER (1..8)              OPTIONAL,   -- Need R
    q-RxLevMinOffsetCellSUL             INTEGER (1..8)              OPTIONAL,   -- Need R
    q-QualMinOffsetCell                 INTEGER (1..8)              OPTIONAL,   -- Need R
    ...
}
IntraFreqBlackCellList ::=          SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range
IntraFreqWhiteCellList-r16 ::=      SEQUENCE (SIZE (1..maxCellWhite)) OF PCI-Range
-- TAG-SIB3-STOP
-- ASN1STOP
From the above ASN.1 coding, we can see that the whitecelllist is reserved for all of the involved network IDs. In other words, the option 4 need to align the PCI range across the involved PLMNs. But, there may be some issues for the network sharing scenario, For example, cell A with PCI= 1 is shared by PLMN1+CAG1 for the CAG service and PLMN2 for the normal service, then for the PLMN1+CAG1, the reserved PCI range shall include PCI =1 while for the PLMN2 the PCI =1 shall be excluded from its reserved PCI range. Thus it’s difficult to align PCI range across the involved PLMNs. To solve this problem, we have to assign the PCI range for each PLMN respectively.
Proposal 1: The PCI range shall be defined per PLMN per frequency.
The second difference is about valid time and effective area. In the option 4, similar to the other system information, the whitelist can be used under the current cell for about 3 hours. In the option 2, the PCI range was signaled. In the legacy CSG PCI range scheme the PCI ranges are reserved for all of the CSG cells with the same PLMN even these cells are belongs to the different CSG IDs, thus in the CSG the PCI range can be used among the whole frequency within the same PLMN for 24 hours. For the CAG, as proposed above, the PCI range is also defined per PLMN, thus the similar definition to the CSG can be adopted. 
Proposal 2: The PCI range is valid among the whole frequency within the same PLMN for 24 hours
For the CSG, it’s mandatory for the CSG cell to broadcast the PCI range, however in the NR, it has been agreed that the PCI list of CAG cells can optionally be signaled to UEs. Then we need to further clarify that the UE can use the stored PCI range for a certain PLMN when camped on a CAG cell with the same PLMN but without broadcasting any PCI range Info. 
Proposal 2.1: Ran2 to confirm that the UE can use the stored PCI range for a certain PLMN when camped on a CAG cell with the same PLMN but without broadcasting any PCI range Info.
Furthermore, in the CSG, the PCI range was only sent on the intra-frequency. But for the CAG, as described in option 2, signal PCI range(s) per PLMN per frequency, does it mean that the PCI range shall also be signaled for each inter-frequency in SIB4.This issue shall be further clarified before Asn.1 Review.
Proposal 3: Ran2 to clarify whether to signal the PCI range of the inter frequencies in SIB4.
2.2 Neighbor cell list for the network sharing
In the email discussion, the issues on the neighbor cell list was proposed but some companies think it has been covered in the PCI range issue. Different from the PCI range that provides the PCI range of all of the CAG cells on the same PLMN, the neighbor cell list can configure some special Qoffset for the corresponding PCI. One usage of the cell specific Qoffset in LTE is to prioritize some cells, such as CSG cells. Similarly, if the network need to prioritize some NPN cells, the Qoffset can also be configured. Then the problem is for the cell is shared by both the public network and the non-publich network, how to set cell specific Qoffset. If we include the neighbor NPN cells with the cell specific Qoffset into the legacy neighbor cell list, the legacy UE may get the higher rank for some NPN cells and read the corresponding SIB1 unnecessarily. To reduce the impact to the legacy UE, a new neighbor cell list for the NPN shall be added, then the normal UE and the NPN UE can refer to the Neighbor cell lists accordingly. 
[bookmark: _GoBack]Proposal 4: For the Public network and non-public network sharing scenario, a new Neighbor cell list shall be added for the NPN, the normal UE and the NPN UE can refer to the different Neighbor cell lists accordingly.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: The PCI range shall be defined per PLMN per frequency.
Proposal 2: The PCI range is valid among the whole frequency within the same PLMN for 24 hours.
Proposal 2.1: Ran2 to confirm that the UE can use the stored PCI range for a certain PLMN when camped on a CAG cell with the same PLMN but without broadcasting any PCI range Info.
Proposal 3: Ran2 to clarify whether to signal the PCI range of the inter frequencies in SIB4.
Proposal 4: For the Public network and non-public network sharing scenario, a new Neighbor cell list shall be added for the NPN, the normal UE and the NPN UE can refer to the different Neighbor cell lists accordingly.
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