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1. Introduction
In this contribution, we focus on the remaining issues for NPN.
2. Discussion
2.1 Remaining issue on PCI range
In the last meeting, on the PCI range it has been agreed that 
	Agreements:
1, The PCI range(s) can be optionally signalled per PLMN and per frequency when the CAG cell is shared among different PLMNs.
2, All cells including cells that do not support CAGs can optionally broadcast PCI ranges for CAGs per frequency per PLMN.
3, The validity time for PCI ranges advertised for CAGs is 3 hours (as for other SIB parameters).


Based on these agreements, we want to further confirm the validity area of the PCI range. For the CSG, it’s clearly specified in 36.300 that 
	The UE considers the last received reserved range of PCI values for CSG cells to be valid for a maximum of 24 hours within the entire PLMN. UE's use of the received PCI split information is UE implementation dependent.


which means for the CSG UE, the validity area of the PCI range is the entire PLMN instead of the current cell. Then what about the CAG, shall the PCI range be valid among the entire PLMN or only valid in the current cell. Based on the agreements last meeting, the PCI range was not mandatory to report, the UE may move to a cell without broadcasting the PCI range. Considering that the validity time has been shorten to 3 hours and that the reserved PCI range will not be changed frequently, if the validity area of the PCI range is the entire PLMN, the UE can refer to the stored PCI range when moves to a cell without broadcasting any PCI range.
Proposal 1: The validity area of the PCI range can be the entire PLMN.
If Proposal 1 was agreed, the TP in the Annex can be added to the 38.300.
Proposal 2: If Proposal 1 was agreed, the following description can be added to the 38.300.
	The UE considers the last received reserved range of PCI values for CAG cells to be valid for a maximum of 3 hours within the entire PLMN. UE's use of the received PCI range information is UE implementation dependent.


2.2 Neighbor cell list for the network sharing
In the current Asn.1 structure the Neighbor cell list was defined as below (take the intraFreqNeighCelllist as an example):
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
    ...,
    [[
    ssb-PositionQCL-r16                 SSB-PositionQCL-Relationship-r16   OPTIONAL   -- Need R
    ]]
}
Q-OffsetRange ::=                   ENUMERATED {
                                                dB-24, dB-22, dB-20, dB-18, dB-16, dB-14,
                                                dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,
                                                dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5,
                                                dB6, dB8, dB10, dB12, dB14, dB16, dB18,
                                                dB20, dB22, dB24}

The network can prioritize some cells by configuring a minus Q-OffsetRange, then the UE can get the higher Rank on that cell based on the formulation below:
	Rn = Qmeas,n -Qoffset - Qoffsettemp


Then for the cell shared by both the public network and the non-publich network, there may be some problems on the Qoffset function if we don’t introduce any enhancement. Take the Figure 1 as an example, in which there are 3 cells, The Cell 1 is shared by NPN1 and PLMN1 and the UE1/UE2 are camping under this cell, while the Cell2 belongs to the PLMN1 and Cell3 belongs to the NPN1. 


Figure 1: NPN and PLMN sharing
For some reasons (e.g. load balancing), the Cell1 may set the neighbor Cell 2 with a minus Q-OffsetRange to give Cell 2 higher priority, then the UE1 under PLMN1 can reselect to Cell 2 as network expected. However, for the UE2 which camps under NPN1, it also has to take the Q-OffsetRange of Cell 2 into consideration when calculates the Rank of the neighbor cells. Then for the UE2, the rank of the Cell2 maybe higher than that of the Cell 3, the UE2 has to bar this frequency 300s based on the agreements in the last meeting as below, though the UE2 was still in the factory area of the NPN1.
	1.The UE behaviour in licensed band when the cell belongs to the correct operator but either it’s not a CAG member cell or the cell is a public cell and the CAG-only indicator in the UE is set to true: the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds.
2.For a UE in SNPN AM, if the highest ranked cell or best cell according to absolute priority reselection rules is a cell which is not suitable due to not broadcasting the registered or selected SNPN ID, the UE shall not consider this cell and, for operation in licensed spectrum, other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.


[bookmark: _GoBack]To solve above problem, obviouly, the Q-Offset of those publich cells shall not affect the Non-public UEs and vice versa. Thus, a seperate Neighbor cell list for the NPN shall be adopted, then the public UEs can check the legacy neighborcellList, while the NPN UEs can check the new added Neighbor cell list. By this method, in above example, the PCI and Q-OffsetRange of Cell 2 can only be included in the legacy Neighbor cell list, then the UE2 under NPN1 can reselect to Cell 3 as expected.
Proposal 3: 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 validity area of the PCI range can be the entire PLMN.
Proposal 2: If Proposal 1 was agreed, the following description can be added to the 38.300.
	The UE considers the last received reserved range of PCI values for CAG cells to be valid for a maximum of 3 hours within the entire PLMN. UE's use of the received PCI range information is UE implementation dependent.


Proposal 3: 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.
4. Annex 
-------------------------------------------------------------TP for 38.300-------------------------------------------------------------
[bookmark: _Toc37232063]16.7.2	Mobility
**** ignore non-related part ****
A range of PCI values reserved by the network for use by CAG cells may be broadcast.The UE considers the last received reserved range of PCI values for CAG cells to be valid for a maximum of 3 hours within the entire PLMN. UE's use of the received PCI range information is UE implementation dependent.
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