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1 Introduction
In RAN2#109-e meeting, it was agreed a lot of cell selection and reselection principles for NPN as follow:
Agreements: 

1. RAN2 understanding is that all mandatory features apply to NPN (we might check this again for Rel-16 features if any problems are found)

2. Remove the following Editor’s Notes without introducing any other changes



Editor's Note: The need for list of NIDs depends on the RAN sharing scenarios to be supported.



Editor's Note: The support of sharing logical cells is FFS.

3. No PCI range of SNPN cells will be signalled

4. Clarify in Stage 2 that a Rel-15 UE considers a CAG-only cell as acceptable cell if the cell is not barred to Rel-15 UEs, and if a PLMN ID without CAG list is broadcast and that PLMN is "not allowed" (e.g. by use of PLMN ID for which all registration attempts are rejected such that the PLMN ID becomes not allowed). Discuss wording as part of the Stage 2 discussion

5. Proximity indication is not supported CAGs

6. EN-DC is not supported for NPN

Agreements via email (from first round of [117][PRN]):

2.1
When a cell broadcasts any CAG IDs or NIDs, NPN-capable Rel-16 UE can treat the cell with cellReservedForOtherUse = true as a candidate during cell selection and cell reselection.

3.2
For CAG-capable Rel-16 UE, emergency calls in a CAG-only cell can be supported by setting cellReservedForOtherUse=true and allowing the Rel-16 Ues to ignore this flag and access the PLMNs in the NPN list in limited service state.
4.1
For unlicensed spectrum and 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 as candidate for cell reselection but should continue to consider other cells on the same frequency for cell reselection.

4.3
UE in SNPN AM does not ignore intraFreqReselection broadcast by a SNPN cell in licensed spectrum.

5.2
UE not in SNPN AM does not ignore intraFreqReselection broadcast by a CAG cell in licensed spectrum. 

8.
High quality criteria is not considered for SNPNs in Rel-16.

10.
CAG-capable UE is not allowed to reselect to a CAG member cell ignoring highest ranked cell or best cell acc. To absolute priority reselection rules
11.
No enhancement in Rel-16 to include NID/CAG ID or network type indicator along with the inter-frequency carrier info in SIB4.

Agreements via email (from second round of [117][PRN]):

9.
If the cell broadcast multiple CAG identities, CAG identities associated to the same PLMN identity is listed in the same cag-IdentityList in the cell

Agreements online:

1. FFS whether PCI values for CAGs are signalled per PLMN per frequency or no new ASN.1 IEs are introduced in Rel-16 for signalling of PCI values for CAGs

1.4 For unlicensed spectrum and for a UE with non-empty allowed CAG list, 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 selected/registered/equivalent PLMN, the UE with no empty allowed CAG list shall behave according to NR-U agreement. FFS how to handle the case when the cell belongs to the correct operator but it’s not a CAG member cell. (We might come back to this if serious concerns / problems are found with this)

7. Definition for NPN-only cell: A cell that is only available for normal service for NPNs’ subscriber. From a UE point of view this is determined by detecting the setting of the cellReservedForOtherUse IE to true while the npn-IdentityInfoList-r16 IE is present in CellAccessRelatedInfo (this only applies for Rel-16 and later NPN-capable UEs) 

However, there are still some remaining issues for discussion. In this paper, we discuss the remaining issues on this aspect.
2 Discussion
RAN2 has already agreed that PCI list could be signalled to UEs optionally. This function could introduce the flexibility of deployment of CAG for operators. The power consumption used for measurement reports will be reduced at the same time. However, there are two major opinions towards this aspect. Some companies want to reuse the list of blacklisted/whitelisted cells from NR-U. Some companies want that PCI values for CAGs are signalled per PLMN per frequency. In our view, we support to have PCI range per PLMN per frequency. First, the CAG cell number is more than LTE and PCI value may not be contiguous, which will improve the complexity of the list of blacklisted/whitelisted cells. Second, PCI range has introduced to CSG in LTE. The detail is recorded in TS 36.331 as follow:

SystemInformationBlockType4 information element
-- ASN1START

SystemInformationBlockType4 ::=

SEQUENCE {


intraFreqNeighCellList



IntraFreqNeighCellList

OPTIONAL,
-- Need OR


intraFreqBlackCellList



IntraFreqBlackCellList



OPTIONAL,
-- Need OR


csg-PhysCellIdRange




PhysCellIdRange



OPTIONAL,
-- Cond CSG


...,


lateNonCriticalExtension



OCTET STRING



OPTIONAL,


[[
intraFreqNeighHSDN-CellList-r15

IntraFreqNeighHSDN-CellList-r15
OPTIONAL
-- Need OR


]]

}

It is natural to signal PCI range in CAG to align with LTE. And the operators usually deploy different CAG types in different frequencies. PCI values for CAGs are signalled per PLMN per frequency is a suitable granularity for PCI range signalling. 
Proposal 1: PCI values for CAGs are signalled per PLMN per frequency.
According to the agreements from RAN2#109e-meeting, emergency calls in a CAG-only cell is shown as follows:

Agreements: 

8. RAN2 understanding is that all mandatory features apply to NPN (we might check this again for Rel-16 features if any problems are found)

9. Remove the following Editor’s Notes without introducing any other changes



Editor's Note: The need for list of NIDs depends on the RAN sharing scenarios to be supported.



Editor's Note: The support of sharing logical cells is FFS.

10. No PCI range of SNPN cells will be signalled

11. Clarify in Stage 2 that a Rel-15 UE considers a CAG-only cell as acceptable cell if the cell is not barred to Rel-15 UEs, and if a PLMN ID without CAG list is broadcast and that PLMN is "not allowed" (e.g. by use of PLMN ID for which all registration attempts are rejected such that the PLMN ID becomes not allowed). Discuss wording as part of the Stage 2 discussion

12. Proximity indication is not supported CAGs

13. EN-DC is not supported for NPN

Agreements via email (from first round of [117][PRN]):

2.1
When a cell broadcasts any CAG IDs or NIDs, NPN-capable Rel-16 UE can treat the cell with cellReservedForOtherUse = true as a candidate during cell selection and cell reselection.

3.2
For CAG-capable Rel-16 UE, emergency calls in a CAG-only cell can be supported by setting cellReservedForOtherUse=true and allowing the Rel-16 Ues to ignore this flag and access the PLMNs in the NPN list in limited service state.
4.1
For unlicensed spectrum and 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 as candidate for cell reselection but should continue to consider other cells on the same frequency for cell reselection.

4.3
UE in SNPN AM does not ignore intraFreqReselection broadcast by a SNPN cell in licensed spectrum.

5.2
UE not in SNPN AM does not ignore intraFreqReselection broadcast by a CAG cell in licensed spectrum. 

8.
High quality criteria is not considered for SNPNs in Rel-16.

10.
CAG-capable UE is not allowed to reselect to a CAG member cell ignoring highest ranked cell or best cell acc. To absolute priority reselection rules
11.
No enhancement in Rel-16 to include NID/CAG ID or network type indicator along with the inter-frequency carrier info in SIB4.

We notice that the agreements focus on Rel-15 UE and CAG-capable Rel-16 UE. There is still no consensus for non CAG-capable Rel-16 UE about emergency service in CAG-only cell. We think the behaviours of non CAG-capable Rel-16 UE should be same as Rel-15 UE. Thus, non CAG-capable Rel-16 UE can achieved emergency service from CAG-only cells by setting cellReservedForOtherUse = false and a PLMN ID without CAG list is broadcast.
Proposal 2: Non CAG-capable Rel-16 UE can achieved emergency service from CAG-only cells by setting cellReservedForOtherUse = false and a PLMN ID without CAG list is broadcast.
3 Conclusion

The paper discusses the remaining issues on NPN and we propose:
Proposal 1: PCI values for CAGs are signalled per PLMN per frequency.
Proposal 2: Non CAG-capable Rel-16 UE can achieved emergency service from CAG-only cells by setting cellReservedForOtherUse = false and a PLMN ID without CAG list is broadcast.
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