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Introduction
In this contribution we discuss some remaining issues related to 38.304.	
Discussion
Searching multiple strongest cells on unlicensed band in SNPN selection 
For PLMN selection, UE can search multiple strongest cell(s) on unlicensed band, the related description in 38.304 as following,
	5.1.1         Support for PLMN selection
5.1.1.2     NR case
The UE shall scan all RF channels in the NR bands according to its capabilities to find available PLMNs and available CAGs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to and any associated CAG(s). For operation with shared spectrum channel access, the UE may also read the system information of multiple strongest cell(s).



The reason to search multiple strongest cell(s) on unlicensed band for PLMN selection is that there may be cells belong to different operators sharing the same frequency.
Regarding to SNPN, there also may be different SNPN cells and PLMN cells deployed on one same frequency on unlicensed band. Only searching the strongest cell may lead to some SNPNs not detected during SNPN selection.
And for SNPN, It also has been agreed in RAN2#109bis that it is possible for UE in SNPN AM to consider other cells on the same frequency if the best cell is not suitable due to SNPN ID not matched during cell reselection.
1. 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.

With the above observation, we think it is necessary to search multiple strongest cells on unlicensed band in SNPN selection to find all the available SNPNs.
Proposal 1: For operation with shared spectrum channel access, UE should search for multiple strongest cells in SNPN selection.
Necessity of associated RAT for selected SNPN
During PLMN selection, when a PLMN is selected, the associated RAT may also be selected by NAS and inform AS.in the latest 38.304,it has been added that associated RAT may also be set for the selected SNPN.
	4.1	Overview
When a UE is switched on, a public land mobile network (PLMN) or a SNPN is selected by NAS. For the selected PLMN/SNPN, associated RAT(s) may be set, as specified in TS 23.122 [9]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection.



But the choice of the associated RAT should be different between SNPN and PLMN. For selected PLMN, there could be multiple choices for the associated RAT. The RAT could be 5G/4G/3G/2G for a PLMN.
The associated RAT will also be NR for the selected SNPN as NPN is only supported on NR on NR in REL16, so it is not necessary for NAS to inform the associated RAT for the selected SNPN.
Proposal 2: NAS should not send the associated RAT for the selected SNPN in REL16.
Suitable cell criteria for CAG
Suitable cell criteria have been modified to cover the Allowed CAG list check in 38.304 as following,
	suitable cell:
For UE not operating in SNPN Access Mode, a cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list, and for that PLMN either:
-	The PLMN-ID of that PLMN is broadcast by the cell with no associated CAG-IDs and CAG-only indication in the UE for that PLMN (TS 23.501 [10]) is absent or false;
-	Allowed CAG list in the UE for that PLMN (TS 23.501 [10]) includes a CAG-ID broadcast by the cell for that PLMN;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.



For the sentence “The PLMN-ID of that PLMN is broadcast by the cell with no associated CAG-IDs”, we understand it means there is no any CAG ID associated to the PLMN-ID in the cell, in other words, the PLMN-ID only exists in plmn-IdentityList in SIB1, but does not exist in npn-IdentityInfoList-r16.
With the above understanding, there will be a scenario of a suitable cell but it is covered by the current Suitable cell criteria. There could be a scenario that a mixed cell(PLMN+CAG) for which the PLMN-ID of that PLMN is broadcast by the cell and the PLMN-ID is associated to some CAG-IDs, but not matched with any CAG ID in the allowed CAG list in UE. A UE not in SNPN AM with CAG-only indication is absent or false should treat it as a suitable cell. An example of the cell configuration could be as following,
	Configuration of UE
	Configuration of Mixed cell 

	CAG-only indication is absent or false
Allowed CAG list(CAG ID 1,CAG ID2)
Selected PLMN(PLMN ID 1)
	plmn-IdentityList {PLMN ID 1}
npn-IdentityInfoList{PLMN ID 1+CAG ID 3}



Proposal 3: Suitable cell criteria should be improved for CAG to cover all the scenarios.

PCI range impact to 38.304
It has been agreed that PCI range can be signaled for CAG optionally.
1. The PCI range(s) can be optionally signalled per PLMN and per frequency when the CAG cell is shared among different PLMNs.

As has been discussed in [1].the type of cell to be included in the PCI range for CAG, it could be CAG cells or CAG only cells. It needs further discussion as RAN2 has not discussed this open issue yet.
The purpose of signaling PCI range is to help UE narrow down the range of measurement for cell reselection. But the UE behavior may be different depending on the type of cells in the PCI range.
For instance, non CAG capable UE can avoid to measure cells in PCI range if only CAG only cells are included in PCI range. but non CAG capable UE cannot avoid to measure cells in PCI range if CAG cells are included in PCI range because there are mixed cells(PLMN+CAG) included in the PCI range.
Therefore the related UE behavior on PCI range should be captured in 38.304 when it is concluded what kind of cells will be included in PCI range for CAG. The anticipated impact to 38.304 may be in clause 5.2.4.2	Measurement rules for cell re-selection.
	[bookmark: _Toc29245206][bookmark: _Toc37298552]5.2.4.2	Measurement rules for cell re-selection
-	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.



		For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].



From CATT point of view, including CAG only cells in PCI range will have more benefits and a text proposal will also be proposed in section 5 in this document.
Proposal 4: UE behaviour regarding the PCI range should be specified in 38.304 after it is concluded what kind of cells (CAG cells or CAG only cells) should be included in PCI range for CAG.
HRNNs Reporting Issue
As we have addressed in the contribution [2] (R2-2002734) to RAN2#109bis-e,to enable AS to provide HRNNs to NAS in manual CAG selection mode and manual SNPN selection mode only, interaction between NAS and AS is needed. We suggest RAN2 decides which option is applied, and the agreement should be reflected in 38.304 and CT1 specification.
Proposal 5:   RAN2 decides which option to address HRNN reporting issue, then sends LS to inform the RAN2 agreement to CT1.
Option 1: To make AS aware of the automatic or manual SNPN/CAG selection mode, The SNPN/CAG selection mode is required to be sent from NAS to AS when manual SNPN/CAG selection is triggered. Then AS can determine to read HRNNs and report it together with available NPN IDs in manual SNPN or CAG selection mode.
Option 2: AS should not be aware of automatic or manual SNPN/CAG selection mode as legacy PLMN selection. AS is required to report HRNNs to NAS only when NAS request it. Then extra interaction between NAS and AS is needed for NAS to request HRNNs from AS.

Conclusion
Based on the above, RAN2 is requested to discuss the following proposals:
Proposal 1: For operation with shared spectrum channel access, UE should search for multiple strongest cells in SNPN selection.
Proposal 2: NAS should not send the associated RAT for the selected SNPN in REL16.
Proposal 3: Suitable cell criteria should be improved for CAG to cover all the scenarios.
Proposal 4: UE behaviour regarding the PCI range should be specified in 38.304 after it is concluded what kind of cells (CAG cells or CAG only cells) should be included in PCI range for CAG.
Proposal 5:   RAN2 decides which option to address HRNN reporting issue, then sends LS to inform the RAN2 agreement to CT1.
Option 1: To make AS aware of the automatic or manual SNPN/CAG selection mode, The SNPN/CAG selection mode is required to be sent from NAS to AS when manual SNPN/CAG selection is triggered. Then AS can determine to read HRNNs and report it together with available NPN IDs in manual SNPN or CAG selection mode.
Option 2: AS should not be aware of automatic or manual SNPN/CAG selection mode as legacy PLMN selection. AS is required to report HRNNs to NAS only when NAS request it. Then extra interaction between NAS and AS is needed for NAS to request HRNNs from AS.
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[bookmark: _Toc29245186][bookmark: _Toc37298529]4.1	Overview
<Unchanged text omitted>
When a UE is switched on, a public land mobile network (PLMN) or a SNPN is selected by NAS. For the selected PLMN/SNPN, associated RAT(s) may be set, as specified in TS 23.122 [9]. The NAS shall provide a list of equivalent PLMNs, if available, that the AS shall use for cell selection and cell reselection.
[bookmark: _Toc29245190][bookmark: _Toc37298533]4.5	Cell Categories
suitable cell:
For UE not operating in SNPN Access Mode, a cell is considered as suitable if the following conditions are fulfilled:
-	The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list, and for that PLMN either:
-	The PLMN-ID of that PLMN is broadcast by the cell with no associated CAG-IDs matching with allowed CAG list in the UE and CAG-only indication in the UE for that PLMN (TS 23.501 [10]) is absent or false;
-	Allowed CAG list in the UE for that PLMN (TS 23.501 [10]) includes a CAG-ID broadcast by the cell for that PLMN;
-	The cell selection criteria are fulfilled, see clause 5.2.3.2.

[bookmark: _Toc37298540]5.1.2	Support for SNPN selection
<Unchanged text omitted>
[bookmark: _Toc37298541]5.1.2.1	General
The UE shall scan all RF channels in the NR bands according to its capabilities to find available SNPNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which SNPN(s) the cell belongs to. For operation with shared spectrum channel access, the UE may also read the system information of multiple strongest cell(s). If the UE can read one or several SNPN identities in the strongest cell, each found SNPN (see the SNPN reading in TS 38.331 [3]) shall be reported to the NAS. For manual selection, UE shall upon request by NAS report available SNPN identifiers together with their HRNN (if broadcast) to the NAS and the search for available SNPNs may be stopped on request of the NAS.


5.2.4.2	Measurement rules for cell re-selection
Following rules are used by the UE to limit needed measurements:
-	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.
-	The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].
NOTE 3: When NR intra-frequency measurements or inter-frequency measurements is triggered in UE, CAG capable UE should avoid to measure cells in the PCI range for which PLMN ID is not matched with the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list if PCI range is broadcasted in SIB3/4 could be used to filter part of the PCI ranges, non CAG capable UE should avoid to measure cells in the PCI range if PCI range is broadcasted in SIB3/4;
-	If the UE supports relaxed measurement and relaxedMeasurement is present in SIB2, the UE may further relax the needed measurements, as specified in clause 5.2.4.9.
======end of  the TP=======
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