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Introduction
In this contribution, we would like to discuss some aspects of connected mode for NPN. Firstly we focus on how to treat the CAG ID during handover for UE in manual CAG selection mode. This is also an extension of [1]. Then we discuss the necessity of introducing PCI range indication for measurement in RRC_CONNECTED state.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10]Handover in Manual CAG Selection mode
SA2 has concluded that manual CAG selection is supported for PNI-NPN. The related description in [2] is as the following:
	NOTE 2:	The human-readable network name per CAG Identifier is only used for presentation to user when user requests a manual CAG selection.


Besides, there is more detailed description about the manual CAG selection. We can find the related description in [3] as the following:
	[bookmark: _Toc20125211]4.4.3.1.2	Manual Network Selection Mode Procedure
Upon selection of a PLMN (and CAG-ID if the user selected his desired CAG-ID as well) by the user, the MS initiates registration on this PLMN (and CAG-ID if the user selected his desired CAG-ID as well)


[bookmark: _GoBack]Based on above conclusion from SA2, CAG ID in manual CAG selection is supported. Therefore possible impact should be considered in RAN2.
[bookmark: OLE_LINK87]Observation 1: Manual CAG selection is supported, and possible impact should be considered in RAN2.
Can AS layer change to other CAG ID in “allowed CAG list” during the cell reselection? It may impact the procedures in RAN2. But there is no description in SA2 about the valid scope of the CAG ID selected by user manually.  Hereby we can take manual PLMN selection as a reference. Related description can be found in [3],
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Once the MS has registered on a PLMN selected by the user, the MS shall not automatically register on a different PLMN unless:
i)	the new PLMN is declared as an equivalent PLMN by the registered PLMN; 
ii)	the user selects automatic mode;
iii)	the user initiates an emergency call while the MS is in limited service state and either the network does not broadcast the indication of support of emergency calls in limited service state, the registration request for emergency services is rejected by the network or the attach request for emergency bearer services is rejected by the network; or
iv)	the user initiates access to RLOS, while the MS is in limited service state and either the network does not broadcast the indication of support of RLOS in limited service state, or the EPS attach request for access to RLOS is rejected by the network.


Base on above description, once a UE in manual PLMN selection mode has registered on a PLMN selected by user, UE shall not automatically register on a different PLMN with few exceptions.
Observation 2: For UE in manual PLMN selection mode, once it has registered on a PLMN selected by user, UE shall not automatically register on a different PLMN with few exceptions listed in [3]. And it is also valid for UE in RRC_CONNECTED state. 
Base on above observation, and consider the possible impact on RAN2 about manual CAG selection, we propose to clarify the understanding of the manual CAG ID in RAN2 and to request SA2 to make further confirmation at the same time. This proposal has been addressed in [1].
Besides [1], we have one more concern on whether the manual selected CAG ID will still be valid or not in RRC_CONNECTED state. 
Proposal 1: Request SA2 to confirm if the CAG ID which was selected in the last manual CAG selection is still valid in RRC_CONNECTED state for UE in manual CAG selection mode.
Proposal 2: Based on the answer from SA2, possible options are as following,
Option 1: If answer from SA2 is YES, NG-RAN shall make sure UE handover to a cell supporting the CAG ID which was selected in the last manual CAG selection.
Option 2: If answer from SA2 is NO, NG-RAN shall make sure UE handover to a cell supporting the CAG ID in the UE allowed CAG list.
0. Introduce PCI range indication in connected state
In LTE, “csg-PhysCellIdRange” is introduced in SIB4 due to that PCIs may be reserved for CSG on a frequency. It is used to indicate the set of physical cell identities reserved for CSG cells on the intra-frequency.



In 5G NR, similar to PCI reservation for CSG in LTE, PCIs will be reserved for NPN cells or not depends on network deployment. Therefore we need provide solution to signal the PCI range indication to UE for the possible deployment. 
[bookmark: OLE_LINK109][bookmark: OLE_LINK110]The solution for PCI range indication in idle/inactive state has been discussed a lot previously. It has been proposed to add PCI range indication in system information by some companies. And there has been some agreement in RAN2#107bis meeting as following,
	Agreements
3.	reserving a PCI range for CAG cells is purely a deployment issue (does not need to be reflected in the spec)
4.	the PCI list of CAG cells can optionally be signalled to UEs. FFS on details of the list
9.	reserving a PCI range for SNPN cells is purely a deployment issue (does not need to be reflected in the spec)
10.	FFS whether PCI range of SNPN cells can optionally be signalled to UEs.


We noticed that the solution should not only cover idle/inactive state but also in RRC_CONNECTED state.
Hereby we focus on discuss the necessity about signaling PCI range indication in RRC_CONNECTED state.
NG-RAN will configure measurement to UE for handover in RRC_CONNECTED state. It is important for PLMN only UE to be aware of the PCI range reserved for NPN cells. Then PLMN only UE can ignore these cells during measurement in RRC_CONNECTED state. Additional measurement delay and power consumption can be avoided by this.
[bookmark: OLE_LINK88][bookmark: OLE_LINK89]Proposal 3:  RAN2 to discuss the necessity of PCI range indication in RRC_CONNECTED state.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Observation 1: Manual CAG selection is supported, and possible impact should be considered in RAN2.
Observation 2: For UE in manual PLMN selection mode, once it has registered on a PLMN selected by user, UE shall not automatically register on a different PLMN with few exceptions listed in [3]. And it is also valid for UE in RRC_CONNECTED state. 
Proposal 1: Request SA2 to confirm if the CAG ID which was selected in the last manual CAG selection is still valid in RRC_CONNECTED state for UE in manual CAG selection mode.
Proposal 2: Based on the answer from SA2, possible options are as following,
Option 1: If answer from SA2 is YES, NG-RAN shall make sure UE handover to a cell supporting the CAG ID which was selected in the last manual CAG selection.
Option 2: If answer from SA2 is NO, NG-RAN shall make sure UE handover to a cell supporting the CAG ID in the UE allowed CAG list.
Proposal 3:  RAN2 to discuss the necessity of PCI range indication in RRC_CONNECTED state.
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