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Introduction
In the RAN2 meeting #107, the first kickoff discussion on SNPN was held with following achievements: 
	Agreements in RAN2 meeting #107:

· The SNPNs (identified by PLMN ID + NID) are broadcasted in SIB1, 
· FFS whether this is achieved by extending the legacy network list or by introducing a new SNPN specific network list or both.
· The size and format of the NID will not be discussed in RAN2 (we will be informed by other groups)
· Up to 12 different SNPNs can be broadcasted in a cell.
· If “mixed” network sharing is allowed (i.e. a cell can contain both PLMNs and NPNs), the total number of networks indicated in SIB1 (i.e. #PLMN + #SNPN + #PNI-NPN) shall not exceed 12.
· If HRNN are broadcast then the HRNN should a be broadcasted in a separate SIB (i.e. different from SIB1).
· SNPN selection functions similar to normal PLMN selection: AS reports the found SNPNs (identified by PLMN ID + NID) to NAS which selects the network. In case of manual selection, the human readable network name (if broadcasted) may also be provided from AS to NAS.
· Once the UE has selected an SNPN, cell selection/re-selection is only performed within the SNPN, i.e. a cell is only considered suitable if the broadcasted SNPN identifier matches the selected SNPN.



In the RAN2 meeting #107, the first kickoff discussion on PNI-NPN was held with the following agreements: 
	Agreements in RAN2 meeting #107:

· The PNI-NPNs (identified by PLMN ID + CAG ID) are broadcasted in SIB1. FFS whether this is achieved by extending the legacy network list or by introducing a new PNI-NPN specific network list or both
· The size and format of the CAG ID will not be discussed in RAN2 (we will be informed by other groups)
· Up to 12 different PNI-NPNs can be broadcasted in a cell.
· If HRNN are broadcast then the HRNN should be broadcasted in a separate SIB (i.e. different from SIB1).
· Network selection is triggered by NAS whereby AS reports the available PNI-NPNs (identified by PLMN ID + CAG ID) to NAS which selects the network to use. In case of manual network selection, the human readable network name (if broadcasted) may also be provided from AS to NAS.
· The Allowed CAG list and “CAG only” indication received from upper layers are taken into account in the cell suitability check during cell selection/re-reselection.



In the RAN2 meeting #107bis, the discussion on PNI-NPN was held with the following agreements: 
	Agreements in RAN2 meeting #107bis:

· no new mechanism is introduced to handle the priority of a frequency layer of a CAG cell on which the UE is camped (beyond what cellReselectionPriority provides in SIB4 and in RRCRelease).
· the UE can optionally implement an autonomous search function of CAG cells. FFS on the relationship with dedicated priorities. 
· reserving a PCI range for CAG cells is purely a deployment issue (does not need to be reflected in the spec)
· the PCI list of CAG cells can optionally be signalled to UEs. FFS on details of the list
· FFS whether proximity indication in CONNECTED mode is needed
· no preliminary access check for CAG cells in CONNECTED mode. The Allowed CAG list is provided to the gNB by the AMF. 
· no new mechanism is introduced to handle the priority of a frequency layer of an SNPN cell on which the UE is camped (beyond what cellReselectionPriority provides in SIB4 and in RRCRelease).
· There is no autonomous search function of SNPN cells.
· reserving a PCI range for SNPN cells is purely a deployment issue (does not need to be reflected in the spec)
· FFS whether PCI range of SNPN cells can optionally be signalled to UEs. 
· No proximity indication in CONNECTED mode is needed for SNPN.
· no preliminary access check for SNPN cells in CONNECTED mode.



According to above agreements, it can observed that there is no comprehensive conclusion on access control and mobility control on NPN. Therefore, in this contribution, we would like to discuss the remaining issues on access control and mobility control for NPN.
Discussion 
2.1 Access control
The conclusion on how to use the indication of cellReservedForOtherUse or separate Rel-15 and Rel-16 PLMN list to implement the access control of the CAG-UE has been achieved in the previous RAN2 meeting. Hence, in this contribution, the other aspect access control issue is that in order to prevent access to NPNs for authorized UE(s) in case of network congestion/overload, existing mechanisms defined for Control Plane load control, congestion and overload control can be re-used, as well as the access control and barring functionality, or Unified Access Control using the access categories can be re-used. This is also indicated in the TS 23.501 as follows:
· In order to prevent access to SNPNs for authorized UE(s) in case of network congestion/overload, Unified Access Control information is configured per non-public network (i.e. as part of the subscription information that the UE has for a given non-public network).
· In order to prevent access to NPNs for authorized UE(s) in case of network congestion/overload, existing mechanisms defined for Control Plane load control, congestion and overload control in clause 5.19 can be used, as well as the access control and barring functionality described in clause 5.2.5, or Unified Access Control using the access categories as defined in TS 24.501 [47] can be used.
Proposal 1: existing mechanisms defined for Control Plane load control, congestion and overload control can be re-used, as well as the Unified Access Control using the access categories can be re-used for SNPN/CAG.
Then the sequent question is how to introduce a new IE to define the UAC parameters for NPN. In Release 15, the unified access control is adopted and the uac-BarringInfo is defined per PLMN in SIB1, as indicated in UAC-BarringPerPLMN-List. And as defined in TS 23.501, SNPN is operated by an NPN operator and not relying on network functions provided by a PLMN, where the combination of a PLMN ID and Network identifier (NID) identifies an SNPN. Hence, it is straightforward to add a separate uac-BarringInfo per SNPN, e.g. UAC-BarringPerSNPN-List. Then for CAG, as defined in TS 23.501, it is a kind of a non-public network deployed with the support of a PLMN, which is identified by a CAG Identifier which is unique within the scope of a PLMN ID. Then the uac-BarringInfo for CAG is suitable to be located with the UAC-BarringPerPLMN-List as public cell, and related parameters can be re-used. 
Proposal 2: it is straightforward to add a separate uac-BarringInfo per SNPN, e.g. UAC-BarringPerSNPN-List.
Proposal 3: the uac-BarringInfo for CAG is suitable to be located with the UAC-BarringPerPLMN-List as public cell, and related parameters can be re-used.

2.2 Measurement control 
In last RAN3#105 meeting, the following agreements were reached:
	1. Indicate in the mobility restriction list the UE supported list of CAG IDs per plmn
2. Indicate in the mobility restriction list the CAG-only indication per plmn (i.e. allowance of CAG UE to access non-CAG cells)
3. At mobility, we assume that source NG-RAN node knows the list of CAG IDs supported by the candidate target cells
4. At mobility, target RAN shall fail the handover if UE allowed CAG list does not match any of target cell supported list of CAG IDs (assuming target cell is a CAG cell)



This means the source gNB has a full picture of the list of CAG IDs supported by the neighbour target cells. Hence, there is no necessary of the CAG-UE to report the MemberStatus and corresponding identity of reported cell acquired from system information in the measurement report message as what the LTE CSG-UEs execute. However, if PCI confusion occurs, either CGI or CAG ID of the reported cell is still required for the identification of the allowed CAG cell. 
Proposal 4: there is no necessary of the CAG-UE to report the MemberStatus and corresponding identity of reported cell acquired from system information in the measurement report message as what the LTE CSG-UEs execute.
2.3 Connected mode mobility for CAG Cells
2.3.1 [bookmark: _Toc264555908]Inbound mobility to CAG cells
In last meeting, it is still FFS whether proximity indication in CONNECTED mode is needed. In our understanding, the mechanism for CSG is introduced in LTE and it could be utilized as the baseline for CAG case. The UE stores the CAG allowed list retrieved from AMF and report the proximity indication to inform the gNB when approaching to the area in CAG cells whitelist. If the “indication that the MS is only allowed to access 5GS via CAG cells” is not provisioned to UE, the UE supporting CAG could also perform the HO between the NPN network (CAG) and non-NPN network(normal PLMN). The HO decision is based on mobility restriction from AMF. 
Hence, while the CAG UE is in connected state, the UE performs normal measurement and mobility procedures. However, In addition to this, in order to support handover from a source RAN node to a target CAG RAN node, similar as the CSG cell, the following special consideration different from the regular HO procedures still need to be studied: 
· Proximity Estimation: in case the UE is able to determine, using autonomous search procedures, that it is near an allowed CAG cell, the UE may provide to the source gNB an indication of proximity. 
Proposal 5: considering the autonomous search procedures are proposed to be reused in CAG UEs, it is proposed to reuse the proximity indication to assist the RAN to make correct control on UE measurement and mobility.
2.3.2 [bookmark: _Toc264555911]Outbound mobility from CAG cells
It seems that normal network controlled mobility procedure can apply for a UE leaving a CAG cell in connected mode.
Proposal 6: it is proposed that normal network controlled mobility procedure can apply for a UE leaving a CAG cell in connected mode. 
Regarding SNPN, which is a standalone network, normal measurement and mobility procedures could be re-used for the handover within coverage of the same NPN-ID. The UE working in SNPN access mode does not select the normal PLMN to camp on and no handover is allowed from SNPN to normal PLMN network directly.  In the network deployment, the SNPNs operated by different operator may utilize the same frequency and it is not possible to coordinate different SNPN operators to plan PCI partition. For intra-frequency HO within SNPNs, the additional information, i.e. NPN ID, could be provided in the HO measurement reports and gNB could evaluate this assistant information before making the HO decision.
Proposal 7: The additional information, i.e. NPN ID, may be provided in the HO measurement report and gNB in NPN could evaluate this assistant information before making the HO decision.
Conclusion
Proposal 1: existing mechanisms defined for Control Plane load control, congestion and overload control can be re-used, as well as the Unified Access Control using the access categories can be re-used for SNPN/CAG.
Proposal 2: it is straightforward to add a separate uac-BarringInfo per SNPN, e.g. UAC-BarringPerSNPN-List.
Proposal 3: the uac-BarringInfo for CAG is suitable to be located with the UAC-BarringPerPLMN-List as public cell, and related parameters can be re-used.
Proposal 4: there is no necessary of the CAG-UE to report the MemberStatus and corresponding identity of reported cell acquired from system information in the measurement report message as what the LTE CSG-UEs execute.
Proposal 5: considering the autonomous search procedures are proposed to be reused in CAG UEs, it is proposed to reuse the proximity indication to assist the RAN to make correct control on UE measurement and mobility.
Proposal 6: it is proposed that normal network controlled mobility procedure can apply for a UE leaving a CAG cell in connected mode. 
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