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Introduction 
SA2 sent a LS [1] to RAN2 regarding the support of non-public networks (NPN). According to the LS, 2 solutions have been selected:
Solution#1: Support a stand-alone Non-Public Network (SNPN) deployment, i.e. not relying on network functions provided by a PLMN
Solution#2: Support a non-stand-alone Non-Public Network deployment, i.e. with the support of a PLMN.
The action to RAN2 is to specify the related RAN functionality to support the 2 solutions.
In this contribution, the RAN2 impacts for supporting RAN sharing for the Solution#1 and# 2 are analysed based on the SA2 CRs [2], as well as the recent LS [3] from SA2.
Discussion
RAN sharing between PLMN and private networks
SA2 have sent RAN2 a LS [3] related to RAN sharing for NPN. From the LS, SA2 have the following agreements:
RS1: SA2 concluded that the system architecture should support RAN sharing between a PLMN and an SNPN. This feature should be applicable to Rel-16 UEs that do not support the SNPN feature.
RS3: SA2 could not conclude whether the system architecture should support RAN sharing between a PLMN and a PNI-NPN with CAG i.e. RAN sharing in a cell that acts as a CAG cell for PLMN1 and as a non-CAG cell for PLMN2. There is no SA2 consensus to support this scenario.
For a Rel-15 UE, in such deployment scenario where there is RAN sharing between PLMN and private networks, Rel-15 UE should still be able to camp on the cell if the PLMN broadcast by the cell (in the Rel-15 PLMN list) belongs or equivalent to its registered PLMN. This can be achieved, for example, by separating the signalling the Rel-15 PLMN list in SIB1 from the PLMN list associated with the NID or the CAG. For the case where the cell broadcasts only private network identifiers, the network can broadcast some dummy PLMN ID (e.g. using MCC = 999) in the Rel-15 PLMN list in SIB1 (because the Rel-15 signalling mandates at least one PLMN ID to be present) and sets the cellReservedForOtherUse to ‘True’ to prevent Rel-15 UE from camping on the cell.
Proposal#1: Rel-15 UE should still be able to camp on a cell that support RAN sharing between a PLMN and a private network (be it SNPN or CAG)
Based on SA2 agreement in RS1, Rel-16 UEs should be able to support RAN sharing between SNPN and PLMN, regardless of whether the UE supports SNPN or operates in SNPN access mode or not. We do not see RAN2 impact other than the cell broadcasting network identification for both the public networks as well as the SNPNs.
If RAN sharing between SNPN and PLMN is supported, from RAN2 point of view, we do not see more impact to support RAN sharing between PLMN and a PNI-NPN with CAG.
From RAN node perspective, the RAN node should be able to distinguish UEs accessing the cell using PLMN and UEs accessing the cell using PNI-NPN with CAG or SNPN during network registration since CAGID and NID are provided to the RAN node either for AMF selection or for CAG access checking.
Observation#1: SA2 supports RAN sharing between PLMN and SNPN; a cell is public PLMN for some UEs but private network for some UEs. There is not much RAN2 impact other than the broadcasting network identity for the public networks as well as the non-public network.
Observation#2: For RAN sharing between PLMN and PNI-NPN with CAG, the RAN2 impact will be the same as supporting RAN sharing between PLMN and SNPN 
If RAN sharing between PLMN and private network (either SNPN or PNI-NPN with CAG) is supported, other than broadcasting both network identities for the public networks as well as the non-public network, there may be a need to modify the UE cell reselection behaviour for the case that the highest cell is not suitable due to not belong to the registered PLMN (or EPLMN). Following the legacy behavior, UE considers the concerned cell as not candidate cell for cell reselection as well as all other cells in the same frequency for up to 300s.  The consequence of this is that if there are cells in the same frequency that do not have the same set of (E)PLMN and private network, it may result in cells in the frequency being excluded as candidates for reselection for up to 300s. Alternative is to only exclude the concerned cell but allow other cells in the same frequency to continue to be considered as reselection candidates (or the IFRI in the MIB could be used). The latter is better for the case where RAN sharing between PLMN and private network may not be present for every cell in the same frequency, which is quite likely for private network deployment.
Observation#3: To support RAN sharing between PLMN and private network, other than the broadcasting both network identities for the public networks as well as the non-public network, additional changes may be needed on cell restriction for cell reselection (e.g. to allow UE to continue searching for other cells when a previous cell is not considered as candidate cell for cell reselection because it does not advertise the network identity of the non-public network to which the UE belongs).
Proposal#2: From RAN2 perspective, there is not much impact supporting RAN sharing between PLMN and SNPN and between PLMN and PNI-NPN with CAG. Hence RAN sharing between PLMN and PNI-NPN with CAG and SNPN should be supported. 
RAN sharing between SNPN and CAG
For RAN sharing between SNPN and CAG, SA2 made the following agreement:
RS2:	SA2 discussed support for RAN sharing between a PNI-NPN (with CAG) and an SNPN. This feature would be applicable to Rel-16 UEs that support either PNI-NPN with CAG or SNPN or both. However, concerns were raised about the additional complexity in the access stratum to support this scenario. 
From our understanding, UE has to decide whether to use SNPN access mode or perform normal PLMN selection. If it decides to use SNPN access mode, the UE will select only SNPN and (re)select SNPN cells. If it decides to use normal PLMN (which includes CAG), the UE will perform normal PLMN selection and (re)select cells belonging to the registered PLMN and also CAG cells in which the UE is configured as a member. Hence we do not see the additional complexity in the access stratum to support RAN sharing between SNPN and PNI-NPN with CAG since the function of such RAN sharing is independent with no interworking issue in the access stratum. 
From the RAN perspective, during transition from idle mode to connected mode, RAN node will know whether the UE is requesting for CAG or SNPN when it receives the NID or CAG ID in the RRC Setup Complete message. 
Observation#4: From RAN2 perspective, there is no additional complexity in the access stratum to support RAN sharing between SNPN and PNI-NPN with CAG.
Proposal#3: RAN2 assumes to support RAN sharing between SNPN and PNI-NPN with CAG
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Proposal#1: Rel-15 UE should still be able to camp on a cell that support RAN sharing between a PLMN and a private network (be it SNPN or CAG)
Observation#1: SA2 supports RAN sharing between PLMN and SNPN; a cell is public PLMN for some UEs but private network for some UEs. There is not much RAN2 impact other than the broadcasting network identification for the public networks as well as the non-public network.
Observation#2: For RAN sharing between PLMN and PNI-NPN with CAG, the RAN2 impact will be the same as supporting RAN sharing between PLMN and SNPN 
Observation#3: To support RAN sharing between PLMN and private network, other than the broadcasting both network identities for the public networks as well as the non-public network, additional changes may be needed on cell restriction for cell reselection (e.g. to allow UE to continue searching for other cells when a previous cell is not considered as candidate cell for cell reselection because it does not advertise the network identity of the non-public network to which the UE belongs).
Proposal#2: From RAN2 perspective, there is not much impact supporting RAN sharing between PLMN and SNPN and between PLMN and PNI-NPN with CAG. Hence RAN sharing between PLMN and PNI-NPN with CAG and SNPN should be supported. 
Observation#4: From RAN2 perspective, there is no additional complexity in the access stratum to support RAN sharing between SNPN and PNI-NPN with CAG.
Proposal#3: RAN2 assumes to support RAN sharing between SNPN and PNI-NPN with CAG
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