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1 Introduction
At last RAN WG meeting, SA2 send LS [1][2] to RAN2/3 to inform that SA2 has been studying support of Vertical and LAN Services for Release 16 and has concluded to select solutions #1 (SNPN) and #2 (CAG) from TR 23.734 to enable non-public networks (NPN). As the solution#1 and solution#2 have impact to RAN2 and RAN3, SA2 requests RAN working groups to take the specification impact into account and specify the related RAN functionality. At last WG meeting, the similar reply from RAN2/3[3][4] to SA2 is that the continuing respective work in RAN WGs need be further discussed in the RAN plenary meeting.
In this contribution, we provide our views on the NPN support for NR.
2 Motivation

5G network is expected to provide high speed, low latency and ultra-reliable communication capabilities and fulfil the requirements from different industries and users. 
For the industry scenarios, from the angle of reliability and security, this kind of network only allows specific users to access. In SA2, an SI focused on this type of network (i.e. 5GS Enhanced support of Vertical and LAN Services) has been finished. Two solutions (i.e. SNPN and CAG), which applied to the standalone non-public network (SNPN) and non-standalone non-public network (non-SNPN) respectively, were identified and described in TR 23.734 and TS23.501. For these two solutions, the SNPN could be operated in a proprietary way on top of what has been specified for 5G for a public PLMN and the non-SNPN will be deployed as a part of public PLMN and has greater impact on the RAN specifications.
As the non-NPN networks can be applied to not only vertical industrial but also enterprise and residential scenarios such as SOHO and residential, private NR coverage deployments and so on (similar to the LTE CSG concept), therefore, the non-NPN attracts more attention from operators. 

From the operator's point of view, the use cases of non-NPN should be addressed as many as possible, and should not be limited to vertical and LAN Services [5]. The non-standalone NPN (CAG) functionality should have higher standardization priority than the standalone NPN (SNPN). If the solutions of SNPN and non-SNPN have the similar effects on the specification, these two solutions should be jointly considered in NPN standardization. However, if the solutions of SNPN are quite different with non-SNPN, the SNPN related work should be with low priority[5]. 
Considering that non-NPN networks will provide various services, e.g., eMBB, URLLC, mMTC, and support both the new common service of subscribers and the specific service of the vertical industry, most of operators think non-NPN should support multiple access modes, i.e. closed/hybrid.  
· When the NG-RAN node is configured for hybrid access mode, it shall be possible for the NG-RAN node to provide services to:

· its associated CSG members, and

· subscribers of any PLMN not belonging to its associated CSG, subject to roaming agreement.

· When the NG-RAN node is configured for closed access mode, only users that belong to its associated CSG shall be able to obtain services.
On the other hand, MR-DC architecture was introduced in R15, which includes multiple options, e.g., option 3, 7, 4, to enable flexible allocation of resources (e.g. time, frequency) between the New RAT and LTE, therefore, since non-NPN is closely related with operator public network, how to support the non-NPN feature with MR-DC needs to be investigated. By adopting the dual connectivity feature, the user can connect to a macro cell and a non-NPN cell simultaneously with better user experience, due to the smooth change from non-NPN to public network and vice versa instead of hard handover[5].
Furthermore, CU/DU and CP/CP split architectures are introduced in R15 to improve the flexibility of deployment and HW implementation, the impact on F1/E1 to support the non-NPN feature needs to be investigated as well[5]. 
Considering the non-NPN must provide service continuity and roaming with a public PLMN, all mobility functions for CAG support e.g. inbound handover to CAG cell, out bound handover from CAG cell, handover between CAG cells, handover restriction, automation specifica with regard to changing CAG topology, should be taken into account[5].
Based on the analysis above, we propose

Proposal: WI on NPN support for NR in LTE Rel-16, including

· Support non-SNPN and SNPN features with NR, the non-SNPN features have higher priority;

· Support non-SNPN features for EN-DC with EPC if any;

· Support non-SNPN features for SA and MR-DC with 5GC, the non-SNPN support for SA has higher priority;

· Support non-SNPN features for CU/DU

· Support non-SNPN features for CP/UP if any;

· All mobility functions for non-NPN(CAG) support e.g. inbound handover to CAG cell, out bound handover from CAG cell, handover between CAG cells, handover restriction, automation specific with regard to changing CAG topology;

· Close access mode support for non-NPN;

· Hybrid access mode support for non-NPN if any;

3 Conclusion
In this paper we provide our views on the NPN support for NR.

The NPN feature has impact to RAN3/RAN2, we propose a Rel-16 NR NPN support WI leading by RAN3 including the following scope as in [6]:

· Support non-SNPN and SNPN features with NR, the non-SNPN features have higher priority;

· Support non-SNPN features for EN-DC with EPC if any;

· Support non-SNPN features for SA and MR-DC with 5GC, the non-SNPN support for SA has higher priority;

· Support non-SNPN features for CU/DU

· Support non-SNPN features for CP/UP if any;

· All mobility functions for non-NPN(CAG) support e.g. inbound handover to CAG cell, out bound handover from CAG cell, handover between CAG cells, handover restriction, automation specific with regard to changing CAG topology;

· Close access mode support for non-NPN;

· Hybrid access mode support for non-NPN if any;
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