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1 Introduction
Due to the time limitation in Rel-15, some function, e.g. CSG was not discussed. This contribution discusses why CSG feature deserves to be studied in Rel-16. 
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. The enterprise, industry and hotspot deployments are the 5G typical and important application scenarios.

5G networks offer telecom operators and manufacturers the chance to address industry digitalization and build smart factories and truly take advantage of technologies such as automation, artificial intelligence, augmented reality for troubleshooting, and the Internet of Things (IoT). For the enterprise, industry scenarios, from the angle of reliability and security, this kind of network only allows specific users to access. In SA2, there is a new SI on 5GS Enhanced support of Vertical and LAN Services is ongoing, and which so called Type-a network (a 3GPP network that is not for public use and for which service continuity and roaming with a public PLMN is possible) was defined in TR23.734. Then CAG (Closed Access Group) solution was raised, which has the similar concept as CSG. However, in this SI, only operator controlled network is considered.
The other CSG deployment scenario is to provide the differentiated services. With 5G, if operators want to create new revenue streams, operators shall understand the customer demand, with the spirit of user centered, subdivide the different customer and have the custom-made service strategy according to the different value of the customer. Then operators need to carry out the fine flow management to maintain the customer relations and enhance the customer degree of satisfaction, especially high-value customer. In 5G deployment, CSG can be used to provide a specific service layer for high-value customers to give them the higher-quality differentiated services and experiences.

The third CSG scenario is the indoor hotspot deployment scenario, which focuses on small coverage and high user throughput or user density in buildings. The key characteristics of this deployment scenario are high capacity, high user density and consistent user experience indoor.
For above use cases, considering that 5G networks are destined to provide various services, e.g., eMBB, URLLC, mMTC, in order to support both the new common service of subscribers and the specific service of the vertical industry, it is foreseen that some NG-RAN node will be deployed with specific usage for some group UEs. Similar as the CSG requirements in TR22.220, the operator shall be able to configure the NG-RAN node with open, hybrid or closed access mode, e.g.,  

· When the NG-RAN node is configured for open access mode, it shall be possible for the NG-RAN node to provide services to subscribers of any PLMN, subject to roaming agreement.

· 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. 
How to support the idle mode mobility and active mode mobility under CSG needs to be investigated in this SI.
On the other hand, the New RAT should be able to support flexible allocation of resources (e.g. time, frequency) between the new RAT and LTE, therefore, MR-DC architecture was introduced in R15, which includes multiple options, e.g., option 3, 7, 4. By adopting the dual connectivity feature the user can connect to a macro cell and a CSG cell simultaneously with better user experience, due to the smooth change from indoor to outdoor and vice versa instead of hard handover. If the S-NG-RAN node is a CSG node, the S-NG-RAN node can only grant the UE if the UE is a CSG member. M-NG-RAN node doesn’t know whether the UE is member or not in CSG S-NG-RAN node. Access control mechanism should be investigated in this case. If the S-NG-RAN node is a hybrid NG-RAN node, the S-NG-RAN node may treat the member UE and non member UE with different priority. How to support the CSG feature with MR-DC needs to be investigated as well in this SI.

Furthermore, CU/DU split architecture is introduced in R15 to improve the flexibility of deployment and HW implementation, the impact on F1 to support the CSG feature needs to be investigated. 
3 Conclusion
In this paper we analyzed the importance of applying CSG feature in NR deployment scenario. The CSG feature has impact to RAN2/RAN3, therefore, we propose a Rel-16 NR CSG support SI led by RAN3 including the following scope as in [1]:

· Support CSG with SA.
· Support CSG with MR-DC.
· Support CSG with CU/DU split
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