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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
A new SID for additional topological enhancements [1] has been approved to be discussed in Rel-19, and following detail objectives are identified for NR Femto fucus on RAN3.
	-	Study the overall RAN architecture and required functional and procedural impacts for supporting 5G Femto deployments [RAN3]. 
-	Study how to define the 5G access control mechanism by (re-)using the existing CAG functionality and identify needed enhancements (if any) [RAN3].
-	Clarify the access to local services from the 5G Femto via collocated local UPF and identify issues, if any [RAN3].
NOTE 1: The study involves a gap analysis of existing 5G functionality with HomeNB functionality.
NOTE 2: No impact on the UE.
NOTE 3: Coordination with other WGs (e.g. SA2) when needed.


In this contribution, interworking between CAG and CSG cells which raised by SA2 is discussed, to support UE move between CAG cell of NR Femto and CSG cell.
2. [bookmark: OLE_LINK8]Discussion
Currently, both from 5GC to EPC and from EPC to 5GC are already supported for inter-RAT NR-E-UTRA mobility. In addition, for the inter-RAT NR-E-UTRA mobility from 5GC to EPC, the Target ID of in the HANDOVER REQUIRED message can refer to both Global eNB ID and Home eNB ID. 
Observation 1: Mobility between Home eNB and NG RAN Node is supported by legacy handover procedures.
As the definition for CAG, it’s a Closed Access Group identifies a group of subscribers who are permitted to access one or more CAG cells associated to the CAG. CAG is originally introduced for the PNI-NPNs, which to prevent UE, which are not allowed to access the NPN via the associated cells, from automatically selecting and accessing the associated CAG cells. While for the CSG, CSG identifies a group of subscribers who are permitted/allowed to access one or more CSG cells of the PLMN identified by CSG ID(s). From the definition, the two features have similar motivation to perform access control. To realize UE mobility between CAG cell and CSG cell, the key point is to perform mapping between CSG cell and CAG cell.
Observation 2: To realize UE mobility between CAG cell and CSG cell, the key point is to perform mapping between CSG cell and CAG cell.
Based on the objectives of NR Femto on RAN, no impact on the UE is expected. And in the parallel SID [2] of NR Femto on SA, the impacts on the EPC (e.g., MME), E-UTRAN and NG-RAN are expected to be avoided for the interworking between CAG and CSG cell.
	WT#2: How to enable interworking between CAG and CSG cells. 

NOTE 2: It is expected that EPC (e.g., MME), E-UTRAN and NG-RAN impacts are avoided.
NOTE 3: It is assumed that the existing CAG concept defined for PNI-NPN is re-used for Femto access control without impacts to PNI-NPN.


Observation 3: For the interworking between CAG and CSG cell, no impacts are expected on UE, EPC (e.g., MME), E-UTRAN and NG-RAN.
Expect for the above entities, only 5GC (e.g., AMF) can be recommended to perform mapping between CAG and CSG cells. In addition, it had been agreed in last meeting that initial access control for NR Femto using CAG is also performed by the AMF. 
Proposal 1: The 5GC (e.g., AMF) performs CAG and CSG cells mapping during UE move between CAG cell of NR Femto and CSG cell.
	In TR 23.700-45, the WT#2 (mapped to KI#1 in the TR) investigates the support of the UE moving between CAG cell of 5G Femto and CSG cell, with no impact on the RAN. Therefore, some companies proposed below solutions for this KI:

· The UE partitions CSG-CAG ID and constructs mapped CSG/CAG ID, and reports to the NG-RAN or E-UTRAN (depending on the considered mobility direction) as described in pCR (S2-2405814).

· RAN recognizes the target CSG cell (or the target CAG cell) as an open cell during the handover (e.g., via local configuration) and the core network performs access control as described in pCR (S2-2405789).

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Question 1: SA2 would like to know whether the two solutions mentioned above have any impact on the RAN (e.g., for RAN procedures)? 


For the above solutions proposed by SA2 [3], solution 1 focuses on the normative impacts on the UE and it can be deprioritized from RAN point of view. While for the solution 2, it only has impacts on the AMF and no other impact is foreseen on the RAN side.
[bookmark: OLE_LINK4]Proposal 2: RAN3 thinks that solution in S2-2405814 focuses on the normative impacts on the UE and it can be deprioritized, while solution in S2-2405789 only has impacts on the AMF and no other impact is foreseen on the RAN side.
Conclusion
This contribution aims to discuss interworking between CAG and CSG cells for NR Femto. And following observations and proposals are concluded. 
Observation 1: Mobility between Home eNB and NG RAN Node is supported by legacy handover procedures.
Observation 2: To realize UE mobility between CAG cell and CSG cell, the key point is to perform mapping between CSG cell and CAG cell.
Observation 3: For the interworking between CAG and CSG cell, no impacts are expected on UE, EPC (e.g., MME), E-UTRAN and NG-RAN.
Proposal 1: The 5GC (e.g., AMF) performs CAG and CSG cells mapping during UE move between CAG cell of NR Femto and CSG cell.
Proposal 2: RAN3 thinks that solution in S2-2405814 focuses on the normative impacts on the UE and it can be deprioritized, while solution in S2-2405789 only has impacts on the AMF and no other impact is foreseen on the RAN side.
Reference
[1] RP-234041. New SID: Study on additional topological enhancements for NR. 
[2] SP-231797. New SID: Study on System aspects of 5G NR Femto.
[3] R3-243020. LS on Support of UE move between CAG cell of 5G Femto and CSG cell. SA2.
	3/4	
