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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.


And in RAN3 #123bis meeting [2], following conclusions had been achieved for CAG-based solution for NR Femto.
	Initial access control to a CAG supported by a NR Femto node is performed by the AMF, reusing current PNI-NPN functionality.
The study should consider applicability of use cases equivalent to those in 4G, i.e. open mode, closed mode, hybrid mode. Definitions of open mode, closed mode, hybrid mode for the NG-RAN are FFS
Reusing CAG configurations and mobility functionalities specified for PNI-NPN also for NR Femto nodes deployments. Whether enhancements to legacy CAG functionalities are needed is for further discussion. 
No impacts on the UE are in scope of the study.


In this contribution, access control and handover mechanisms for the served UEs of the NR Femto are discussed.
2. Discussion
[bookmark: OLE_LINK8]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. 
For the HeNB, 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), and three access modes have been defined for the UE access control [3] by using the CSG mechanisms. 
	Open access mode: HNB/HeNB operates as a normal cell, i.e. non-CSG cell.
Closed access mode: HNB/HeNB operates as a CSG cell.
Hybrid access mode: HNB/HeNB operates as a CSG cell where at the same time, non-CSG members are allowed access.


In addition, the difference between a CSG cell and a Hybrid cell is the true/false value of the CSG indicator.
· CSG Cell: a cell broadcasting a CSG indicator set to true and a specific CSG identity.
· Hybrid cell: a cell broadcasting a CSG indicator set to false and a specific CSG identity. This cell is accessible as a CSG cell by UEs which are members of the CSG and as a normal cell by all other UEs.
Similarly, in NR, CAG cell and non-CAG cell had been defined for a PLMN cell broadcasting at least one Closed Access Group identity and a PLMN cell which does not broadcast any Closed Access Group identity respectively.
As already agreed in last meeting, NR Femto reuses the legacy CAG mechanism for access control. Then, the same modes may be introduced for the served UEs by using CAG mechanism. Where all UEs can access via an open cell. The network does not perform CAG access control for the UEs accessing open cell of NR Femto, which can be realized by the Non-CAG cell. For the closed access mode, CAG cells only allow the UEs of corresponding CAG subscribers to access.
While for the Hybrid access mode, all UEs can access to the network and the network will prioritize to serve the CSG subscribers in case of congestion or overloaded. In LTE HeNB, a hybrid cell broadcasts a specific CSG identity and additional a CSG indicator set to false, which help UE to distinguish a Hybrid cell from a CSG cell. However, no impact is expected on UE for NR Femto as defined in the SID, then whether to support hybrid access mode for NR Femto needs to be further studied.
Proposal 1: NR Femto can support open access mode and closed access mode by using CAG, FFS on hybrid access mode.
As for the connected mode mobility management of UE between Non-5G-Femto cell (Non-CAG cell) and NR Femto cell (CAG cell), the following legacy mechanism [4] can be totally reused. While for the idle mode mobility management, it can be further discussed in RAN2.
	-	During connected mode mobility procedures within NG-RAN, i.e., handover procedures as described in clause 4.9.1 of TS 23.502 [3]:
-	Source NG-RAN shall not handover the UE to a target NG-RAN node if the target is a CAG cell and none of the CAG Identifiers supported by the CAG cell are part of the UE's Allowed CAG list in the Mobility Restriction List or if no Allowed CAG list has been received from the AMF;
-	Source NG-RAN shall not handover the UE to a non-CAG cell if the UE is only allowed to access CAG cells based on the Mobility Restriction List;
-	If the target cell is a CAG cell, target NG-RAN shall reject the N2 based handover procedure if none of the CAG Identifiers supported by the CAG cell are part of the UE's Allowed CAG list in the Mobility Restriction List or if no Allowed CAG list has been received from the AMF;
-	If the target cell is a non-CAG cell, target NG-RAN shall reject the N2 based handover procedure if the UE is only allowed to access CAG cells based on the Mobility Restriction List.


Proposal 2: Reusing the legacy CAG mechanism for handover of UEs between Non-NR-Femto cell and NR Femto cell. 
Conclusion
This contribution aims to discuss access control and handover mechanisms for NR Femto. And following observations and proposals are concluded. 
Proposal 1: NR Femto can support open access mode and closed access mode by using CAG, FFS on hybrid access mode. 
Proposal 2: Reusing the legacy CAG mechanism for handover of UEs between Non-NR-Femto cell and NR Femto cell. 
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