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1. Introduction 
A release 19 study item “Study on additional topological enhancements for NR”[1] was approved in RAN#103.
	The objectives of the 5G Femto study are as follows:
-
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.


2. Discussion
2.1 Deployment scenario of NR femto

The initial NR specification supports FR2 spectrum and several enhanced mechanisms were introduced in subsequent releases for more efficient FR2 support. However, unfortunately, it is difficult in practical to use FR2 efficiently and effectively based on conventional NW deployments. NR femto will be a possibility to solve the abovementioned FR2-related problem.
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Figure1: Use cases for FR2 band
Observation1: NR femto can help operators to use FR2 band efficiently.
Furthermore, we plan to deploy the NR femto device in a large scale (i.e. millions of NR femto device) in the customers’ house, shop, office etc, which is expected to act the same role of WiFi-AP. 
Observation2: NR femto device is expected to be be deployed in a large scale (i.e. millions of NR femto device) in the customers’ house, shop, office etc, which act the same role of WiFi-AP.
2.2 Support of UE move between CAG cell of NR Femto and CSG cell
	1. Overall Description:

As part of the FS_5G_Femto study (SP-231797), the following aspects are being studied:

· WT#1: Based on RAN3 outcome, enhance the overall architecture and enable the required functional and procedural changes for supporting 5G NR Femto deployment.

· WT#2: How to enable interworking between CAG and CSG cells.

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

Question 2:  SA2 has reserved the time units for the normative work of WT#1 based on the result of RAN3 work (RP-234041), which is expected to start in SA2 from SA2#164. Therefore, SA2 requests to confirm the conclusion of RAN3 on overall architecture, etc., which will be used as the basis for SA2's normative work.
2. Actions: SA2 asks RAN2 and RAN3 to answer the above questions.


SA2 sent an LS to RAN3 as above [2]. Solution1 has UE impact, as UE needs to read the CAG ID of the target CAG cell of NR Femto and constructs a mapped CSG ID and send to the source 4GS a 4G measurement report message including the mapped CSG ID during mobility from 4G CSG cell to CAG cell of NR Femto. UE also needs to read the CSG ID of the target CSG cell and constructs a mapped CAG ID and sends to the source 5GS a 5G measurement report message including the mapped CAG ID during mobility from CAG cell of NR Femto to 4G CSG cell. For soluition2, there is no RAN impact since the access control is conducted by AMF/MME. Since in the SID, it said “It is expected that there should be no impact to UEs at this late stage of 5G deployment.”, therefore soultion2 is more preferable. 
· Solution1: 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).

· Solution2: 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).
Observation 3: For solutions in SA2 LS, solution1 has UE impact as UE UE needs to read the CAG ID of the target CAG cell of NR Femto and constructs a mapped CSG ID during mobility from 4G CSG cell to CAG cell of NR Femto and read the CSG ID of the target CSG cell and constructs a mapped CAG ID during mobility from CAG cell of NR Femto to 4G CSG cell. 

Observation 4: For soluition2, there is no RAN impact since the access control is conducted by AMF/MME.
Proposal 1: RAN3 to reply SA2 that solution1 has impact on RAN, while solution2 has no impact on RAN.
3. Conclusion 
Based on the discussion in the previous sections, we made the following proposals:
Observation1: NR femto can help operators to use FR2 band efficiently.
Observation2: NR femto device is expected to be be deployed in a large scale (i.e. millions of NR femto device) in the customers’ house, shop, office etc, which act the same role of WiFi-AP.
Observation 3: For solutions in SA2 LS, solution1 has UE impact as UE UE needs to read the CAG ID of the target CAG cell of NR Femto and constructs a mapped CSG ID during mobility from 4G CSG cell to CAG cell of NR Femto and read the CSG ID of the target CSG cell and constructs a mapped CAG ID during mobility from CAG cell of NR Femto to 4G CSG cell. 

Observation 4: For soluition2, there is no RAN impact since the access control is conducted by AMF/MME.
Proposal 1: RAN3 to reply SA2 that the following solution1 has impact on RAN, while solution2 has no impact on RAN.
· Solution1: 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).

· Solution2: 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).
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