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1	Introduction
At the last RANP#102 meeting, the study item of 5G femto was agreed in [1] with the following scope:
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.

This paper proposes a RAN architecture solution fulfilling functional and procedural impacts for supporting 5G Femto deployment.
2	Discussion
[bookmark: _Hlk161220883]The deployment of 5G Femtos leads to functional challenges and procedural impacts as follows:
1. Large scale deployment of 5G Femtos can lead to hundreds of thousands or millions of 5G (enterprise or residential) Femtos connecting to 5GC.
2. Residential deployment by end users at home can lead to frequent switch on/off of the 5G Femtos and associated interface setup/release with the 5GC.

In order to address the above functional challenges and procedural impacts in 5GS we propose the following architecture involving an 5G Femto GW as optional node in the control plane between the 5G Femto and the 5GC.
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This architecture brings significant benefits to 5GS to address these functional challenges and procedural impacts as follows:
1. [bookmark: _Hlk161219792]This architecture enables the deployment of thousands up to millions of 5G Femtos in a region.

The 5G Femto GW serves as an aggregation function for control plane: assuming deployment of hundreds or thousands of 5G Femtos this concentration function is essential. It will minimize the impact on control plane of 5GC.
2. This architecture enables the frequent switch on/off of 5G Femtos without severe interface impacts.

5G Femtos can be deployed as consumer equipment. As such they can be turned on/off dynamically and setup again with a new NG interface at every turn on. It is useful to hide this frequent switch to the 5GC node.
3. This architecture optimizes the operating model and integration process of 5G Femtos for operators who have already deployed 4G Femtos

Having 5G Femto GW in a 5G Femto deployment can help the migration process from 4G Femto deployment to 5G Femto deployment for operators who deployed 4G Femtos with a 4G Femto GW.
Indeed, many operators who have deployed the 4G Femtos have deployed a 4G Femto GW (HeNB GW) due to the large number of 4G Femtos deployed in their networks. They are used to flexibly manage addition/removal of Femtos with the transparency to Core Network brought by the Femto Gateway i.e., the Gateway shields any impact to Core Network nodes. From an operational perspective, these operators would prefer to keep same operational model in their network when deploying/managing 5G Femtos, keeping the same transparency towards 5GC, and also save OPEX by not introducing yet other operational procedures.
4. Minimize system impacts 

The impact of a 5G Femto GW on the architecture is minimal because it is optional, and when supported it is supported with transparency. This means that:
· The 5G Femto sees the 5G Femto GW as an AMF
· The AMF sees the 5G Femto GW as a gNB
Only small stage 3 impacts are foreseen, e.g., sending the AMF identity received by the 5G Femto over NGAP Initial UE message to the 5G Femto GW in order for the 5G Femto GW to address the right AMF node.

Proposal 1: agree to capture the above architecture as solution in the TR 38.799.
To capture the above solution, a dedicated section can be created in TS 38.300. The following architecture reference model is proposed:




Figure 2: Reference architecture with 5G Femto GW

Proposal 2: agree to capture the above reference model.

3	Conclusion and Proposals
This paper has proposed a RAN architecture able to fulfil the functional challenges and procedural impacts of supporting 5G Femto deployments in various deployment use cases.
It is proposed to capture this architecture as a solution in the TR 38.799 and agree the reference model provided in annex A.
The corresponding TP for TR 38.799 is available in [2]. 
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5	Annex A – 
[bookmark: _Toc20402630][bookmark: _Toc29372136][bookmark: _Toc37760074][bookmark: _Toc46498308][bookmark: _Toc52490621][bookmark: _Toc109127361]
6.2	Architecture
Figure 6.2-1 shows a logical architecture for the 5G Femto that has a set of NG interfaces to connect the 5G Femto to the 5GC.


Figure 6.2-1: NG-RAN 5G femto Logical Architecture
The NG-RAN architecture may deploy a 5G Femto Gateway (5G Femto GW) to allow the NG interface between the 5G Femto and the 5GC to support a large number of 5G Femtos in a scalable manner. The 5G Femto GW serves as a concentrator for the C-Plane, specifically the NG-C interface.
The NG interface is defined as the interface:
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]-	Between the 5G Femto GW and the 5GC;
-	Between the 5G Femto and the 5G Femto GW;
-	Between the 5G Femto and the 5GC;
-	Between the gNB and the 5GC.
The 5G Femto GW appears to the AMF as a gNB. The 5G Femto GW appears to the 5G Femto as an AMF. The NG interface between the 5G Femto and the 5GC is the same regardless of whether the 5G Femto is connected to the 5GC via a 5G Femto GW or not. 
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Figure 1: Example RAN architecture including 5G Femto GW
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