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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 5G 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, architecture and protocol stacks for 5G Femto are discussed based on the basis of 4G Home eNB.
2. Discussion
[bookmark: OLE_LINK8]5G Femto, with the same motivation as 4G Home eNB, can provide NR access to the UEs at home or at enterprise premises with higher frequency spectrum, to provide better experience for those UEs. As defined in 4G HeNB [2], a HeNB GW may be deployed between the HeNB and EPC to serves as a concentrator for the C-Plane and U-Plane of S1 interface, and the HeNB GW appears to the MME as an eNB. The HeNB GW appears to the HeNB as an MME. In addition, a X2 GW may be deployed to routing X2AP message between eNB and HeNB. With the deployment of HeNB GW and X2 GW as the proxy, the burden of EPC to maintain S1 and eNB to maintain X2 with a lot of HeNBs can be alleviated.


[bookmark: _Ref205804105]Figure 1: E-UTRAN HeNB Logical Architecture [2]
5G Femto may be regarded as the evolution of 4G HeNB, then the architecture of HeNB can be reused as baseline with the evolution of 5G network, where a GW (e.g., named as 5G Femto GW) may be deployed between Femto and 5GC for NG-C and NG-U traffic aggregation and forwarding, and another GW (e.g., named as Xn GW) may be deployed between 5G Femto and gNB for routing Xn messages between these nodes. The overall 5G Architecture with deployed 5G Femto GW and Xn GW are shown in Figure 2.
Proposal 1: The architecture of HeNB can be reused as baseline with the evolution of 5G.
Proposal 2: A 5G Femto GW may be deployed between Femto and 5GC for NG-C and NG-U traffic aggregation and forwarding.
Proposal 3: A Xn GW may be deployed between 5G Femto and gNB for routing Xn messages between these nodes.


[bookmark: OLE_LINK1]Figure 2: Overall 5G Architecture with deployed 5G Femto GW and Xn GW
With the architecture above, the 5G Femto GW appears to the 5GC as an gNB, and the 5G Femto GW appears to the 5G Femto node as an 5GC. The NG-C and NG-U protocol stacks between 5G Femto and 5GC(AMF/UPF) without GW are same as normal gNB. And the NG-C and NG-U protocol stacks between 5G Femto and 5GC(AMF/UPF) are relayed via the 5G Femto GW in case with deployment of gateway, as shown in Figures 3 and 4.
Proposal 4: The NG-C and NG-U protocol stacks between 5G Femto and 5GC(AMF/UPF) without GW are same as normal gNB. And the NG-C and NG-U protocol stacks between 5G Femto and 5GC(AMF/UPF) are relayed via the 5G Femto GW in case with deployment of gateway.


Figure 3: NG-U interface for 5G Femto with GW


Figure 4: NG-C Interface for 5G Femto with GW
Conclusion
This contribution aims to discuss architecture and protocol stacks for 5G Femto. And following observations and proposals are concluded. 
Proposal 1: The architecture of HeNB can be reused as baseline with the evolution of 5G. 
Proposal 2: A 5G Femto GW may be deployed between Femto and 5GC for NG-C and NG-U traffic aggregation and forwarding.
Proposal 3: A Xn GW may be deployed between 5G Femto and gNB for routing Xn messages between these nodes.
Proposal 4: The NG-C and NG-U protocol stacks between 5G Femto and 5GC(AMF/UPF) without GW are same as normal gNB. And the NG-C and NG-U protocol stacks between 5G Femto and 5GC(AMF/UPF) are relayed via the 5G Femto GW in case with deployment of gateway.
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