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1		Introduction
In RAN3#123bis meeting, the architecture for 5G Femto are discussed. There are four options captured in TR38.799[1], and some agreements and open issues are captured in chair notes [2] as below:
Option 1 does not require any architecture change.
5G Femto Architecture options for the Xn are to be continued and discussed separately.
RAN3 to use the term “NR Femto node”. The functionalities of an NR Femto node need to be further studied
An NR Femto node only supports NR.
This contribution will further discuss the architecture of 5G Femto
[bookmark: _Toc449541143]2		Discussion
2.1 Architecture of the 5G Femto 
There are four options captured in the in last RAN3 meeting. 
Option 1: NR Femto node connects to the 5GC directly as a gNB by means of the NG interface
Option 2: NR Femto GW to allow the NG interface between the NR Femto node and the AMF
Option 3: An SCTP concentrator acts as an IP proxy between an NR Femto node and the AMF
Option 4: NR Femto node is a gNB-DU and the gNB-CU is used as the concentration node on both control plane and user plane 
For the option 1, the current specifications naturally support it. There is no impaction on the normative work. The option 2 is mirror version of LTE on NG interface. But the NR Femto GW only serves as a concentrator for the C-Plane i.e. the NG-C interface. The option 3 is an SCTP concentrator acts as an IP proxy between an NR Femto node and the AMF. It is option 2 likely. But it works in SCTP transport layer and it is transparent to the application layer. In option 2 and option 3, one new logical node needs to be introduced and only for the control plane. For option 4, the existing CU-DU split architecture is used and the CU can be as concentrator for both control plane and user plane. Considering the local service access is very important function for the NR Femto, the user plane node should be able to collocate with the NR Femto node for the efficiency of data transferring. So in the option 4 the CU may use the split architecture i.e. CU-CP and CU-UP, the CU-CP is used as concentration node for C-plane. It is proposed that the CU-UP can collocate with NR Femto node (i.e. DU) so that UE access the local service via CU-UP and local UPF. 
Proposal 1: Option 4b can be added as: the NR Femto node is a gNB-DU combined with gNB-CU-UP function and the gNB-CU-CP is used as the concentration node for control plane. 
   
In last meeting, we agree to separately discuss the Xn GW. In LTE HeNB deployment, X2-connectivity via the X2 GW is deployed. The X2 GW could be benefit for a number of X2-connectivity setup and signalling transferring. In NR Femto node deployment, the benefit is still valid if the Xn GW is supported. So for option 2 the Xn GW can be supported. For option 3, we don’t need introduce two technical solutions for the NG and Xn interface message routing. The SCTP concentrator for the NG-C may also be used for Xn routing between an NR Femto node and NR Femto node. For option 1 and option 4, the normal Xn can be used without Xn GW.  
Proposal 2: Xn GW can be supported in option 2. 
Proposal 3: An SCTP concentrator for NG-C can be used for Xn routing in option 3. 

2.2 CU-DU split and CP-UP split supporting in option 1~3  
In 5G, we specified the separation gNB. A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs in TS38.401 [3]. The gNB-DU is connected to a gNB-CU and a via F1 interface. The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface. The NR Femto node is home station and it should be simple and small. So the split of the home gNB should not be supported.    
Proposal 4: CU-DU split and CP-UP split are not supported for the NR Femto node in option 1~3.

2.3` DC supporting for NR Femto
In LTE, the Dual Connectivity is supported for HeNBs. The open access and hybrid access HeNB node can act as Secondary Node (SN). The closed access HeNB node cannot be act as SN. In 5G Femto, we will use CAG mechanism for the access control. So then the principle of PNI-NPN is naturally used for the 5G Femto deployment. In TS 38.300[4] section 16.7 Public Network Integrated NPN, the DC for the PNI-NPN specified as below:
Dual Connectivity is supported and may involve both PNI-NPN and PLMN cells, according to the mobility restrictions in the UE context as described in TS 37.340.
Even though the NR Femto node use the PNI-NPN cell access mechanism, but the DC supporting cannot be simply copied from PNI-NPN rules due to the PNI-NPN node is macro node so far. Considering the NR Femto node is femto node, the Femto node cannot act as the Master node.  
Proposal 5: DC supporting principle of PNI-NPN and PLMN can be used as baseline for NR Femto node DC supporting, but NR Femto node cannot act as the Master node.
2.4 The scope of NR Femto Node
In last RAN3 meeting, we agree to name the 5G femto node as NR femto node. The ng-eNB is clearly excluded in the 5G femto node because it provides E-UTRA user plane and control plane protocol terminations towards the UE. But as the definition, the en-gNB node also provide NR user plane and control plane protocol terminations towards the UE, and act as Secondary Node in EN-DC. It should be NR node. We should clearly clarify whether we need support femto en-gNB which connects to LTE EPC via EN-DC.
Proposal 6: Clarify whether NR femto node supports en-gNB which connects to LTE EPC via EN-DC. 

3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: Option 4b can be added as: the NR Femto node is a gNB-DU combined with gNB-CU-UP function and the gNB-CU-CP is used as the concentration node for control plane. 
Proposal 2: Xn GW can be supported in option 2. 
Proposal 3: An SCTP concentrator for NG-C can be used for Xn routing in option 3. 
Proposal 4: CU-DU split and CP-UP split are not supported for the NR Femto node in option 1~3.
Proposal 5: DC supporting principle of PNI-NPN and PLMN can be used as baseline for NR Femto node DC supporting, but NR Femto node cannot act as the Master node.
Proposal 6: Clarify whether NR femto node supports en-gNB which connects to LTE EPC via EN-DC. 
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5		Annex
TP for the TR 38.799 Study on Additional Topological Enhancements for NR
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>Start of TP<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<


5.1	General
The study is based on the following requirements:
· An NR Femto node only supports NR, FFS on the en-gNB supported.
· Initial access control to a CAG supported by a NR Femto node is performed by the AMF, reusing current PNI-NPN functionality.
· Reusing CAG configurations and mobility functionalities specified for PNI-NPN also for NR Femto nodes deployments. FFS on Whether enhancements to legacy CAG functionalities are needed. 
· No impacts on the UE.
· The CU-DU and CU-CP/CU-UP split of the NR Femto node(option1~3) is not considered in this study.


5.2.1.4	Option 4
Option 4a:
In this option, the NR Femto node is a gNB-DU as defined in TS 38.401 [xx]. The gNB-CU is used as the concentration node for connecting the NR Femto nodes to 5GC on both control plane and user plane.
Option 4b:
In this option, the NR Femto node is a gNB-DU as defined in TS 38.401 [xx], which combines the function of gNB-CU-UP. The gNB-CU-CP is used as the concentration node for connecting the NR Femto nodes to 5GC on control plane.


Figure 5.2.1.4-1: Option 4 for NR Femto Architecture



>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>End of TP<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
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