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1		Introduction
In the SID[1] for the study on additional topological enhancements, the objectives for 5G Femto are included as below:
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 contribution will focus on the study of overall RAN architecture impacts for supporting 5G Femto deployments. The required functional and procedural impacts will be discussed in the future meeting after the architecture is locked
[bookmark: _Toc449541143]2		Discussion
2.1 The name for the 5G Femto Node
In 5G specification, we introduce three new RAN nodes so far. The name is gNB, ng-eNB and en-gNB. The definition is as below in [2] [3]:
gNB: node providing NR user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.
ng-eNB: node providing E-UTRA user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.
en-gNB: node providing NR user plane and control plane protocol terminations towards the UE, and acting as Secondary Node in EN-DC.
In 3G and LTE specification, the HNB (Home NodeB) and HeNB (Home eNodeB) are used for the home node naming. Follow the same rule, the 5G Femto node may be named as Home gNB and the abbreviation is HgNB.
Proposal 1: 5G Femto node may be named as Home gNB and the abbreviation is HgNB 
Corresponding the ng-eNB, if we support the HeNB connect to the 5GC. We may simply name it as ng-HeNB. But we need discuss whether support the scenarios.
Proposal 2: RAN3 discuss whether support HeNB connecting to the 5GC 
For en-gNB, the gNB node connects to the LTE EPC via EN-DC. The C-plane connectivity is via X2-C through MN S1-MME. The U-plane connectivity is via X2-U through MN S1-U or directly via S1-U to S-GW. From the naming aspect, we also can simply name this type node as en-HgNB. But from technical perspective, we should discuss whether we need support home gNB connect to LTE EPC via EN-DC
Proposal 3: RAN3 discuss whether support home gNB connecting to LTE EPC via EN-DC 

2.2 Architecture of the 5G Femto 
In LTE, the HeNB is specified as in TS36.300 [4]. The below figure is captured in the spec for the overall E-UTRAN architecture with deployed HeNB GW and X2 GW. 


Figure 2.2-1: Overall E-UTRAN Architecture with deployed HeNB GW and X2 GW
In the figure above, the E-UTRAN architecture may deploy a Home eNB Gateway (HeNB GW) to allow the S1 interface between the HeNB and the EPC to support a number of HeNBs in a scalable manner. The HeNB GW serves as a concentrator for the C-Plane, specifically the S1-MME interface. The S1-U interface from the HeNB may be terminated at the HeNB GW, or a direct logical U-Plane connection between HeNB and S-GW may be used.
As the justification of the SID, the Femto may be deployed at home or at enterprise premises. For at enterprise scenario, there may be a number of Femto nodes deployed in one enterprise. Even for at home scenarios, the Femto node may be grouped in one building or one residential quarter. So the HgNB GW may be supported when a number of HgNBs deployed.
Proposal 4: HgNB GW may be optionally supported when a number of HgNBs deployed 
In the figure 2.2-1, X2-connectivity via the X2 GW is deployed. For at enterprise scenarios, the X2 GW could be benefit for a number of X2-connectivity setup and signalling transferring. In 5G HgNB deployment, the benefit is still valid if the Xn GW is supported.   
Proposal 5: Xn GW may be optionally supported when a number of HgNBs deployed 
If the HgNB GW and Xn GW are not supported, the architecture of the 5G Femto node deployment is not different from the specified in TS 38.300 [2] section 4.1 Overall Architecture. So there is no impact on the architecture if no HgNB GW and Xn GW deployed.   
Proposal 6: 5G Femto node deployed without HgNB GW and Xn GW can reuse the specified overall architecture of 5G in TS 38.300. 

2.3 CU-DU split and CP-UP split supporting 
In 5G, we specified the separation gNB. A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs as the below figure in TS38.401 [5]. 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.


Figure 2.3-1: Overall architecture for separation of gNB-CU-CP, gNB-CU-UP and gNB-DU
The Femto node is home station and it should be simple and small. So the split of the home gNB should not be supported.    
Proposal 7: CU-DU split and CP-UP split are not supported for the 5G Femto node

2.4 DC supporting for 5G Femto
In TS36.300, the Support of HeNBs for Dual Connectivity is specified as below table:
Table 2.4-1: Support of HeNBs for Dual Connectivity
	MeNB
	SeNB

	eNB
	open access HeNB

	eNB
	hybrid access HeNB



The DC supporting is CSG related. The open access and hybrid access HeNB node can act as SN. The closed access node cannot be act as SN. In 5G Femto, we may use CAG for the access control. So then the principle of PNI-NPN is naturally used for the 5G Femto deployment. In TS 38.300[2] 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 [21].
Proposal 8: Reuse the DC supporting principle of PNI-NP and PLMN for 5G Femto DC supporting

3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: 5G Femto node may be named as Home gNB and the abbreviation is HgNB 
Proposal 2: RAN3 discuss whether support HeNB connecting to the 5GC 
Proposal 3: RAN3 discuss whether support home gNB connecting to LTE EPC via EN-DC 
Proposal 4: HgNB GW may be optionally supported when a number of HgNBs deployed 
Proposal 5: Xn GW may be optionally supported when a number of HgNBs deployed 
Proposal 6: 5G Femto node deployed without HgNB GW and Xn GW can reuse the specified overall architecture of 5G in TS 38.300. 
Proposal 7: CU-DU split and CP-UP split are not supported for the 5G Femto node
Proposal 8: Reuse the DC supporting principle of PNI-NP and PLMN for 5G Femto DC supporting
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5		Annex
TP for the TR 38.799 Study on Additional Topological Enhancements for NR
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>Start of TP<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

[bookmark: _Toc2086437]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc2086438]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

[bookmark: _Toc2086439]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc2086440]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ABBREVIATION>	<Expansion>
HgNB 	Home gNB

6	5G Femto
6.1	Architecture
6.1.x1 Deployment scenarios

The following example scenario should be considered for support by the 5G Femto architecture. In this scenario, the UE may access the local service via local access, visit the internet via local access or via operator deployed Core Network.
Figure 6.1.x1-1 HgNB Deployment scenario

6.1.x2 Architecture without HgNB GW and Xn GW 
The Overall architecture specified in TS 38.300 [xx] section 4.1 can be reused for the 5G HgNB Architecture without HgNB GW and Xn GW

6.1.x3 Architecture with HgNB GW and Xn GW 
Figure 6.1.x3-1 shows a logical architecture for the HgNB with deployed HgNB GW and Xn GW.
The functionality of HgNB GW and Xn GW may refer to eth LTE HeNB GW and X2 GW specified in TS36.300 [yy]. 
The UPF is collocated with HgNB for the local service access, FFS on how to handle on the UPF security.

Figure 6.1.x3-1 HgNB Architecture with deployed HgNB GW and Xn GW
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>End of TP<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
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