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1. Introduction
A new Rel-19 SI on enhancements for additional topological enhancements for NR [1][2] was approved in RAN#102 meeting. The objectives for the study on additional topological enhancements for NR will be categorized into a set of objectives for Wireless Access Backhaul (WAB) and a set of objectives for 5G Femto. As for 5G Femto study, the following detailed items are included:
· 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 HomgNB functionality.
NOTE 2: No impact on the UE.
NOTE 3: Coordination with other WGs (e.g. SA2) when needed.
In this contribution, we provide our initial considerations on 5G femto.
2. Discussion
5G Femto or Home gNB or HgNB is a simple end user plug and play NR capable base station which is deployed at home or at enterprise premises and offers a cost-effective way to improve 5G indoor coverage, offload macro gNB network traffic, enable better voice quality, and better support for Enterprise mobility. Besides, 5G Femto is considered a powerful key to lead to efficient and effective usage of higher frequency spectrum, by extending coverage using higher frequency bands.
In this contribution, we investigate the following general aspects for 5G femto.
2.1 Overall RAN architecture
Below is the overall architecture with HgNB GW deployed.


Figure 1: Overall Architecture with deployed HgNB GW
Similar as in E-UTRAN architecture, the NR architecture may deploy a HgNB GW to allow the NG interface between the HgNB and the 5GC to support a large number of HgNBs in a scalable manner. 
The NG interface can be used as the interface:
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]- Between the HgNB GW and the Core Network;
- Between the HgNB and the HgNB GW;
- Between the HgNB and the Core Network.
The Xn interface can be used as the interface:
- Between the HgNBs;
- Between the HgNB and the gNB.
As shown in figure 2, the HgNB GW serves as a concentrator for the C-Plane, specifically the NG-C interface. The NG-U interface from the HgNB may be terminated at the HgNB GW, or a direct logical U-Plane connection between HgNB and UPF may be used.


[bookmark: _Ref205804105]Figure 2: NR HgNB Logical Architecture
The HgNB GW appears to the AMF as an gNB. The HgNB GW appears to the HgNB as an AMF. The NG interface between the HgNB and the 5GC is the same, regardless whether the HgNB is connected to the 5GC via a HgNB GW or not.
In split architecture, HgNB GW can be collocated in gNB-CU.
Proposal 1: To agree the Overall Architecture with deployed HgNB GW as shown in figure 1.
Proposal 2: To agree the NR HgNB Logical Architecture as shown in figure 2.
2.2 HgNB access mode
The HgNB can be configured to open, hybrid or closed access mode by operator. For closed mode HgNB, only UEs belong to the closed group that the HgNB is configured could be permitted to handover to the HgNB. If the HgNB is configured as Hybrid mode or Open mode, UEs not belong to closed group that the HgNB is configured might be permitted to handover to the HgNB. 
Proposal 3: To support three HgNB access mode: open mode, hybrid mode and closed mode.
2.3 In-bound mobility to HgNB
The corresponding HO types involving different mode HgNBs as shown in Table 1 need to be supported, provided all access modes (open mode, hybrid mode, closed mode) will be supported.
Table 1: HgNB HO types
	Source
	Target

	gNB or any HgNB
	open access HgNB

	gNB, or any HgNB
	hybrid access HgNB

	hybrid access HgNB or closed access HgNB
	closed access HgNB

	Any HgNB
	gNB



Proposal 4: To support the HO types as shown in table 1 for 5G femto.
As for inbound handover to a target HgNB, the network needs to perform access control based on the access mode, closed group ID and PLMN, etc. Since the HgNB GW, that connects to the 5GC, represents 5GC to the HgNBs connected to it, HgNB GW can perform access control.
For 5G femto access control, the existing CAG concept defined for PNI-NPN can be re-used or a LTE-like CSG concept can be defined.
2.4 local services access
To support local services access function, a HgNB Local GW or a local UPF can be collocated in HgNB, as shown in figure 3.


Figure 3: HgNB operating in local services access mode
In this case, the following issues needs to be addressed:
· Additional functions: besides the same functions as supported by the gNB, there are additional functions need to be supported, for example, LGW IP address transfer to 5GC, packets sending and buffering, user plane path between the LGW and the HgNB, etc. 
· Additional interfaces: the HgNB GW needs to support an interface towards 5GC and an interface towards the IP network.
· Local PDN connection establishment
· Mobility of local PDN connection: whether to support?
Proposal 5: For HgNB local services access, to study the functions, interfaces, local PDN connection establishment and to analysis whether to support mobility.
3. Proposals
In this contribution, we provide our initial considerations on 5G femto, and the following proposals were drawn from the analysis.
Proposal 1: To agree the Overall Architecture with deployed HgNB GW as shown in figure 1.
Proposal 2: To agree the NR HgNB Logical Architecture as shown in figure 2.
Proposal 3: To support three HgNB access mode: open mode, hybrid mode and closed mode.
Proposal 4: To support the HO types as shown in table 1 for 5G femto.
Proposal 5: For HgNB local services access, to study the functions, interfaces, local PDN connection establishment and to analysis whether to support mobility.
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