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1. Introduction
In last RAN3 meeting, four architecture options, as listed below, were proposed for NR femto [1].
1) HgNB directly connected to the 5GC; 
2) The HgNB GW (concentration for the CP application layer);  
3) The SCTP concentrator (concentration for the transport layer); 
4) The CU-DU split (femto as gNB-DU, GW as gNB-CU). 
In this contribution, we provide our consideration and preference on the architecture and also analyse other open issues that need to be addressed in this SI.
2. Discussion

2.1 Naming
RAN3 agreed in last meeting to use the term “NR Femto node” for the 5G femto node. There is another term, i.e. “Home gNB” or “HgNB”, was also discussed but cannot be agreed, because some company commented that this term may cause confusion in architecture option 4 “The CU-DU split”. But in architecture option 4, a HgNB can be a gNB-DU and a HgNB GW can be a gNB-CU, we do not see any misunderstanding to use the short term in this option.
The term “Home gNB” and “HgNB” also aligns with our agreement that An NR Femto node only supports NR.
Besides, the term “Home gNB” and “HgNB” has already been agreed to use in SA study. In order to ease the future discussion, composition and inter-WG coordination, we suggest to short the name of “NR Femto node” to “Home gNB” or “HgNB”.
Proposal 1: To short the name of “NR Femto node” to “Home gNB” or “HgNB”.
2.2 Overall RAN architecture
Same as HeNB in LTE, NR femto 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, in 5G, femto is also considered a powerful key to lead to efficient and effective usage of higher frequency spectrum, by extending coverage using higher frequency bands. 
Considering the number of NR femto nodes in higher frequency bands can be quite large, it is beneficial to have a HgNB GW between the RAN and 5GC to support a large number of HgNBs in a scalable manner and to avoid the CP signalling storm to 5GC. Besides, although Security aspects are under SA3´s responsibility, but, in our opinion, SeGW is a must to separate the operators’ network and Internet. If HgNB GW is deployed, the SeGW can be integrated into HgNB GW. Since the functionality of a HeNB GW had been thoroughly discussed and already been specified in LTE, which we can use as a starting point for NR femto design, the standard efforts can be largely saved.
Therefore, we slightly prefer architecture option 2 The HgNB GW. But this architecture option selection is also related to the operators’ deployment requirement.
Proposal 2: To adopt architecture option 2 for NR femto if it can meet the operators’ deployment requirement.
If architecture option 2 is agreed, below is the overall RAN architecture with HgNB GW deployed.


Figure 1: Overall Architecture with deployed HgNB GW
After introducing HgNB and HgNB GW, 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.
And the HgNB logical architecture is 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.
Proposal 3: To agree the Overall Architecture with deployed HgNB GW as shown in figure 1.
Proposal 4: To agree the NR HgNB Logical Architecture as shown in figure 2.
2.3 HgNB access mode
Same as in HeNB, we think it is still favourable that 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, HgNB provides services to its associated both closed group members and non closed group members. But this issue is also subject to the operators’ deployment requirement.
Proposal 3: To support three HgNB access mode: open mode, hybrid mode and closed mode. But this depends on operators’ deployment requirements.
2.4 In-bound mobility to HgNB
Providing all the above mentioned three access modes (open mode, hybrid mode, closed mode) can be supported, the corresponding HO types involving different mode HgNBs as shown in Table 1 need to 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 NR 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.
2.5 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, there are several issues need to be considered:
· 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 local services access support for NR femto, the following issues need to be studied:
· Functions
· Interfaces
· Local PDN connection establishment,
· Mobility of local PDN connection.
3. Proposals
In this contribution, we provide considerations the open issues for NR femto and the following proposals were drawn from the analysis.
Proposal 1: To short the name of “NR Femto node” to “Home gNB” or “HgNB”.
Proposal 2: To adopt architecture option 2 for NR femto if it can meet the operators’ deployment requirement.
Proposal 3: To support three HgNB access mode: open mode, hybrid mode and closed mode. But this depends on operators’ deployment requirements.
Proposal 4: To support the HO types as shown in table 1 for NR femto.
Proposal 5: For local services access support for NR femto, the following issues need to be studied:
· Functions
· Interfaces
· Local PDN connection establishment,
· Mobility of local PDN connection.
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