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1. Introduction
At the last RAN3#123bis meeting, four candidate NR Femto Architectures were agreed in [1][2][3][4]. In [2] defined Option 2 Architecture with NR Femto GW between NR Femto Node and AMF, with the following scope: 

	5.2.1.2	Option 2
Figure 5.2.1.2-1 shows a logical architecture for the NR Femto that has a set of NG interfaces to connect the NR Femto node to the 5GC.


Figure 5.2.1.2-1: Option 2 for NR Femto Architecture
NOTE:	The SeGW and the NR Femto Management System are out of RAN3 scope. 
The NG-RAN architecture may deploy an NR Femto Gateway (NR Femto GW) to allow the NG interface between the NR Femto node and the 5GC to support a large number of NR Femto nodes in a scalable manner. The NR Femto GW serves as a concentrator for the C-Plane, specifically the NG-C interface.
The NG interface is defined as the interface:
-	Between the NR Femto GW and the 5GC;
-	Between the NR Femto node and the NR Femto GW;
-	Between the NR Femto node and the 5GC;
The NR Femto GW appears to the AMF as a gNB. The NR Femto GW appears to the NR Femto node as an AMF. The NG interface between the NR Femto node and the 5GC is the same regardless of whether the NR Femto node is connected to the 5GC via an NR Femto GW or not. 



It is common understanding that deployment of NR Femto Node will have a considerable scalability impact on 5GCs.  For this reason it has been proposed that a NR Femto GW is deployed.  
This paper intends to discuss architectural properties with NR Femto GW as defined in Option 2 Architecture, and the related NG connection and interface between NR Femto node and NR Femto GW and between NR Femto GW and 5GC.

2. Discussion
2.1 Architectural Properties with NR Femto GW for Option 2 Architecture
As justification of the SID (see [5]), one of the motivations is to enable simple end user plug and play. To achieve this target, it is necessary that the NR Femto node should be simple and small. 
Meanwhile we have agreed in the last meeting that an NR Femto Gateway (NR Femto GW) allows the NG interface between the NR Femto node and the 5GC to support a large number of NR Femto nodes in a scalable manner and the NR Femto GW appears to the NR Femto node as an AMF . 
From this perspective, it will introduce a tremendous number of NG connections to the NR Femto GW from NR Femto nodes and the support of NG-Flex for NR Femto node will cause even more NG connections.
Therefore, considering reasonable simplifications for the NR Femto node in a network-operation and configuration view, and targeting at a low-complexity implementation of NR Femto GW, the following proposal is envisaged:

Proposal 1: The NR Femto node shall only connect to a single NR Femto GW at one time, namely no NG Flex function shall be used at the NR Femto node.
Proposal 2: The NR Femto node is not necessary to contain a NAS node selection function (NNSF).

In order to enable NG-Flex connectivity for the NR Femto node logically without deploying and configuring this functionality, the NR Femto GW needs to support this function to provide NG-Flex connectivity. Therefore, the NAS node selection function should be located in the NR Femto GW which is responsible for selecting an proper AMF for the UE instead of NR Femto node.
Proposal 3: The NR Femto GW supports NG-Flex configuration and can simultaneously connect to multiple AMFs.
Proposal 4: The NR Femto GW shall host the NNSF function.
2.2 NAS Node Selection Function with NR Femto GW
When a UE register itself to the network, the NG-Node shall use the NAS Node Selection Function (if supported) to select a proper AMF for the UE as specified in the 3GPP TS 38.410 [6],
A NAS node selection function is located in the NG-RAN node to determine the AMF association of the UE, based on the UE's temporary identifier, which was assigned to the UE by the AMF. When the UE's temporary identifier has not been yet assigned or is no longer valid the NG-RAN node may instead take into account other information (e.g. slicing information, onboarding indication) to determine the AMF. 
If UE intends to select the registered AMF through GUAMI, it will provide the GUAMI as registeredAMF IE in the RRC connection setup procedure. And the NG-RAN will find the proper AMF for the current UE. The RRC protocol (3GPP TS 38.331[7]) defined this issue as following:
The UE shall perform the following actions upon reception of the RRCSetup:
......(Skip Unconcerned Part)
1>	set the content of RRCSetupComplete message as follows:
2>	if upper layers provide a 5G-S-TMSI:
3>	if the RRCSetup is received in response to an RRCSetupRequest:
4>	set the ng-5G-S-TMSI-Value to ng-5G-S-TMSI-Part2;
3>	else:
4>	set the ng-5G-S-TMSI-Value to ng-5G-S-TMSI;
2>	if upper layers selected an SNPN or a PLMN and in case of PLMN UE is either allowed or instructed to access the PLMN via a cell for which at least one CAG ID is broadcast:
3>	set the selectedPLMN-Identity from the npn-IdentityInfoList;
2>	else:
3>	set the selectedPLMN-Identity to the PLMN selected by upper layers from the plmn-IdentityInfoList;
2>	if upper layers provide the 'Registered AMF':
3>	include and set the registeredAMF as follows:
4>	if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper layers:
5>	include the plmnIdentity in the registeredAMF and set it to the value of the PLMN identity in the 'Registered AMF' received from upper layers;
4>	set the amf-Identifier to the value received from upper layers;
3>	include and set the guami-Type to the value provided by the upper layers;
2>	if upper layers provide one or more S-NSSAI (see TS 23.003 [21]):
3>	include the s-NSSAI-List and set the content to the values provided by the upper layers;
2>	if upper layers provide onboarding request indication:
3>	include the onboardingRequest;
2>	set the dedicatedNAS-Message to include the information received from upper layers;

According to the above description, we can deduce that 5G-S-TMSI, GUAMI of registeredAMF, slicing information s-NSSAI-List etc. can utilized as the assistance information for NNSF to select an AMF which are signalled in the RRCSetupComplete message from UE.
As analysis above, for the Option2 Architecture with NR Femto GW, the selection of an AMF i.e. NNSF at UE registration is hosted by the NR Femto GW instead of the NR Femto node. In order to enable NR Femto GW proper AMF selection, the assistance information (e.g. 5G-S-TMSI, GUAMI of registeredAMF, and slicing information s-NSSAI-List) for NNSF if present should be transferred over NG interface from NR Femto node to NR Femto GW. 
Proposal 5: The assistance information for NNSF if present should be transferred over NG interface from NR Femto node to NR Femto GW. 
.
3. Proposals
In this contribution, we provide our considerations on NG connection and interface with NR Femto GW for Option 2 Architecture, and the following proposals were drawn from the analysis.
Proposal 1: The NR Femto node shall only connect to a single NR Femto GW at one time, namely no NG Flex function shall be used at the NR Femto node.
Proposal 2: The NR Femto node is not necessary to contain a NAS node selection function (NNSF).
Proposal 3: The NR Femto GW supports NG-Flex configuration and can simultaneously connect to multiple AMFs.
[bookmark: _GoBack]Proposal 4: The NR Femto GW shall host NNSF function.
Proposal 5: The assistance information for NNSF if present should be transferred over NG interface from NR Femto node to NR Femto GW. 
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