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Introduction
During RAN#103 meeting, the updated SID for additional topological enhancements has been agreed in [1]. The objectives for 5G femto are copied in the below. In this contribution, we discuss the RAN architecture and required functional for 5G femto and provide our initial considerations. 
	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.


Discussion
Based on the SID for 5G femto, the study involves a gap analysis of existing 5G functionality with HomeNB functionality. Here we first go through the support of HeNB in LTE. According to 36.300, 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 large number of HeNBs in a scalable manner. And the HeNB GW process and relays UE-associated S1AP message between the MME serving the UE and the HeNB serving the UE. And the HeNB GW terminating non-UE associated S1 procedures towards the HeNB and towards the MME. In addition, The E-UTRAN architecture may deploy a X2 GW to support X2 connection for the HeNB with other HeNB/eNB. The X2 GW maintains the mapping between the TNL address(es) of a (H)eNB to its corresponding Global (H)eNB ID, and performs routing for the X2AP message based on the routing information included in the X2AP message instead of the proxy function. 

For 5G femto, it needs to be discussed whether gateway for femto node is needed for NG and/or Xn interface. As we can see, the deployment scenario for 5G femto is the same as LTE HeNB. As stated in the justification of 5G femto, 5G Femto is analogous to the LTE concept of HeNB, deployed at e.g. home or at enterprise premises. And support for large numbers of 5G Femto should be possible in a scalable manner. So we think it’s reasonable and beneficial to introduce a GW for 5G femto, i.e. to support large numbers of femto in a scalable manner. Another issue is whether the GW for femto applies to only NG/Xn interface or both of them. The two alternatives for the GW deployment for femto is illustrated in the below. 

Alt 1: separate NG GW and Xn GW 

In alt 1 as shown in figure 1a, two GWs are introduced for femto, i.e. Xn GW and NG GW. The NG GW is used to concentrate the NG interface for the femto node. 
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Figure 1a. Architecture of 5G femto with separate GWs
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Figure 1b. Architecture of 5G femto with one GW


Alt 2: the same GW for both NG and Xn 

In alt 2, only one GW is introduced for both NG and Xn interface for femto node as shown in figure 1b, which is similar as the DeNB in LTE relay.  In alt 2, the architecture is much more simpler comparing with alt 1 with separate GWs for NG and Xn. 

Proposal 1: RAN3 to discuss whether gateway is needed for NG/Xn interface for 5G femto node. 

Proposal 2: If gateway is needed for femto, RAN3 to discuss whether separate GWs or a single GW is introduced for NG/Xn interface for femto. 
For the function of GW for femto, it may have proxy function which is similar as HeNB GW, or it may perform routing for Xn/NGAP messages which is similar as X2 GW. The two options are analyzed in the below: 
Option 1: The GW has proxy/relay function

In this option, the femto node only needs to maintain one NG/Xn interface with the GW. And the GW acts as an AMF/gNB to the femto, while acts as an gNB to the AMF/gNB. Similar as HeNB GW, the GW relays UE-associated NG/XnAP message between the AMF/gNB and the femto serving the UE. And the GW terminating non-UE associated NG/Xn procedures towards the femto and towards the AMF/gNB. The protocol of GW acting as NG/Xn-C proxy is shown in the below. 
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Figure 2a. GW acts as NG-C proxy
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Figure 2b. GW acts as Xn-C proxy


Option 2: The GW performs routing for NG/XnAP message.  

In this option, the GW has routing function which is similar as X2 GW for HeNB. The femto node can maintain multiple NG/Xn interfaces with multiple AMFs/gNB, and the NG/XnAP association spans over two SCTP associations through the GW. In this way, the GW acts as a concentrator for SCTP association. The protocol of GW performing NG/Xn routing is shown in the below. In option2, the GW is much more simpler than in option 1. However, option 1 is a more scalable way to support a large number of femto nodes. 
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Figure 3a. Xn routing via XnAP
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Figure 3b. NG routing via NGAP


Proposal 3: If gateway is needed for femto, RAN3 to discuss whether the GW has proxy function or performs routing for Xn/NGAP messages.
Conclusion
In this contribution, we discussed the RAN architecture and required functional for 5G femto and provided our initial considerations. And we have the following proposals:

Proposal 1: RAN3 to discuss whether gateway is needed for NG/Xn interface for 5G femto node. 

Proposal 2: If gateway is needed for femto, RAN3 to discuss whether separate GWs or a single GW is introduced for NG/Xn interface for femto. 
Proposal 3: If gateway is needed for femto, RAN3 to discuss whether the GW has proxy function or performs routing for Xn/NGAP messages.
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