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1. Introduction
In RAN#101 meeting, the potential justification and working scope of additional topological enhancements were discussed extensively and the moderator’s summary on this topic were captured in [1]. According to the summary, the potential objectives of WAB and 5G Femto are listed as follows:
	WAB and mobile IAB: 
· Study enhancements for the support of WAB including (RAN3-led, RAN2):
· Study impact of gNB mobility within a stationary RAN and in proximity to other mobile gNBs: 
· Identify the issues of dynamic inter-gNB neighbor relations resulting from gNB mobility, e.g., ANR, inter-gNB HO/DC and SON. 
· Identify RAN-related issues when collocating a UPF with the gNB for MEC, local services and/or local inter-UE communications.
· Identify necessary inter-gNB- and gNB-to-CN signaling to address these issues.
· Study the signaling enhancements for the authorization of WAB nodes.
· Study signaling enhancements to extend the IAB resource multiplexing framework to WAB, as necessary.
· Study enhancements to QoS support on WAB backhaul, as necessary.
· Study enhancements for the support of single-donor IAB topology, including (RAN2-led, RAN3):
· Study enhancements to the robustness of multi-hop routing within the IAB topology in presence of local IAB-node mobility.
Note: Access link for WAB backhaul can be TN or NTN.
5G Femto:
· Study the overall RAN architecture and required functional and procedural impacts for supporting 5G Femto deployments. 
· Study how to define the 5G access control mechanism by (re-)using the existing CAG functionality and identify needed enhancements (if any).
· Study how to enable access to local services from the 5G Femto via collocated local UPF.
Note: The study involves a gap analysis of existing 5G functionality with HomeNB functionality.


As highlighted in the moderator’s summary, these list of objectives are used for further discussion, refinement, and down-scoping in December in order to fit within the proposed TU budget endorsed. In this contribution, we will further discuss the working scope of R19 topological enhancement considering the progress so far and the time line for this study. 
2. Discussion
2.1 WAB and mobile IAB
· WAB
As we know, several VMR requirements have been addressed in R18 mobile IAB WI. To be specific, R16/17 IAB architecture is leveraged in R18 mobile IAB where the mobile IAB node with only IAB-MT and IAB-DU functionality is mounted on the vehicle. Suppose the mobile IAB-DU migrates from one donor CU to another donor CU along the movement, all the UEs onboard have to migrate together with the mobile IAB-DU. The separate MT migration and DU migration together with the UE migration make the design very complicated and not easy for implementation. 
In order to support a simplified VMR solution and reduce the signalling overhead of group handover, WAB which  has full gNB and UE functionality on the vehicle and works as relay node is proposed to be studied in R19. The potential objectives of WAB based on the moderator summary are listed as follows:
	· Study enhancements for the support of WAB including (RAN3-led, RAN2):
· Study impact of gNB mobility within a stationary RAN and in proximity to other mobile gNBs: 
· Identify the issues of dynamic inter-gNB neighbor relations resulting from gNB mobility, e.g., ANR, inter-gNB HO/DC and SON. 
· Identify RAN-related issues when collocating a UPF with the gNB for MEC, local services and/or local inter-UE communications.
· Identify necessary inter-gNB- and gNB-to-CN signaling to address these issues.
· Study the signaling enhancements for the authorization of WAB nodes.
· Study signaling enhancements to extend the IAB resource multiplexing framework to WAB, as necessary.
· Study enhancements to QoS support on WAB backhaul, as necessary.


Generally speaking, we are supportive with the WAB study. However, the detailed working scope may be further discussed. To be specific, in addition to the study of gNB mobility and authorization of WAB node, the network architecture and protocol stack design with full gNB and UE functionality at the WAB node should be firstly investigated. As we know, the architecture for gNB based IAB node has been discussed in R16 IAB study phase and the architecture group 2 captured in TR 38.874 can be used as baseline. However, R16 IAB considers multi-hop but no mobility feature and there are three sub-candidates on the table for the architecture group 2. Based on this observation, it is necessary to take into account the new features of WAB and reconsider the network architecture and protocol stack for WAB.  
Observation 1: For the WAB, the network architecture and protocol stack design considering the WAB node with full gNB and UE functionality need to be studied. 
Moreover, for the dynamic inter-gNB neighbor relations, it is not clear whether the surrounding stationary cells need to dynamically update its neighbour cell relation table (NCRT) to capture these occasionally appeared WAB cell. As we know, the working frequency and PCI of mobile WAB cell may change along the movement to avoid PCI or resource collision with surrounding cells.  Considering that the WAB cell may leave soon, it seems not necessary for the stationary surrounding cells to add the mobile cells to the neighboring gNB's NCRT and even setup Xn interface. This can be further discussed in the study. 
With regard to the local service support of WAB node, we think it is beneficial to study it. With the local service, the traffic load requirement on backhaul and the end-to-end latency may be greatly reduced. However, for the SI phase objective, we only need to mention the study of local service support for WAB node. The potential solutions, such as collocating a UPF with the gNB for MEC and local inter-UE communications can be discussed during the study phase.
Observation 2: For the WAB, the dynamic inter-gNB neighbor relations and local service support need to be studied. The detailed solutions can be left to study phase. 
For the authorization of WAB, it can be studied in R19. However, the detailed signalling enhancement belongs to the normative phase, which can be left to WI phase. With regard to the potential enhancement of IAB resource multiplexing and QoS support, we think the R16/17/18 legacy mechanism of IAB can be reused as baseline. The enhancement is only considered if necessary.   
Observation 3: For the WAB, the authorization of WAB can be studied in R19 SI. The detailed signalling enhancement can be left to WI phase. 
Observation 4: For the WAB, R16/17/18 IAB legacy mechanism should be reused as baseline for the IAB resource multiplexing and QoS support.
One controversial point is whether the NTN should also be supported for WAB. According to TR 22.839, the non-terrestrial platform may provide wireless access to the relay node on vehicle as shown below:
[image: ]
Figure 1 Vehicle Relays supported by a non-stationary satellite platform (TR 22.839)
With the support of non-stationary satellite, vehicular relays that are out of coverage of terrestrial networks, e.g. in remote areas can be supported. And even where terrestrial coverage exists, the vehicular relay may use satellite coverage. As we can see, the potential impact of the NTN based backhaul link is that the latency for signalling across the network (between the relay nodes and the node providing access to the relay) will be much higher than in terrestrial networks. The latency of the link between the MT part of the relay node and the its serving node is analogous to link between UE and RAN node which has already been investigated in NTN WI. 
On the other hand, it is not clear whether the transparent or regenerative NG-RAN architectures should be considered. In our view, the NTN support for WAB shall only consider the transparent mode since the use case of NTN support for WAB in regenerative mode is not clear.  
Observation 5: Transparent NTN access for WAB node can be considered in R19 without additional optimization. 
Based on the above analysis, the following objective for WAB is proposed:
Proposal 1: It is suggested to consider the following objective for WAB: 
	· Study the support of WAB including (RAN3-led, RAN2):
· Study the network architecture and protocol stack design considering the WAB node with full gNB and UE functionality.
· Study the impact of WAB node mobility, including dynamic inter-gNB neighbor relations and local service.
· Study the authorization of WAB nodes.
· Study the resource multiplexing framework for WAB with legacy IAB mechanism as baseline.
· Study potential QoS enhancement on WAB backhaul if necessary.
Note: Transparent NTN access for WAB backhaul can be considered without additional optimization.



· IAB enhancement
For the potential IAB enhancement, the robustness of multi-hop routing within the IAB topology was mentioned as below. 
	· Study enhancements for the support of single-donor IAB topology, including (RAN2-led, RAN3):
· Study enhancements to the robustness of multi-hop routing within the IAB topology in presence of local IAB-node mobility.


Actually, this objective targets for public safety and disaster recovery scenario and it aims to support the multi-hop IAB node connecting to one IAB donor. As far as we know, the two multi-hop routing issues and potential solutions mentioned in RP-232125, such as dynamic switch of parent/child node and QoS based re-routing, have been raised and discussed in R16/17. According to the discussion in R16/17, the dynamic switch of parent/child node for re-routing may introduce packet delivery loop and make the re-routing more complicated. Therefore, no consensus was reached to support this at that time. Considering that no R16/17/18 IAB deployment was heard so far,we see no strong motivation to support the further optimization of the IAB's multi-hop re-routing mechanism in R19. 
Proposal 2: The enhancement of multi-hop routing within the IAB topology is not considered in R19. 
2.2 5G Femto
The study of 5G Femto is beneficial for providing NR access for UEs indoor, which requires high bandwidth and throughput. Based on discussion during RAN#101 meeting, the potential working scope of 5G Femto is listed as below.  
	· Study the overall RAN architecture and required functional and procedural impacts for supporting 5G Femto deployments. 
· Study how to define the 5G access control mechanism by (re-)using the existing CAG functionality and identify needed enhancements (if any).
· Study how to enable access to local services from the 5G Femto via collocated local UPF.
Note: The study involves a gap analysis of existing 5G functionality with HomeNB functionality.


We think the overall RAN architecture and access control mechanism needs to be studied for 5G femto as captured in the first and second bullet. However, there is no strong motivation to study the local service for 5G femto in the third bullet. As we know, the local service provides data service locally which means the data packet does not need to pass through the core network so that the backhaul link resources could be saved. However, the femto base station has wireline connection to the core network, which is different from the WAB node. In our understanding, the resource utilization in wireline is not a problem. So the local service can be removed in current stage and can be studied later, e.g. reuse the mechanism specified in WAB. On the other hand, the study of local service needs to be led by SA2 since it is mainly in SA2 scope. However, according to the new SID on 5G NR Femto in SA2 [2], local service is not listed in the objectives of SA2 R19 Femto SID. As analyzed above, we suggest to remove the third bullet (i.e. study of local service) for the study of 5G femto. 
[bookmark: _GoBack]Proposal 3: For 5G Femto, it is suggested to remove the study of local service from the objectives and only study the overall RAN architecture and access control. 
3. Conclusions 
In this contribution, we discussed the potential working scope of R19 topological enhancement considering the progress so far and the time line for this WI. And we have the following observations and proposals:
Proposal 1: It is suggested to consider the following objective for WAB: 
	· Study the support of WAB including (RAN3-led, RAN2):
· Study the network architecture and protocol stack design considering the WAB node with full gNB and UE functionality.
· Study the impact of WAB node mobility, including dynamic inter-gNB neighbor relations and local service.
· Study the authorization of WAB nodes.
· Study the resource multiplexing framework for WAB with legacy IAB mechanism as baseline.
· Study potential QoS enhancement on WAB backhaul if necessary.
Note: Transparent NTN access for WAB backhaul can be considered without additional optimization.


Proposal 2: The enhancement of multi-hop routing within the IAB topology is not considered in R19. 
Proposal 3: For 5G Femto, it is suggested to remove the study of local service from the objectives and only study the overall RAN architecture and access control. 
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