[bookmark: _Hlk19781073][bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #123-bis	R3-241716
[bookmark: _Hlk19781143]Changsha, China, 15-19 April, 2024


Agenda Item:	12.2
Source:	Huawei
Title:	Consideration on the QoS support and mobility for WAB
Document for:	Discussion
1	Introduction
The SID [1] provides the following objectives for WAB:
The objectives of the Wireless Access Backhaul (WAB) study are as follows:

-	Study the support of WAB including [RAN3, RAN2]:
-	Study the architecture and protocol stack of supporting a gNB with MT function providing PDU session backhaul.
-	Study impact of WAB mobility within an existing RAN (e.g., inter-gNB neighbour relations).
-	Identify necessary inter-gNB- and gNB-to-CN signalling to address the support of WAB.
-	Study signalling enhancements on resource multiplexing for WAB.
NOTE 1: No impact on the UE.
[bookmark: _Hlk153245550]NOTE 2: Coordination with other WGs (e.g. SA2) when needed.
This contribution mainly considers on the QoS support and mobility for the WAB-node.
2	Discussion
2.1	QoS support for the WAB-node
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Fig.1 QoS support for WAB-node
As introduced in the paper [2] to discuss the architecture design for WAB, for a WAB-node, the WAB-MT may establish one or more PDU sessions to provide the backhaul transmission for UE traffic. In this case, if the QoS support is considered, the WAB-donor which provides the wireless backhaul link to the WAB-node needs to select a suitable DL DRB for the DL UE traffic. For the DL, considering the UE’s traffic is encapsulated in the WAB-MT’s PDU session, and the WAB-donor can select the proper backhaul DRB based on the QoS parameter of the corresponding QoS flow of the WAB-MT, no new solution is needed since exsiting mechanism can support the DL requirement perfectly. 
No need any enhancement for DL QoS mapping in the wireless backhaul for the WAB-donor.   
Moreover, another issue to be studied is how can the WAB-MT select an appropriate DRB in its wireless backhaul link for the uplink UE traffic. The candidate solutions for the WAB-MT to map the uplink UE traffic to the established DRB are listed as follows:
· [bookmark: _Hlk162339014]Sol#1: Based on the QoS parameters mapping
Accoring to TS 23.502 [3], the AMF can send the PDU SESSION RESOURCE SETUP REQUEST message to the NG-RAN node when the PDU session requested by the UE is established successfully. The PDU SESSION RESOURCE SETUP REQUEST message includes the QoS parameters (e.g. 5QI) and a NAS-PDU containing the N1 SM message, i.e. PDU Session Establishment Accept massage. This N1 SM message sent to the UE transparently may comprise the QoS parameters as well. It is obvious that the UE and the NG-RAN node can both obtain the QoS parameters.
From above, the WAB-gNB acting as a NG-RAN node can know the QoS parameters for each QoS flow of the access link while the WAB-MT acting as a UE can know the QoS parameters for the QoS flow at the backhaul link. As a result, the WAB-node can map the uplink UE traffic to the WAB-MT’s QoS flow satisfying the service quality based on these two QoS parameters, and then the WAB-MT can map its QoS flow to the UL DRB at the backhaul link using existing functionality provided by the SDAP layer.
· Sol#2: Based on 5QI to DSCP mapping
Similar to the LTE relay, the WAB-gNB can be configured with the 5QI to DSCP mapping table. For the uplink UE traffic, the WAB-gNB can mark a related DSCP for the IP header of the NG-U protocol based on this mapping table. Then the WAB-MT can use its UL TFT configured by the WAB-donor to filter the marked DSCP and map the IP packets to the UL QoS flow associated with the PDU session backhaul, and then the WAB-MT can map its QoS flow to the UL DRB at the backhaul link using existing functionality provided by the SDAP layer. 
· Sol#3: Based on the network slice mapping 
In the 5GC system, a DRB shall associate with a network slice. Thus, the WAB-node can map UE’s DRB to the WAB-MT’s DRB considering the associated slice of the two DRBs. For example, if the WAB-node receives UE’s UL traffic from UE’s DRB1, and this DRB1 is associated with slice#1 in the access link, the WAB-node can map the UE’s DRB1 to the WAB-MT’s DRB 2 which is associated with slice#2 between the WAB-MT and the WAB-donor, as long as the slice#2 can meet the service requirement of slice#1.
Hence, it is proposed that, 
RAN3 to discuss the candidate solutions on UL QoS mapping for the WAB-node:
- Sol#1: Based on the QoS parameters mapping
- Sol#2: Based on 5QI to DSCP mapping
- Sol#3: Based on the network slice mapping
[bookmark: _Hlk163032762]2.2	WAB-node Mobility
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Fig.2 WAB-node mobility
[bookmark: _Hlk162981199]Fig.2 demonstrates the movement of the WAB-node. Since the WAB-gNB provides the access link to the UE on the vehicle, this UE can always connect to the same WAB-gNB cell unless the PCI update is performed for the serving WAB-gNB cell. For the latter case, the WAB-gNB needs to hand over this UE to the new WAB-gNB cell due to the PCI update of the old WAB-gNB cell.
Observation 1: The UE on the vehicle can always connect to the same WAB-gNB cell unless the PCI update is performed for the serving WAB-gNB cell during the WAB-node mobility.
We can see that the WAB-MT’ 5GC may be changed during the handover procedure for the WAB-MT, like from the WAB-MT’s 5GC 1 to the WAB-MT’s 5GC 2. After the successful handover execution, the DL data path of the ongoing PDU session(s) should be switched to the WAB-donor 2, which includes the PDU session for the backhaul transmission of the WAB-gNB’s NG interface. Then the data from the WAB-gNB can be transferred via the PDU session(s) setted up for the backhaul at the target WAB-donor (e.g. WAB-donor 2) to the new WAB-MT’s UPF (e.g. WAB- MT’s UPF in WAB-MT 5GC 2). According to the architecture design that the WAB-MT’UPF is responsible for routing the received IP packets to other network elements, it seems no need to change the UE’s 5GC during the WAB-node mobility, as long as the the WAB-MT’s UPF is IP routable towards to the UE’s 5GC.
Observation 2: During the WAB-node mobility, the backhauling of WAB-gNB’s NG interface is switched to the new path at the target WAB-donor.
Observation 3: The UE’s 5GC can remain unchanged regardless of the WAB-node mobility, as long as the the WAB-MT’s UPF is IP routable towards to the UE’s 5GC.
[bookmark: _Hlk163032789]The WAB-node mobility is transparent to the UE served by the WAB-gNB.  
The WAB-node mobiliy brings about the dynamic change of the neighboring cells/gNBs for the WAB-gNB correspondingly. Thus, it is essential for the WAB-gNB to update the neighboring relations timely in order to support the UE mobility via the Xn connection referring to our discussion in [2]. 
Observation 4: During the mobility of WAB node, the neighboring relationships for the WAB-gNB needs to be updated.
In addition, the exsiting Xn interface towards the former neighboring gNB needs to be removed while the new Xn interface towards the current neighboring gNB needs to be established. The detailed solutions for how to update the Xn interface properly requires further study. It is proposed that, 
RAN3 study how to update the Xn interface during the WAB-node mobility.  
3	Conclusion
This paper discusses QoS enforcement for the backhaul of the WAB-node. The observations and proposals are concluded as follows:
[bookmark: _Hlk163032754]QoS support for the WAB-node
1. No need any enhancement for DL QoS mapping in the wireless backhaul for the WAB-donor.   
1. RAN3 to discuss the candidate solutions on UL QoS mapping for the WAB-node:
- Sol#1: Based on the QoS parameters mapping
- Sol#2: Based on 5QI to DSCP mapping
- Sol#3: Based on the network slice mapping
WAB-node Mobility
Observation 1: The UE on the vehicle can always connect to the same WAB-gNB cell unless the PCI update is performed for the serving WAB-gNB cell during the WAB-node mobility.
Observation 2: During the WAB-node mobility, the backhauling of WAB-gNB’s NG interface is switched to the new path at the target WAB-donor.
Observation 3: The UE’s 5GC can remain unchanged regardless of the WAB-node mobility, as long as the the WAB-MT’s UPF is IP routable towards to the UE’s 5GC.
Observation 4: During the mobility of WAB node, the neighboring relationships for the WAB-gNB needs to be updated.
[bookmark: _GoBack]The WAB-node mobility is transparent to the UE served by the WAB-gNB.  
RAN3 study how to update the Xn interface during the WAB-node mobility.  
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X.X1	WAB mobility support
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Figure X.X1.1: WAB-node mobility
Figure X.X1.1 demonstrates the movement of the WAB-node. Since the WAB-gNB provides the access link to the UE on the vehicle, this UE can always connect to the same WAB-gNB cell unless the PCI update is performed for the serving WAB-gNB cell. During the WAB-node mobility, the backhauling of WAB-gNB’s NG interface is switched to the new path at the target WAB-donor, the neighboring relationships for the WAB-gNB needs to be updated. The UE’s 5GC can remain unchanged regardless of the WAB-node mobility, as long as the WAB-MT’s UPF is IP routable towards to the UE’s 5GC.
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