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Introduction
During RAN#103 meeting, the updated SID for  additional topological enhancements has been agreed in [1]. During RAN3#123bis meeting, the requirements, architecture and protocol stacks for R19 WAB have been discussed and the TP to TR 38.799 has been agreed in [2]. In this contribution, we discuss other aspects for supporting WAB, e.g., integration procedure and traffic mapping. And then we discuss the LS from SA2 on FS_VMR_Ph2 solution impacts to RAN and provides our analysis on the reply LS. 
Discussion
WAB node integration procedure 
WAB node needs to integrate to the network so that it can provide service for UEs. Similar as in IAB, the following procedure can be considered for WAB node integration procedure when WAB-MT’s PDU session is used for backhaul as shown in Figure 1. 
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Figure 1. The integration procedure for WAB-node when PDU session is used for backhaul 
Phase 1: WAB-MT setup. In this phase, the WAB-MT part of the WAB node initiates initial access and registration procedure to the network in the same way as a UE. During the registration procedure, the WAB-MT may obtains IP address from the core network. The WAB-MT may deliver the allocated IP address to the co-located WAB-gNB for traffic transportation. Alternatively, the WAB-gNB may obtain dedicated IP address(es) by operator. During this phase, PDU session could be established for the transportation of WAB-gNB’s traffic. 

Phase 2: WAB-gNB setup. In this phase, the WAB-gNB part of WAB-node is configured via OAM. The OAM traffic is transferred via WAB-MT’s PDU session. The WAB-gNB initiates NG setup procedure towards AMF. After the NG is set up, the WAB node can start serving the UEs. The WAB-gNB may initiate Xn setup procedure towards the gNB serving the co-located WAB-MT. The WAB node may obtain IP address of AMF or gNB serving the WAB-MT via OAM. 

Proposal 1: RAN3 to capture the integration procedure of WAB-node in the Annex in the TR 38.799. 
Traffic mapping for WAB traffic
Assume that PDU session is used for backhaul of WAB traffic, the WAB traffic (i.e. including NG-C/U, Xn-C/U traffic, OAM traffic) are transferred via MT’s PDU session. It needs to be discussed how could these WAB traffic be mapped to MT’s PDU session and Qos flow so that the Qos requirements could be met. 
For uplink transmission, the WAB-gNB receives UL packets from served UE or generate CP traffic by itself. And then the WAB node needs to map the UL packet to MT’s Qos flow. Similar as a normal UE, the mapping from WAB traffic to MT’s Qos flow could be based on packet fileter set configured at WAB-MT in the Qos rule, which can be explicitly provided to the MT via PDU Session Establishment/Modification procedure, pre-configured in the MT or implicitly derived by by applying Reflective QoS. And for IP PDU Session Type, the Packet Filter Set shall support Packet Filters based on at least any combination of: Source/destination IP address or IPv6 prefix, Source / destination port number, Protocol ID of the protocol above IP/Next header type, Type of Service (TOS) (IPv4) / Traffic class (IPv6) and Mask, Flow Label (IPv6), etc. In our view, DSCP/Flow label based packet fileter set could be used for traffic mapping for WAB traffic. In this case, the WAB-gNB part in the WAB node needs to perform transport level packet marking (i.e. DSCP/FL) for the UL packets. And then,WAB-MT maps the MT’s Qos flow to DRB based on explicit configuration via RRC or reflective mapping using current mechanism.  

Observation 1: For uplink, the WAB-MT maps WAB traffic to MT’s Qos flow based on packet fileter set. 
For downlink transmission, the MT’s UPF receives WAB packets (e.g., from UE’s UPF/AMF) and then maps these IP packets to MT’s QoS Flows based on the DSCP/Flow label based Packet Filter Sets configured at the MT’s UPF. And then MT’s UPF sends these WAB packets using WAB-MT’s PDU session to the WAB-MT as for normal UE. If CP traffic is transferred via WAB-MT’s PDU session, it needs to be discussed whether the existing Qos parameters for UP traffic is applicable to CP traffic as well, e.g., whether current QoS Flow Level QoS Parameters configured in the Qos profile at the gNB is applicable to CP traffic. 

Observation 2: For downlink, the MT’s UPF maps IP packets to MT’s QoS Flows based on the DSCP/Flow label based Packet Filter Sets configured at the MT’s UPF. If MT’s PDU session is used to transfer control plane traffic, it needs to be discussed whether current QoS Flow Level QoS Parameters configured at the gNB is applicable to CP traffic.
Proposal 2: RAN3 to capture the traffic mapping of WAB traffic in the Annex in the TR 38.799. 

Based on the above discussion, a TP to TR 38.799 is provided in the Annex A.

Proposal 3: RAN3 to agree the TP to TR 38.799 in the Annex A. 
LS from SA2 on FS_VMR_Ph2 solution impacts to RAN
During this meeting, an LS from SA2 on FS_VMR_Ph2 solution impacts to RAN was received in [3]. In this LS, four questions are asked by SA2 on the RAN impact of the SA2 solutions in FS_VMR_Ph2 as copied in the below. 

	SA2 would like to inform RAN3 that SA2 had progressed the Rel-19 FS_VMR_Ph2 study and documented solution proposals in TR 23.700-06v0.3.0.

In order to evaluate the solutions and derive principles/conclusions for normative work, SA2 would like to obtain some feedback from RAN3 regarding the following questions:

- Question 1: SA2 currently considers that the MWAB (MWAB-UE) authorization could be based on dedicated slice ID(s) (S-NSSAI(s)). Therefore, from SA2 perspective no MWAB-specific AS layer indication at MWAB-UE's RRC establishment is required. SA2 would like to also point out that if there was a strict need for indication at AS layer, the existing mechanism of including S-NSSAI in RRC connection establishment could be considered. SA2 would like to invite RAN3 to provide the feedback if any scenario considered by RAN3 needs such a MWAB-specific AS layer indication. Note that SA2 considers the MWAB-gNB and MWAB-UE may register and connect to different PLMNs, and the authorization of the MWAB-UE is different from the MWAB-gNB service authorization/configuration/activation by OAM/SeGW.   

- Question 2: For the MWAB (MWAB-UE) authorization result, SA2 could not identify any reason to inform/update that to the NG-RAN serving the MWAB-UE. Therefore, SA2 would like to understand from RAN3's perspective whether the MWAB authorization result needs to be provided to the NG-RAN serving the MWAB-UE.

- Question 3: To support mobility of the MWAB, some solutions assume that the MWAB-gNB can instantiate two cells (with same gNB ID or different gNB ID), and handover connected UEs between the two cells. The different gNB IDs use case is driven by the need to change AMF if the MWAB moves into a geographic area where a different AMF must be chosen to serve UEs. SA2 would like to ask RAN3 to confirm if this can be supported or not.  

- Question 4: SA2 discussed the scenario of Xn interface between RAN nodes over the IP connectivity provided by the PDU session of MWAB-UE, and would like to ask RAN3 if this scenario can be supported by RAN3. 
SA2 would also like to invite RAN3 to provide any feedback on candidate solutions documented in the TR 23.700-06 with RAN impacts and inform SA2 if any aspect in the solutions cannot be supported within the RAN3 Rel-19 work on Additional Topology Enhancements. 

The target completion date of FS_VMR_Ph2 is June 2024 and Rel-19 Stage 2 is planned to be frozen in December 2024. Therefore, feedback/information from RAN3 considering these timelines would be appreciated.


For Question 1, SA2 asks RAN3 to provide the feedback if any scenario considered by RAN3 needs a MWAB-specific AS layer indication at MWAB-UE's RRC establishment. In IAB and mobile IAB, the AS layer indication (e.g. mIAB-NodeIndication) is introduced in msg5 (RRCsetupcomplete message) so that the IAB-donor-CU can select an appropriate AMF that supports (mobile) IAB-node. When it comes to WAB, as stated in the SA2 LS, SA2 currently considers that the MWAB (MWAB-UE) authorization could be based on dedicated slice ID(s) (S-NSSAI(s)). That means WAB-MT would include dedicated WAB specific S-NSSAI in the RRCsetupcomplete message if it intends to act as a WAB node. And then the gNB serving the WAB-MT can select an AMF supporting WAB based on the dedicated WAB specific S-NSSAI. If the WAB-MT wants to acts as a normal UE, then dedicated WAB specific S-NSSAI is not included in the RRCsetupcomplete message. So there is no need to provide MWAB-specific AS layer indication at MWAB-UE's RRC establishment from our point of view. 
Observation 3: The WAB-MT can indicate it’s intention to act as WAB-node via S-NSSAI included in the RRCSetupComplete message. And the gNB serving the WAB-MT can select an appropriate AMF based on the received S-NSSAI. 

Proposal 4: RAN3 to reply to SA2 that there is no need to provide MWAB-specific AS layer indication at MWAB-UE's RRC establishment. 
For Question 2, SA2 asks whether the MWAB authorization result needs to be provided to the NG-RAN serving the MWAB-UE. In IAB/mIAB, the NG-RAN node (i.e. IAB-donor-CU) is informed of the IAB/mIAB authorization result, and the IAB-donor-CU determine whether to allocate BAP address/IP address/default BAP configuraiton, and whether to establish backhaul resource (e.g. BH RLC channel) for the MT. For WAB, there is no need for the gNB serving WAB-MT to allocate BAP address/IP address/default BAP configuraiton or establish BH RLC channel for the WAB-MT considering that PDU session is used for backhauling. Thus, there seems to be no need to inform/update MWAB (MWAB-UE) authorization result to the NG-RAN serving the MWAB-UE. 
Observation 4: For WAB, there is no need for the gNB serving WAB-MT to allocate BAP address/IP address/default BAP configuraiton or establish BH RLC channel for the WAB-MT considering that PDU session is used for backhauling. 

Proposal 5: RAN3 to reply to SA2 that there is no need to inform/update MWAB (MWAB-UE) authorization result to the NG-RAN serving the MWAB-UE.
For Question 3, SA2 asks RAN3 to confirm if the following operation for MWAB-gNB can be supported or not. As we know, the inter NG-RAN node N2 based handover procedure specified in clause 4.9.1.3 in 23.502 may also be used to change AMF for the UE for intra-NG-RAN node handover scenario, e.g., for NTN senario. For WAB, if a different AMF must be chosen for the UE, the inter NG-RAN node N2 based handover procedure can be used to re-select a new AMF during the UE handover procedure between the same source cell/gNB and target cell/gNB. In other words, there seems to be no need for the MWAB-gNB to instantiate two cells just for the purpose of AMF change for UE. 
	- Question 3: To support mobility of the MWAB, some solutions assume that the MWAB-gNB can instantiate two cells (with same gNB ID or different gNB ID), and handover connected UEs between the two cells. The different gNB IDs use case is driven by the need to change AMF if the MWAB moves into a geographic area where a different AMF must be chosen to serve UEs. SA2 would like to ask RAN3 to confirm if this can be supported or not.  



Observation 5: Inter NG-RAN node N2 based handover procedure can be used to handover UE between the same source cell/gNB and target cell/gNB as already supported. 

Proposal 6: RAN3 to reply to SA2 that inter NG-RAN node N2 based handover procedure can be used to handover UE between the same source cell/gNB and target cell/gNB as already supported. 

For Question 4, SA2 asks if the scenario of Xn interface between RAN nodes over the IP connectivity provided by the PDU session of MWAB-UE can be supported by RAN3. As captured in TR 38.799, in-band scenario for access and backhaul is not precluded to be studied. In our view, the Xn interface between the WAB-gNB and the gNB serving the WAB-MT needs to be established for resource multiplexing in in-band deployment to avoid interference. Otherwise, the resource multiplexing coordination between the WAB-gNB and gNB serving the WAB-MT needs to be acheived via 5GC. 

As discussed in [4], if Xn traffic is transferred via MT’s PDU session with NG GTP-U tunnel, Xn traffic between WAB node and gNB serving WAB-MT/other gNB needs to go through MT’s UPF which may be located in the CN and then go back to the RAN network, which would bring unnecessary radio resource utilization and latency. So for the transportation of Xn traffic, RAN3 is discussing whether it is backhauled via MT’s PDU session, or via DRB or SRB as discussed in [4]. RAN3 can inform SA2 on the progress if there is any conclusion on this issue.  
Proposal 7: RAN3 to reply to SA2 that RAN3 is currently discussing whether Xn traffic is backhauled via MT’s PDU session, and RAN3 will inform SA2 on the progress if there is any conclusion on this issue. 

Based on the above discussion, a draft reply LS to SA2 is provided in the Annex B.

Proposal 8: RAN3 to agree the draft reply LS to SA2 on FS_VMR_Ph2 solution impacts to RAN in the Annex B.
Conclusion
In this contribution, we discussed other aspects for supporting WAB, e.g., integration procedure, and traffic mapping. And then we discussed the LS from SA2 on FS_VMR_Ph2 solution impacts to RAN and provided the draft reply LS. And we have the following observations and proposals:

WAB node integration procedure 
Proposal 1: RAN3 to capture the integration procedure of WAB-node in the Annex in the TR 38.799. 
Traffic mapping for WAB traffic
Observation 1: For uplink, the WAB-MT maps WAB traffic to MT’s Qos flow based on packet fileter set. 
Observation 2: For downlink, the MT’s UPF maps IP packets to MT’s QoS Flows based on the DSCP/Flow label based Packet Filter Sets configured at the MT’s UPF. If MT’s PDU session is used to transfer control plane traffic, it needs to be discussed whether current QoS Flow Level QoS Parameters configured at the gNB is applicable to CP traffic.
Proposal 2: RAN3 to capture the traffic mapping of WAB traffic in the Annex in the TR 38.799. 

Proposal 3: RAN3 to agree the TP to TR 38.799 in the Annex A. 
On LS from SA2 on FS_VMR_Ph2 solution impacts to RAN
Observation 3: The WAB-MT can indicate it’s intention to act as WAB-node via S-NSSAI included in the RRCSetupComplete message. And the gNB serving the WAB-MT can select an appropriate AMF based on the received S-NSSAI. 

Proposal 4: RAN3 to reply to SA2 that there is no need to provide MWAB-specific AS layer indication at MWAB-UE's RRC establishment. 
Observation 4: For WAB, there is no need for the gNB serving WAB-MT to allocate BAP address/IP address/default BAP configuraiton or establish BH RLC channel for the WAB-MT considering that PDU session is used for backhauling. 

Proposal 5: RAN3 to reply to SA2 that there is no need to inform/update MWAB (MWAB-UE) authorization result to the NG-RAN serving the MWAB-UE.
Observation 5: Inter NG-RAN node N2 based handover procedure can be used to handover UE between the same source cell/gNB and target cell/gNB as already supported. 

Proposal 6: RAN3 to reply to SA2 that inter NG-RAN node N2 based handover procedure can be used to handover UE between the same source cell/gNB and target cell/gNB as already supported. 

Proposal 7: RAN3 to reply to SA2 that RAN3 is currently discussing whether Xn traffic is backhauled via MT’s PDU session, and RAN3 will inform SA2 on the progress if there is any conclusion on this issue. 

Proposal 8: RAN3 to agree the draft reply LS to SA2 on FS_VMR_Ph2 solution impacts to RAN in the Annex B.
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Annex A: TP to TR 38.799 v0.0.0
-------------------------------------------Start of changes-------------------------------------------
4.3
Operational aspects

Editor Note: 

- Impact of WAB mobility within an existing RAN (e.g., inter-gNB neighbour relations).

- Inter-gNB- and gNB-to-CN signalling to address the support of WAB.
4.3.x IAB-node Integration Procedure

A high-level flow chart for WAB integration when PDU session is used for backhaul is shown in the Figure 4.3.x-1:
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Figure 4.3.x-1. The integration procedure for WAB-node when PDU session is used for backhaul 

Phase 1: WAB-MT setup. In this phase, the WAB-MT part of the WAB node initiates initial access and registration procedure to the network in the same way as a UE. During the registration procedure, the WAB-MT may obtains IP address from the core network. The WAB-MT may deliver the allocated IP address to the co-located WAB-gNB for traffic transportation. Alternatively, the WAB-gNB may obtain dedicated IP address(es) by operator. During this phase, PDU session could be established for the transportation of WAB-gNB’s traffic. 

Phase 2: WAB-gNB setup. In this phase, the WAB-gNB part of WAB-node is configured via OAM. The OAM traffic is transferred via WAB-MT’s PDU session. The WAB-gNB initiates NG setup procedure towards AMF. After the NG is set up, the WAB node can start serving the UEs. The WAB-gNB may initiate Xn setup procedure towards the gNB serving the co-located WAB-MT. The WAB node may obtain IP address of AMF or gNB serving the WAB-MT via OAM. 

4.3.y Traffic mapping for WAB traffic
When forwarding uplink IP packets, the WAB-node performs traffic mapping from IP packet to WAB-MT’s QoS flow. The mapping from IP traffic to MT’s QoS flow could be based on packet fileter set configured at WAB-MT. For downlink transmission, the WAB-MT’s UPF performs traffic mapping from IP packets to WAB-MT’s QoS flows based on the Packet Filter Sets configured at the MT’s UPF.
-------------------------------------------End of changes-------------------------------------------
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1. Overall Description:

RAN3 would like to thank SA2 for the LS on FS_VMR_Ph2 solution impacts to RAN (R3-243021/S2-2405822). RAN3 has discussed the four questions in the LS and provides the following feedback:

- Question 1: SA2 currently considers that the MWAB (MWAB-UE) authorization could be based on dedicated slice ID(s) (S-NSSAI(s)). Therefore, from SA2 perspective no MWAB-specific AS layer indication at MWAB-UE's RRC establishment is required. SA2 would like to also point out that if there was a strict need for indication at AS layer, the existing mechanism of including S-NSSAI in RRC connection establishment could be considered. SA2 would like to invite RAN3 to provide the feedback if any scenario considered by RAN3 needs such a MWAB-specific AS layer indication. Note that SA2 considers the MWAB-gNB and MWAB-UE may register and connect to different PLMNs, and the authorization of the MWAB-UE is different from the MWAB-gNB service authorization/configuration/activation by OAM/SeGW.   

Feedback from RAN3:

There is no need to provide MWAB-specific AS layer indication at MWAB-UE's RRC establishment. The WAB-MT can indicate it’s intention to act as WAB-node via S-NSSAI included in the RRCSetupComplete message. And the gNB serving the WAB-MT can select an appropriate AMF based on the received S-NSSAI.
- Question 2: For the MWAB (MWAB-UE) authorization result, SA2 could not identify any reason to inform/update that to the NG-RAN serving the MWAB-UE. Therefore, SA2 would like to understand from RAN3's perspective whether the MWAB authorization result needs to be provided to the NG-RAN serving the MWAB-UE.

Feedback from RAN3:

There is no need to inform/update MWAB (MWAB-UE) authorization result to the NG-RAN serving the MWAB-UE, since there is no need for the gNB serving WAB-MT to allocate BAP address/IP address/default BAP configuraiton or establish BH RLC channel for the WAB-MT considering that PDU session is used for backhauling. 
- Question 3: To support mobility of the MWAB, some solutions assume that the MWAB-gNB can instantiate two cells (with same gNB ID or different gNB ID), and handover connected UEs between the two cells. The different gNB IDs use case is driven by the need to change AMF if the MWAB moves into a geographic area where a different AMF must be chosen to serve UEs. SA2 would like to ask RAN3 to confirm if this can be supported or not.  


Feedback from RAN3:

Inter NG-RAN node N2 based handover procedure can be used to handover UE between the same source cell/gNB and target cell/gNB as already supported.
- Question 4: SA2 discussed the scenario of Xn interface between RAN nodes over the IP connectivity provided by the PDU session of MWAB-UE, and would like to ask RAN3 if this scenario can be supported by RAN3. 

Feedback from RAN3: 

RAN3 is currently discussing whether Xn traffic is backhauled via MT’s PDU session. RAN3 will inform SA2 on the progress if there is any conclusion on this issue.  
2. Actions:

To SA2 group.

ACTION: 
RAN3 asks SA2 to take the above feedback into account.
3. Date of Next RAN3 Meetings:

TSG-RAN3 Meeting
 #125, August 19 to 23, 2024       Maastricht, US
TSG-RAN3 Meeting
 #125bis, October 14 to 18, 2024       China
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