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1.	Introduction
In R3-243021/S2-2405822 [1], the SA2 sent a LS on FS_VMR_Ph2 solution impacts to RAN as follows: 
	…
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.   

[bookmark: _Hlk164345085]- 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.
…



In this LS, SA2 asks the RAN3 to provide any feedback on four issues related to the WAB support. In this contribution, we will discuss the open issues raised by the SA2 in the LS and provide our view on it.
2.	Discussion
In SA2 study for the mobile gNB with wireless access backhauling (MWAB), Key Issues for the MWAB are captured into the TR 23.700-06 [2]. The possible solutions to support Key Issues are also documented in the TR. In order to evaluate the solutions and derive principles/conclusions for normative work before the completion of SA2 study, SA2 sent a LS to ask RAN3 to provide any feedback on some issues [1]. 
First question in [1] is whether any scenario considered by RAN3 needs a WAB-specific AS layer indication. Another question is whether the WAB authorization result needs to be provided to the gNB serving the WAB-MT.
As shown in clauses 8.12.1 and 8.12.3 of TS 38.401, the (mobile) IAB-MT selects the parent node for access based on an (mobile) IAB-specific indication from potential parent node IAB-DU (transmitted in SIB1). To indicate its (mobile) IAB capability, the (mobile) IAB-MT includes the (mobile) IAB-node indication in the RRCSetupComplete message, to assist the IAB-donor-CU to select an AMF supporting (mobile) IAB. Then, the IAB-donor includes the (mobile) IAB Node Indication IE in the INITIAL UE MESSAGE message to indicate to the AMF that the message is related to an (mobile) IAB node. Based on the indication, the AMF can perform (mobile) IAB authorization and provide the (mobile) IAB authorization result to the (mobile) IAB-MT and the IAB-donor-CU as described in TS 23.501. 
Observation 1a: In IAB and mobile IAB, the (mobile) IAB-MT provides an (mobile) IAB-node indication to the IAB-donor-CU in the RRCSetupComplete message.
Observation 1b: In IAB and mobile IAB, the IAB-donor-CU includes the (Mobile) IAB Node Indication IE in the INITIAL UE MESSAGE message.
Observation 1c: In IAB and mobile IAB, the (mobile) IAB authorization result is provided to the (mobile) IAB-MT and the IAB-donor-CU.
According to the requirements in the TR 23.700-06 and TR 38.799 [3], however, this study includes a scenario where the WAB-gNB and the WAB-MT connect to different PLMNs. Also, the RAN SID (i.e., RP-234041 [4]) considers the use case such as support for backhauling without RAN-sharing or roaming agreements between access PLMN(s) and backhaul PLMN(s). Therefore, it is required to minimize the impact on the gNB serving the WAB-MT.
To do so, current SA2 assumption in [1] is that a WAB-specific AS layer indication (e.g., WAB-node indication) at WAB-MT's RRC establishment is not needed. Therefore, it also seems that the gNB serving the WAB-MT does not include the WAB-node indication IE in the INITIAL UE MESSAGE message. Instead of introducing a new indication (in RRC and NGAP) to inform the AMF that this message is for a WAB node, the SA2 considers that dedicated S-NSSAI(s) can be used as an indication at AS layer. For example, during the WAB-MT setup phase, the WAB-MT can include the dedicated S-NSSAI(s) for the WAB into the Requested NSSAI and send it to the gNB serving the WAB-MT. Since the gNB already knows the S-NSSAI(s) supported by the AMF by using the NG Setup procedure, it can select the AMF supporting the dedicated S-NSSAI(s) for the WAB. Then, the AMF determines whether it can serve the WAB-MT and whether the WAB-MT is allowed to be registered considering WAM-MT's subscription data. If yes, the AMF derives the Allowed NSSAI for the WAB-MT, and then sends it to the WAB-MT and the gNB serving the WAB-MT. If the dedicated S-NSSAI(s) for the WAB are included into the Allowed NSSAI, both the WAB-MT and the gNB can be aware of that the WAB-MT is allowed to be registered without introducing a WAB-node indication to the AMF and the authorization status of the WAB-node from the AMF. 
Also, even though there is no concept of dedicated S-NSSAI(s) for WAB, the AMF can reroute the Registration request of the WAB-MT to another AMF e.g. when the initial AMF is not the appropriate AMF to serve the WAB-MT as described in clause 4.2.2.2.3 of TS 23.502.
Proposal 1a: In the WAB, there is no need to provide the WAB-node indication to the gNB serving the WAB-MT in the RRCSetupComplete message.
Proposal 1b: In the WAB, there is no need to include the WAB-node indication in the INITIAL UE MESSAGE message.
Proposal 2: Regarding AS layer indication for the WAB-MT, the existing network slicing functionalities can apply by configuring dedicated S-NSSAI(s) for the WAB.

We think that the authorization for the WAB-MT is whether the WAB-MT is allowed to be registered in the 5GC and it is allowed to establish the BH PDU Session for transporting the Xn and NG traffic of the WAB-gNB. This authorization is different from the WAB-gNB service authorization (i.e., whether it is allowed to operate as the WAB node or whether it is allowed to serve the UE). It seems that there is no clear use case to provide/update the authorization for the WAB-MT to the gNB serving the WAB-MT. The authorization for the WAB-MT can be transparent to the gNB serving the WAB-MT. Even though there may be the use cases to provide the WAB-MT authorization to the gNB serving the WAB-MT, it can be handled by the existing network slicing functionalities with dedicated S-NSSAI(s). For example, based on the Allowed NSSAI, the gNB serving the WAB-MT can determine if the WAB-MT is allowed to be registered. 
Proposal 3: The WAB authorization result is not provided to the gNB serving the WAB-MT.

Next question in [1] is whether the WAB-gNB can instantiate two cells (with same gNB ID or different gNB ID), and handover connected UEs between the two cells to support mobility of the WAB node. According to the SA2 LS [1], the different gNB IDs use case needs to be considered to change the AMF serving the UE due to the mobility of the WAB node. 
In clause 8.23.3 of TS 38.401, the following mobile IAB-DU inter-CU migration procedure is illustrated based on the assumption that the mobile IAB-node concurrently supports two logical mobile IAB-DUs.


[bookmark: _CRFigure8_23_31]Figure 8.23.3-1: Mobile IAB-DU inter-CU migration procedure (in TS 38.401)
In this procedure, the mobile IAB-node initiates the F1 Setup procedure towards the target F1-terminating IAB-donor-CU based on the request from the source F1-terminating IAB-donor-CU or OAM. After the setup of F1 interface between the target logical DU in the mobile IAB-node and the target IAB-donor-CU, the source IAB-donor-CU hands over the UE towards a target cell served by the target logical mobile IAB-DU, and then initiates the removal of the F1 interface towards the source logical mobile IAB-DU. 
Observation 2: In the mobile IAB, the mobile IAB-node can concurrently support two logical mobile IAB-DUs.
Similar approach can be applied to the mobility case of the WAB node. That is, Figure 6.9.3.2-4 in Sol #9 of TR 23.700-06 [2] can be taken as an example.


Figure 6.9.3.2-4: Change of AMF without new MWAB-gNB using same resources as old MWAB-gNB (in TR 23.700-06)
The WAB node instantiates a new instance of WAB-gNB for the new virtual cell based on the request from OAM. After the setup of NG interface between the new WAB-gNB serving new virtual cell and new AMF, the old WAB-gNB can trigger the NG based HO towards the new WAB-gNB.
Proposal 3: To support the WAB node mobility, the WAB can instantiate two cells with different gNB ID.

Last question in [1] is whether the WAB-gNB can setup Xn interface with neighbour gNBs over the IP connectivity provided by the BH PDU Session. We think that it is possible for the operator to have additional information for WAB (e.g., the travel routes of a vehicle, the location of fixed gNB, and so on). Hence, the operator can decide whether to setup Xn interface between the WAB-gNB and neighbour fixed gNB and to provide the configuration related to Xn Setup to the WAB-gNB. In this case, WAB-gNB can connect to the neighbour gNBs via the backhaul IP connectivity provided by the PDU Sessions for Xn interface. If there is Xn interface between WAB-gNB and neighbour gNBs, the WAB-gNB can more quickly move the connected UEs to other cells under neighboring gNB. 
Proposal 4a: The WAB-gNB can setup Xn interface with neighbour fixed gNBs over the IP connectivity provided by the BH PDU Session.
We think that at least, the Xn interface between the WAB-gNB and the gNB serving the WAB-MT should be established. Although the WAB-gNB is not involved in the WAB-MT Setup and BH PDU Session Establishment phase, the existence of the gNB serving the WAB-MT is visible to the WAB-gNB based on the internal signaling in the WAB node. Hence, the WAB-gNB can trigger the Xn Setup procedure to the gNB serving the WAB-MT without the specification impact. Then, if the WAB-gNB service authorization is changed from “authorized” to “not authorized”, the WAB-gNB can at least trigger the Xn handover of the UE(s) to the gNBs serving the WAB-MT.
Proposal 4b: At least, the WAB-gNB should setup Xn interface with the gNB serving the WAB-MT.
Figure 1 shows an example of WAB architecture for 5GS when the WAB-gNB’s Xn and NG traffic is transported via non-3GPP backhaul:

Figure 1. WAB architecture example when WAB-gNB’s Xn and NG traffic is transported via PDU session backhaul
Figure 2 shows an protocol stack examples of Control plane and User plane transport for the WAB-gNB’s Xn.


Figure 2. Protocol stack examples of Control plane and User plane transport for WAB-gNB’s Xn
Proposal 5: It is proposed to agree the corresponding TP in [5] to capture the Xn protocol stacks for WAB-gNB and the WAB architecture with Xn interface into the TR 38.799.

In SA2 LS [1] it is requested to provide any feedback on candidate solutions documented in the TR 23.700-06. We think that at least, the topic of multi-hop backhauling in Sol #2 of TR 23.700-06 needs to be further discussed in RAN3. Basically, it is clearly captured in [3] and [4] that a WAB-gNB cannot serve WAB-MT(s). Therefore, the remaining issue is how to avoid the multi-hop backhauling. In Sol #2, the WAB-gNB#1 collocated with the WAB-MT#1 includes the WAB-node indication in the NG SETUP REQUEST message. When the WAB-MT#2 sends the Registration Request message with the WAB node-indication to the AMF via the WAB-gNB#1 during the WAB-MT#2 Setup procedure, the AMF can reject the Registration for the WAB-MT#2 to avoid the multi-hop backhauling. A new indication is also introduced in the XnAP HANDOVER REQUEST and NGAP HANDOVER REQUEST message in order to guarantee single hop backhauling during the HO. Therefore, the multi-hop handing in Sol #2 has the RAN impact. Also, because whether and how to enhance the XnAP and NGAP signaling is within RAN3 remit, we believe that further discussion on this issue is needed from RAN3 perspective.
Proposal 6: It is proposed for RAN3 to discuss whether and how to enhance the XnAP and NGAP signaling to guarantee single hop backhauling (i.e. to avoid multi-hop backhauling).

The above proposals are captured into a draft LS in [6]. Then, the following proposal is suggested to RAN3:
Proposal 6: It is proposed to send a replay LS in [6] to SA2.

3.	Conclusion
In this contribution, we focused on the open issues raised by the SA2 in the LS and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1a: In the WAB, there is no need to provide the WAB-node indication to the gNB serving the WAB-MT in the RRCSetupComplete message.
Proposal 1b: In the WAB, there is no need to include the WAB-node indication in the INITIAL UE MESSAGE message.
Proposal 2: Regarding AS layer indication, the existing network slicing functionalities can apply by configuring dedicated S-NSSAI(s) for the WAB.
Proposal 3: To support the WAB node mobility, the WAB can instantiate two cells with different gNB ID.
Proposal 4a: The WAB-gNB can setup Xn interface with neighbour fixed gNBs over the IP connectivity provided by the BH PDU Session.
Proposal 4b: At least, the WAB-gNB should setup Xn interface with the gNB serving the WAB-MT.
Proposal 5: It is proposed to agree the corresponding TP in [5] to capture the Xn protocol stacks for WAB-gNB and the WAB architecture with Xn interface into the TR 38.799.
Proposal 6: It is proposed for RAN3 to discuss whether and how to enhance the XnAP and NGAP signaling to guarantee single hop backhauling (i.e. to avoid multi-hop backhauling).
Proposal 7: It is proposed to send a replay LS in [6] to SA2.
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