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Introduction
An incoming LS [1] on VMR solutions was received from SA2. In this incoming LS, some issues are listed which require feedback from RAN2 and RAN3 for evaluation of the solutions. 

	To evaluate the solutions and finish the conclusions, there are several key aspects or assumptions that need the feedback from RAN2 and RAN3:
-
With regard to Key Issue#1 (as defined in clause 5.1), SA2 would like to understand the necessary parameters for the operation of a Mobile Base Station Relay (MBSR), i.e. the mobile-IAB node. Would these parameters only be provided by OAM servers, or would additional parameters be required, including in roaming cases. 

-
With regard to Key Issue#3 (as defined in clause 5.3), SA2 would like to understand if the MBSR, i.e. mobile-IAB node, would keep the same TAC, and Cell ID, when it changes serving donor gNB. SA2 has documented different solutions based on different options and needs RAN2 and RAN3 feedbacks for down selection.

-
Also, with regard to Key Issue#3, SA2 would like to understand details of the inter-IAB donor gNB mobility procedure for a MBSR, e.g. the feasibility of supporting NGAP messages containing multiple UE information during the handover procedure. 

-
With regard to Key Issue#4 (as defined in clause 5.4), SA2 would like to understand if IAB-node integration procedure or inter-IAB-donor gNB mobility procedure, or both, can be used for MBSR to integrate into the VPLMN. 

-
With regard to Key Issue#5 (as defined in clause 5.5), is it feasible for the IAB-donor gNB to identify that a UE is served by a MBSR (e.g. indicate TRP is mobile and the reference point is a MBSR/mobile). 

-
Additionally, with regard to Key Issue#5, would NRPPa procedure for TRP location query be used by an LMF to obtain the MBSR location information? 

-
With regard to Key Issue#6 (as defined in clause 5.6), is it feasible for the IAB-donor gNB to provide an additional ULI (e.g. TAI/NG CGI information) for the MBSR to the AMF of the UE served by the MBSR, over NGAP together with the existing ULI for the UE?


In this contribution, we discuss the issues listed in the SA2 LS and provide our considerations on the reply LS. 
Discussion
In this section, we will analyze the issues raided by SA2 and present our proposals one by one:
With regard to Key Issue#1 (as defined in clause 5.1), SA2 would like to understand the necessary parameters for the operation of a Mobile Base Station Relay (MBSR), i.e. the mobile-IAB node. Would these parameters only be provided by OAM servers, or would additional parameters be required, including in roaming cases.
In our view, pre-configuration of the IP address of OAM server at the mobile IAB node is sufficient. Similar to R16/17 IAB node, the mobile IAB node can connect with OAM system via IP routing or MT’s PDU session. After that, the mobile IAB node can obtain other parameters from OAM, e.g., including DU ID, NCGI, PCI, TAC, PLMN, resource configurations, etc. It is not necessary to pre-configure other parameters for the mobile IAB node. As we know, the pre-configuration of a set of parameters is specified for V2X since it needs to support the V2X communication for out of coverage UE or RRC_IDLE/INACTIVE UE. However, the mobile IAB only need to consider the in coverage scenario and the mobile IAB-MT should be in RRC_Connected state. 

Proposal 1: Reply to SA2 that the IP address of OAM server is pre-configured at the mobile IAB node. Other parameters could be obtained by the mobile IAB node from OAM, e.g., including DU ID, NCGI, PCI, TAC, PLMN, resource configurations, etc. 

With regard to Key Issue#3 (as defined in clause 5.3), SA2 would like to understand if the MBSR, i.e. mobile-IAB node, would keep the same TAC, and Cell ID, when it changes serving donor gNB. SA2 has documented different solutions based on different options and needs RAN2 and RAN3 feedbacks for down selection.
As elaborated in our another paper [2], RAN2 is suggested to leverage the tracking area handling of NR satellite access for mobile IAB, i.e . change the TAC values that are broadcast in a mobile IAB cell's system information as the cell moves. When the mobile IAB-node performs HO from source donor to target donor, the co-located mobile IAB-node-DU’s cell may change the broadcast TAC value to align with the one broadcast by target parent DU’s cell. On the other hand, AMF may provide the UEs served by the mobile IAB-node-DU’s cell with a list TACs, which potentially will be broadcast by the mobile IAB node along the movement. In this way, the UEs served by the mobile IAB node do not need to perform mobility registration when the MBSR changes TACs. 

On the other hand, based on the previous discussion in RAN2 and RAN3, majority companies think that the cell ID(e.g. PCI, NCGI) collision may happen along the movement of mobile IAB node’s cell. So it has been agreed that RAN2 may discuss whether there are issues with PCI partitioning that needs to/can be addressed (to be used in applicable scenario) and whether enhancements to/vs current UE/MT reporting are useful/necessary to improve PCI collision detection. Actually, the existing mechanism is that the gNB-CU may be configured with a PCI list and the gNB-CU may select a new PCI value from the pre-configured PCI list for the NR cell and send it to the gNB-DU if the gNB-CU detects PCI conflict. When it comes to the mobile IAB scenario, the mobile IAB-DU’s cell may change to the new PCI assigned by the target donor CU. Similarly, the NCGI broadcast by the cells on mobile IAB may also change with the serving donor-CU changes. 
Proposal 2: Reply to SA2 that the TAC/Cell ID values broadcast in the system information of mobile IAB node may change as the mobile IAB node moves. 

Also, with regard to Key Issue#3, SA2 would like to understand details of the inter-IAB donor gNB mobility procedure for a MBSR, e.g. the feasibility of supporting NGAP messages containing multiple UE information during the handover procedure. 
As we know, group mobility (i.e. containing multiple UE information in a single message) is one of the objectives of R18 mobile IAB WID. During RAN3#117e meeting, group mobility was discussed and it was agreed that for group mobility enhancement, RAN3 to discuss the benefit and whether to support signaling of information related to multiple UE contexts in a single message, during e.g. the handover preparation, path switch, and context release procedures. As we can see, it is no explicit conclusion in RAN3 on whether to support signaling of information related to multiple UE contexts in a single message. However, we think it is beneficial to support this for group mobility. Therefore, regarding the question in the SA2 LS, we think it’s feasible to support NGAP messages containing multiple UE information during the handover procedure as already supported in R16/R17 in F1/E1AP messages. 

Proposal 3:  Reply to SA2 that it’s feasible to support NGAP messages containing multiple UE information during the handover procedure, as already supported in R16/R17 in F1/E1AP messages. 

With regard to Key Issue#4 (as defined in clause 5.4), SA2 would like to understand if IAB-node integration procedure or inter-IAB-donor gNB mobility procedure, or both, can be used for MBSR to integrate into the VPLMN. 
In our opinion, when the mobile IAB node moves into VPLMN, the serving PLMN of mobile IAB-MT may also change. Assume that partial migration is performed, it seems that the PLMN list broadcast by the mobile IAB-DU cell can keep unchanged. However, if full migration is performed, the mobile IAB-DU needs to setup F1 connection with the target donor CU. The PLMN broadcast in system information by the mobile IAB-DU needs to be updated correspondingly to keep aligned with the PLMN supported by the target donor CU. The mobile IAB-DU could obtain the available PLMN list(s) supported by the target donor CU via F1 setup response message and shall only broadcast the PLMN(s) included in the received Available PLMN list(s). After mobile IAB-DU setups F1 connection with the target donor CU, UE handover procedure could be initiated. The source donor CU can use the roaming and access restriction information to determine whether to apply restriction handling for subsequent UE handover procedure. For example, the source donor CU may determine to change UE’s serving PLMN to an equivalent PLMN during the UE handover procedure. In a sum, we think IAB-node integration procedure and inter-IAB-donor gNB mobility procedure can be used for MBSR to integrate into the VPLMN.

Proposal 4:  Reply to SA2 that IAB-node integration procedure and inter-IAB-donor gNB mobility procedure can be used for MBSR to integrate into the VPLMN. 

With regard to Key Issue#5 (as defined in clause 5.5), is it feasible for the IAB-donor gNB to identify that a UE is served by a MBSR (e.g. indicate TRP is mobile and the reference point is a MBSR/mobile). 
As agreed in RAN3#117e meeting, the donor CU should know that the IAB node is “mobile”. On the other hand, RAN2 has agreed to discuss whether the mobile IAB-MT need to send a mobile-IAB indication (capability or mobility) to the IAB-donor-CU. In our opinion, it is beneficial for the mobile IAB-MT to send the mobile-IAB indication during RRC setup procedure to the IAB-donor-CU. This mobile IAB indication may keep the donor CU informed that the cells of the co-located mobile IAB-DU are mobile and thus the UEs which connect to the cells of the co-located mobile IAB-DU are served by MBSR. Then the donor CU may take this into account when configuring the UEs served by MBSR. For example, the donor CU may configure the UE to reduce the measurement and potential report of neighboring cells. In a word, it is feasible for the IAB-donor gNB to identify that a UE is served by a MBSR after the UE connects to network via the MBSR. 

Proposal 5:  Reply to SA2 that it is feasible for the IAB-donor gNB to identify that a UE is served by a MBSR. 
Additionally, with regard to Key Issue#5, would NRPPa procedure for TRP location query be used by an LMF to obtain the MBSR location information? 
In our view, NRPPa procedure for TRP location query are legacy procedure, which of course can be used by an LMF to obtain the MBSR location information.
Proposal 6:  Reply to SA2 that NRPPa procedure for TRP location query can be used by an LMF to obtain the MBSR location information. 

With regard to Key Issue#6 (as defined in clause 5.6), is it feasible for the IAB-donor gNB to provide an additional ULI (e.g. TAI/NG CGI information) for the MBSR to the AMF of the UE served by the MBSR, over NGAP together with the existing ULI for the UE?
According to TR 23.700, the motivation for the additional ULI  provision for the mobile IAB-MT together with the ULI of UEs served the mobile IAB-DU is to address the problem of cell ID/TAC of MBSR not reflecting the location of the UE. In this case, the AMF of the UE determines the UE's location by taking the mobile IAB-MT’s ULI into account.

However, as we analyzed before, both the TA and cell ID information broadcast by the cells of mobile IAB may change with the movement to reflect the real location. Based on this understanding, it is not necessary to further report the addition ULI of mobile IAB-MT as part of the ULI information of UE to the AMF. ULI information of the UE served by mobile IAB can provide sufficient information for AMF to determine the actual UE location.
Proposal 7:  Reply to SA2 that it is not necessary for IAB-donor gNB to provide an addition ULI of mobile IAB-MT teogether with the existing ULI for UE to the AMF. 
Conclusion
In this contribution, we discussed the issues listed in the SA2 LS and provided our consideration on the reply LS. And we have the following proposals:

Proposal 1: Reply to SA2 that the IP address of OAM server is pre-configured at the mobile IAB node. And other parameters could be obtained by the mobile IAB node from OAM, e.g., including DU ID, NCGI, PCI, TAC, PLMN, resource configurations, etc. 
Proposal 2: Reply to SA2 that the TAC/Cell ID values broadcast in the system information of mobile IAB node may change as the mobile IAB node moves. 
Proposal 3:  Reply to SA2 that it’s feasible to support NGAP messages containing multiple UE information during the handover procedure, as already supported in R16/R17 in F1/E1AP messages. 
Proposal 4:  Reply to SA2 that IAB-node integration procedure and inter-IAB-donor gNB mobility procedure can be used for MBSR to integrate into the VPLMN. 
Proposal 5:  Reply to SA2 that it is feasible for the IAB-donor gNB to identify that a UE is served by a MBSR. 
Proposal 6:  Reply to SA2 that NRPPa procedure for TRP location query can be used by an LMF to obtain the MBSR location information. 
Proposal 7:  Reply to SA2 that it is not necessary for IAB-donor gNB to provide an addition ULI of mobile IAB-MT together with the existing ULI for UE to the AMF. 
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