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Introduction
During RAN3#117bis-e meeting, topics on enhancements for mobility of an IAB-node together with its served UEs was discussed. And some open issues are identified to be further discussed, e.g. sharing of information between two logical DUs, whether source donor should know whether the target cell belongs to a mIAB-Node. And a reply LS on VMR was received from SA2 which request RAN3 to provide some feedback. In this contribution, we discuss the open issues on UE migration procedure. And then we discuss the RAN3 issues regarding the SA2 reply LS on VMR. 

Discussion
UE context sharing between two logical DUs
During RAN3#117e meeting, it was agreed that for DU migration cases, to execute the handover of the served UEs, the mobile IAB-node concurrently supports two logical mobile IAB-DUs, which have F1AP associations with the source CU and the target CU, respectively. And it was agreed that the UEs connected to the mobile IAB-node are handed over from the cell of the logical mobile IAB-DU (i.e., the source logical mobile IAB-DU) that has an F1AP association with the source CU to the cell of the logical mobile IAB-DU (i.e., the target logical mobile IAB-DU) that has an F1AP association with the target CU. And during RAN3#117bis-e meeting, it was agreed that as the baseline, F1 establishment and configuration of the new logical DU follows legacy procedures. And it was agreed that RAN3 to discuss whether and which information can be shared between two logical DUs in case of IAB-DU migration. 
An example full migration based on R17 partial migration is shown in figure 1. Before MT migration, F1 traffic between donor CU1 and IAB-DU is transferred via donor DU1. After MT migration and inter-donor migration transport procedure, F1 traffic between donor CU1 and mobile IAB-DU is transferred via donor DU2 through target path. And then DU/UE migration is performed, and F1-C/U connection is switched from donor CU1 to donor CU2. After DU/UE migration, F1 traffic between donor CU2 and IAB-DU is transferred through the target path via the donor DU2. 
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Figure 1  inter-donor full migration procedure based on R17 partial migration 

Figure 2 shows an example full migration procedure based on R17 partial migration. As we can see, if legacy UE handover procedure is used, UE context needs to be setup at the target logical DU and  released at the source logical DU. That means both UE context setup and UE context release procedure needs to be executed respectively to handle the UE context at the mobile IAB node. Besides, considering that UE context setup procedure is used, only full configuration is supported to setup UE context at the target logical DU. The fact is that the source and target DUs are two logical DUs which co-locates at the same mobile IAB node. It’s reasonable that UE context is shared between the two logical DUs, so that UE context modification with delta configuration instead of UE context setup/release procedure could be used to update the UE context at the mobile IAB node. In this way, F1 signaling and radio resource overhead could be reduced. 

Observation 1: Using legacy UE handover procedure, UE context setup procedure is used, only full configuration is supported to setup UE context at the target logical DU. 

Observation 2: Assume UE context is shared between the two logical DUs, delta configuration could be supported so that radio resource overhead could be reduced. And NUA signaling could be used to include multiple UE information into one single message in order to reduce signaling and overhead.
Proposal 1: RAN3 to support the sharing info of UE context between two logical DUs in the mobile IAB-node. 

In order to support the UE context sharing between the two logical DUs, UE context in the logical DU is copied from the source logical DU to the target logical DU. It can be based on DU implementation or CU indication. Besides, UE context to be shared needs to be transferred from the DU’s source donor to DU’s target donor, e.g. via handover request message for UE. The UE context which could be shared includes SRB/DRB configurations, QoS info, UL BAP mapping configurations, etc. After receiving handover request message for UE which includes UE context in the source logical DU, DU’s target donor can initiate UE context modification procedure towards the target logical DU. UE ID allocated by the source logical DU (e.g. XnAP ID) needs to be included in the UE context modification request message so that the target logical DU can associate the UE context modification procedure with the corresponding UE. So the UE ID allocated by the source logical DU needs to be transferred from DU’s source donor to DU’s target donor as well along with UE context in DU.   
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Figure 2. Full migration procedure with UE context sharing

Proposal 2: If UE context sharing is supported in mobile IAB, UE context in DU and UE ID allocated by the source logical DU are transferred from DU’s source donor to DU’s target donor. 
Mobile IAB cell identification for UE/MT migration 
During RAN3#117bis-e meeting, it was agreed that RAN3 to discuss whether source donor should know whether the target cell belongs to a mIAB-Node. In our view, similar issue exists in R17 IAB. For example, during inter-donor migration of IAB node, the source donor needs to find an IAB-DU cell as target cell for the migrating IAB-MT. In Rel-17, the source donor doesn’t need to obtain the cell type of neighbour cells via signaling. And it’s RAN3’s common understanding that gNB can be aware of capability/cell type of neighbour cells via OAM. 

Observation 3: In Rel-17, the source donor doesn’t need to obtain the cell type of neighbour cells via signaling. gNB can be aware of capability/cell type of neighbour cells via OAM.
When it comes to the mobile IAB scenario, we think similar mechanism could be used, i.e. the source donor could know whether the target cell belongs to a mobile IAB-Node via OAM instead of Xn signaling. In order to relieve the operator from the burden of manually managing neighbour cell relation info, the ANR function in the gNB is used to manage the Neighbour Cell Relation Table (NCRT). And the Neighbour Detection Function in the ANR function finds new neighbors and adds them to the NCRT which relies on the UE measurement and report. In this the mobile IAB scenario, we believe that the Neighbour Detection Function could be investigated to help IAB donor obtain cell type of neighbour cells automatically based on UE measurement report. For example, the mobile IAB-MT/UE can report the cell type (e.g., mobile IAB cell, non-mobile IAB cell) together with the cell ID in the measurement report so that the source donor could make more intelligent handover decision or target cell selection for the mobile IAB-MT/UE. Anyway, this issue is in RAN2 scope and could be discussed in RAN2.  
Proposal 3: The source donor could know whether the target cell belongs to a mobile IAB-Node via OAM instead of Xn signaling.

Proposal 4: In order to relieve the operator from the burden of manually managing neighbour cell relation info,  Neighbour Detection Function could be investigated to help IAB donor obtain cell type of neighbour cells automatically based on UE measurement report, which needs to be discussed in RAN2. 
Reply LS on FS_VMR solutions from SA2
During RAN3#119 meeting, the reply LS from SA2 on VMR was received which is copied in the below[1]. In the reply LS from SA2, RAN3 is requested to provide feedbacks for point#1, #2, #6, and #7, and the conclusions on KI#7.  
	Regarding the answers provided in S2-2210197/R3-226048, SA2 has some further comments and questions:

For point#1 (regarding KI#1), SA2 will work to ensure that the MBSR is able to establish a secure and trusted connection with OAM server in a serving PLMN. SA2 would like to ask RAN3 to provide information on additional parameters for mobile IAB if RAN3 has identified any.  

For point#2 (regarding KI#3), SA2 has concluded the study from SA2 perspective (as in clause 8.3 of TR 23.700-05v1.2.0). Corresponding system impacts of supporting dynamic TAC or static TAC were documented in clause 6.16.4 and 6.17.4. SA2 will align the normative specification of the work item based on RAN 2/3 feedback.  

For point#4 (regarding KI#4), SA2 concluded based on the RAN3 response that the MBSR would only connect to the donor gNB of the serving PLMN using the Rel-16/17 procedures. However, SA2 would like to review this again when RAN3 completes the full migration design. 

For point#6 (regarding KI#5), based on the SA2 study, NRPPa triggered procedure for the LMF to obtain MBSR location information i.e., location and velocity at a specific scheduled time could be a good alternative to the GMLC based MT-LR solution. Additionally, SA2 would also like to allow the LMF to obtain the UE ID of the MBSR via NRPPa from the donor gNB. SA2 would like to ask RAN3 to consider supporting such solution within Rel-18 timeframe. 

For point#7 (regarding KI#6), SA2 would like to clarify that additional information besides existing ULI from donor-gNB (as defined in Rel-17) is needed, so that the 5GC can understand that the existing ULI cannot be used directly. This is crucial for the support of services that rely on the cell ID to infer the UE locations, e.g. emergency services. Therefore, SA2 would like to request RAN3 to either confirm the support of additional ULI for the UE serviced by an MBSR or provide an alternative solution.        

Additionally, SA2 would like to further inform that SA2 has reached conclusions for KI#7 in SA2 study related to control of UE access to MBSR using CAG function. See more detailed text in clause 8.7 of the latest TR 23.700-05v1.2.0.  


For point#6, SA2 asks RAN3 to consider supporting some solution on NRPPa within Rel-18 timeframe. NRPPa procedure needs to be enhanced for the LMF to obtain the mobile IAB node’s location information (i.e., location and velocity) and the UE ID of the mobile IAB node. According to TS 38.455, TRP INFORMATION REQUEST message is sent by an LMF to request information for TRPs hosted by an NG-RAN node. And TRP INFORMATION RESPONSE message is sent by an NG-RAN node to convey TRP information to an LMF. TRP Information Exchange procedure is also defined in F1AP to exchange corresponding TRP information between DU and CU. In order to support the enhancement on NRPPa procedure requested by SA2, the TRP INFORMATION REQUEST/RESPONSE message in both NRPPa and F1AP need to be enhanced to include additional information, e.g., new TRP Information Type needs to be included in request message, velocity and UE ID of the mobile IAB node need to be included in the response message. However, it’s not clear whether the enhancement to NRPPa/F1 TRP information exchange procedure in mobile IAB scenario shall be discussed in mobile IAB WI or NR positioning WI. 
Observation 4: In order to support the enhancement on NRPPa procedure requested by SA2, the TRP INFORMATION REQUEST/RESPONSE message in both NRPPa and F1AP need to be enhanced to include additional information.

Proposal 5: RAN3 to discuss whether the enhancement to NRPPa/F1 TRP information exchange procedure in mobile IAB scenario shall be discussed in mobile IAB WI or the NR positioning WI.
For point#7, SA2 clarified that additional information besides existing ULI is needed for the support of services that rely on the cell ID to infer the UE locations. And SA2 requests RAN3 to either confirm the support of additional ULI for the UE serviced by an MBSR or provide an alternative solution. Based on the conclusion on KI#6 in TR 23.700-50, KI#6 addresses the problem of cell ID/TAC of MBSR not reflecting the location of the UE. And the solution#9 is recommended for normative specifications as basis for providing serving cell ID/TAC of mobile base station relay to the AMF serving the UE. 

During RAN3#118, it was agreed that static TAC solution is not pursued and RAN3 assumes that dynamic TAC solution should be supported. Using dynamic TAC solution, the TAC reported in the UE’s ULI changes along with the movement of the mobile IAB node and can reflect the actual location of the UE. So the issue only exists for the cell ID (i.e. NCGI). In the solution provided by SA2, the serving cell ID of the mobile IAB-MT needs to be provided along with UE’s ULI via NGAP message to the AMF. And it needs to be sent via UE associated NGAP message for all the UEs served by the mobile IAB node upon the change of the serving cell ID of the mobile IAB-MT. 

On the other hand, as captured in the reply LS from RAN3 [2], RAN3 believes that the feasibility of the signaling enhancement proposed by SA2 would need further assessment for the scenarios, where IAB-MT and IAB-DU are connected to different IAB-donors. In partial migration procedure, IAB-MT and IAB-DU are connected to different IAB-donors. So DU’s donor needs to be aware of MT’s target cell ID in order to support the above enhancement proposed by SA2. 

Proposal 6: In partial migration procedure DU’s donor needs to be aware of MT’s target cell ID in order to support the enhancement proposed by SA2, i.e. transmit additional information besides existing ULI. 
Observation 5: In the solution provided by SA2, the serving cell ID of the mobile IAB-MT needs to be sent along with UE’s ULI via UE associated NGAP message for all the UEs served by the mobile IAB node upon the change of the serving cell ID of the mobile IAB-MT. And DU’s donor needs to be aware of MT’s target cell ID for the scenarios where IAB-MT and IAB-DU are connected to different IAB-donors.
In our view, an alternative solution is that mobile IAB-DU cell’s cell ID could be provided in the MT’s ULI which is sent from MT’s donor to the AMF. And then the updated MT’s ULI info is sent to the AMF upon change of mobile IAB-DU cell’s cell ID or change of MT’s ULI (i.e. NCGI of serving cell or TAI). In this way, the AMF can find the corresponding MT’s ULI for the UE after receiving UE’s ULI. Comparing with the solution provided by SA2, the NGAP signaling could be significantly reduced since the ULI is reported per IAB-MT rather than per UE. 

Proposal 7: RAN3 to discuss the alternative solution that mobile IAB-DU cell’s cell ID is provided in the MT’s ULI. In this solution, the NGAP signaling could be significantly reduced since the ULI is reported per IAB-MT rather than per UE. 
Conclusion
In this contribution, we discussed the open issues on UE migration procedure and the RAN3 issues regarding the SA2 reply LS on VMR. And we have the following observations and proposals:

On UE context sharing between two logical DUs
Observation 1: Using legacy UE handover procedure, UE context setup procedure is used, only full configuration is supported to setup UE context at the target logical DU. 

Observation 2: Assume UE context is shared between the two logical DUs, delta configuration could be supported so that radio resource overhead could be reduced. And NUA signaling could be used to include multiple UE information into one single message in order to reduce signaling and overhead.
Proposal 1: RAN3 to support the sharing info of UE context between two logical DUs in the mobile IAB-node. 

Proposal 2: If UE context sharing is supported in mobile IAB, UE context in DU and UE ID allocated by the source logical DU are transferred from DU’s source donor to DU’s target donor. 
On Mobile IAB cell identification for UE/MT migration 
Observation 3: In Rel-17, the source donor doesn’t need to obtain the cell type of neighbour cells via signaling. gNB can be aware of capability/cell type of neighbour cells via OAM.
Proposal 3: The source donor could know whether the target cell belongs to a mobile IAB-Node via OAM instead of Xn signaling.

Proposal 4: In order to relieve the operator from the burden of manually managing neighbour cell relation info,  Neighbour Detection Function could be investigated to help IAB donor obtain cell type of neighbour cells automatically based on UE measurement report, which needs to be discussed in RAN2. 
On the Reply LS on FS_VMR solutions from SA2
Observation 4: In order to support the enhancement on NRPPa procedure requested by SA2, the TRP INFORMATION REQUEST/RESPONSE message in both NRPPa and F1AP need to be enhanced to include additional information.

Proposal 5: RAN3 to discuss whether the enhancement to NRPPa/F1 TRP information exchange procedure in mobile IAB scenario shall be discussed in mobile IAB WI or the NR positioning WI.
Proposal 6: In partial migration procedure DU’s donor needs to be aware of MT’s target cell ID in order to support the enhancement proposed by SA2, i.e. transmit additional information besides existing ULI. 
Observation 5: In the solution provided by SA2, the serving cell ID of the mobile IAB-MT needs to be sent along with UE’s ULI via UE associated NGAP message for all the UEs served by the mobile IAB node upon the change of the serving cell ID of the mobile IAB-MT. And DU’s donor needs to be aware of MT’s target cell ID for the scenarios where IAB-MT and IAB-DU are connected to different IAB-donors.
Proposal 7: RAN3 to discuss the alternative solution that mobile IAB-DU cell’s cell ID is provided in the MT’s ULI. In this solution, the NGAP signaling could be significantly reduced since the ULI is reported per IAB-MT rather than per UE. 
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