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Introduction
In this paper, we will analyze the remaining issues for the support of mobile IAB, such as mobile-IAB indication, BAP, PCI collision and ANR.
Discussion
Mobile-IAB indication
According to previous RAN2 meetings, RAN2 agreed that a mobile IAB node may camp on and connect to Rel-18 Mobile IAB capable parent cell or legacy Rel-16/Rel-17 IAB capable cell. In this sense, mobile IAB node should be able to support both Rel-18 mobile IAB and Rel-16/17 IAB from the perspective of capability. 
Proposal 1: From the perspective of capability, mobile IAB-node should support both Rel-18 mobile IAB and Rel-16/17 IAB. 
With regard to the Rel-18 Mobile IAB capable parent cell, it is safe to say that it can also support Rel-16/17 IAB considering that Rel-18 mobile IAB is actually a further enhancement of Rel-16/17 IAB. Correspondingly, for the donor CU which serves the Rel-18 Mobile IAB capable parent cell, it should be able to support both Rel-18 mobile IAB and Rel-16/17 IAB capability. On the other hand, the network may also deploy Rel-16/17 IAB capable donor CUs and even non-IAB capable donor DUs. In this sense, the donor CU may be divided into three categories: 1) not support Rel-16/17/18 IAB; 2) Only support Rel-16/17 IAB; 2) support both Rel-18 mobile IAB and Rel-16/17 IAB. 
Proposal 2: For the Rel-18 Mobile IAB capable parent cell, it should also support the access of Rel-16/17 IAB  considering that Rel-18 mobile IAB is actually a further enhancement of Rel-16/17 IAB.
Proposal 3: From the perspective of capability, donor CU can be divided into three categories: 1) not support Rel-16/17/18 IAB; 2) only support Rel-16/17 IAB; 2) support both Rel-18 mobile IAB and Rel-16/17 IAB. 
On the other hand, for Rel-16/17 IAB capable parent cell, it may broadcast the “IAB supported” indication. Here the “IAB supported” indication can be used for the indication of IAB functionality support. In addition, this indication is also used for the access control purpose. For example, for a Rel-16/17 IAB capable parent cell, it may not broadcast the “IAB supported” indication so as to prohibit the access of IAB nodes. When it comes to Rel-18 mobile IAB capable parent cell, it has been agreed that it may broadcast the "mobile-IAB supported" indication. Similar to the “IAB supported” indication, it is suggested that this "mobile-IAB supported" indication can be used for the mobile IAB functionality support indication as well as for the access control purpose. Correspondingly, for the Rel-18 Mobile IAB capable parent cell, it may independently control the presence of “IAB supported” and "mobile-IAB supported" indication. The potential combinations of indications broadcast by Rel-18 mobile IAB capable parent cell and their implications to accessing node are listed as follows:
	Presence of “Mobile IAB supported” 
indication
Presence of “IAB supported” 
	Yes
	No

	Yes
	Both Rel-18 mobile IAB node and Rel-16/17 IAB node can camp and connect to this parent cell.   
	Only Rel-18 mobile IAB node can camp and connect to this parent cell. 

	No 
	Rel-16/17 IAB node can camp and connect to this parent cell. 
For Rel-18 mobile IAB node acting as Rel-16/17 IAB, it may camp and connect to this parent cell  node.
	Neither Rel-18 mobile IAB node nor Rel-16/17 IAB node can camp and connect to this parent cell.


As we can see, if both “IAB supported” and "mobile-IAB supported" indications are present, it means that both Rel-18 mobile IAB node and Rel-16/17 IAB node can camp and connect to this parent cell. If only “mobile-IAB supported” indication is present, Rel-18 mobile IAB node can camp and connect to this parent cell. However, if only “IAB supported” indication is present, Rel-16/17 IAB node can definitely camp and connect to this parent cell. For the Rel-18 mobile IAB node, as we agreed before, a mobile IAB-node can access a parent cell that broadcasts “IAB supported”, but not “mobile IAB supported”. Here the parent cell only broadcast “IAB supported” may include two cases. One is that it is not Rel-18 mobile IAB capable. The other one is that it is Rel-18 mobile IAB capable but it does not allow the access of Rel-18 mobile IAB. For both cases, the Rel-18 mobile IAB node can only act as Rel-16/17 IAB to camp and connect to this parent cell. 
Proposal 4: The "mobile-IAB supported" indication broadcast by the Rel-18 mobile IAB capable parent cell can be used for the mobile IAB functionality support indication as well as for the access control purpose.
Proposal 5: For the Rel-18 Mobile IAB capable parent cell, it controls the presence of “IAB supported” and "mobile-IAB supported" indication independently. 
Generally speaking, when Rel-18 mobile IAB node connects to a parent cell that broadcasts “mobile IAB supported” , it includes the “mobile IAB-node indication” in the MSG. 5. However, when Rel-18 mobile IAB node acting as Rel-16/17 IAB connects to a parent cell that broadcasts “IAB supported”, it needs to include the “IAB-node indication” in MSG5 during the RRC setup procedure. It does not make sense for the Rel-18 mobile IAB node to include both “IAB supported” and “mobile IAB-node indication” in the MSG. 5. On the other hand, for the UE capability report,  Rel-18 mobile IAB node may indicate both the IAB and mobile IAB relevant capabilities if applicable. 
Proposal 6: When Rel-18 mobile IAB node connects to a parent cell that broadcasts “mobile IAB supported” , it includes the “mobile IAB-node indication” in the MSG. 5.
Proposal 7: When Rel-18 mobile IAB node acting as Rel-16/17 IAB connects to a parent cell that broadcasts “IAB supported”, it includes the “IAB-node indication” in MSG. 5. 
[bookmark: _GoBack]Proposal 8: For the UE capability report,  Rel-18 mobile IAB node may indicate both the IAB and mobile IAB relevant capabilities.

BAP impact
During the last RAN2 meeting, the BAP impact was discussed and the following agreement was reached:
	RAN2 agreed in last meeting:
RAN2 assumes that there is no need to introduce logical-DU-specific default BAP configuration in mobile IAB from RAN2 perspective, unless requested by RAN3 otherwise (no LS for now).
RAN2 understands that the F1AP (re)configured BAP configuration to one DU will not impact/override the usage of default BAP configuration by another DU. 
P2: RAN2 assumes there may be redundant BAP configuration entries for non-F1-U traffic and it is up to IAB node's implementation to decide which entry is selected. FFS if there is any specification impact.


As we can see, RAN2 assumes that there may be redundant BAP configuration entries for non-F1-U traffic and it is up to IAB node's implementation to decide which entry is selected. It is FFS if there is any specification impact. 
We have agreed that F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU. So it may be implemented with two separate tables for the Uplink Traffic to Routing ID Mapping configuration associated with two donor-CUs respectively. And logical DU may determine whether the non-F1-U traffic is from the source logical DU or from target logical DU, and then look up the corresponding table for non-F1-U traffic delivering. In this sense, the potential redundant BAP configuration entries can be avoided by the implementation of DU. 
Based on the endorsed BAP running CR(R2-2309280), the following notes are added and it is FFS on whether we need to further clarify that the “multiple entries for F1-C/non-F1” only happens when the mobile IAB-node implementation chooses to use single mapping table for two logical DUs”. In our opinion, if the BAP running CR plan to mention single mapping table and separate two mapping tables implementation, it would be better to further clarify that the “multiple entries for F1-C/non-F1” only happen for single mapping table implementation. Otherwise, it is suggested to remove both notes.  
	NOTE: For a mobile IAB-node with two logical DUs, F1AP configurations for each logical DU should be provided by the DU’s respective IAB-donor-CU via the corresponding F1AP. In that case, the mobile IAB-node implementation is not restricted to maintain either one combined or separate mapping configuration for the two logical DUs. The following specification refers to the implementation example of one combined mapping configuration for the two logical DUs."
......
Editor’s note: FFS on whether we need to further clarify that the “multiple entries for F1-C/non-F1” only happens when the mobile IAB-node implementation chooses to use single mapping table for two logical DUs.


Proposal 9: If the BAP running CR plan to mention single mapping table and separate two mapping tables implementation, it would be better to further clarify that the “multiple entries for F1-C/non-F1” only happen for single mapping table implementation. Otherwise, it is suggested to remove both notes.
RNA
For NR system, the UE is allowed to enter RRC_INACTIVE state. Before entering the RRC_INACTIVE state, the UE is configured by the last serving gNB with an RNA. The RNA can cover one or multiple cells, and should be a subset of or equal to a CN Tracking Area. To be specific, the RNA may be configured via a list of cells (NCGI) or a list of RAN Area Code (RANAC) or TAC for different PLMNs. UE needs to perform RNAU when the UE re-selects a cell that does not belong to its previously configured RNA. 
With it comes to the mobile IAB scenario, the mobile IAB node moves together with the vehicles, which may be across different RNAs. Suppose the UE is configured with a list of cells for RNA when entering into RRC_INACTIVE state, the UEs served by the mobile IAB-DU may detect that the NCGI change of mobile IAB-DU when the mobile IAB node performs HO. It is very likely that the new NCGI of mobile IAB-DU is not included in the list of cells for UE's RNA and the RRC_INACTIVE UE served by the mobile IAB-DU will perform the RNAU procedure. In order to reduce unnecessary RNAU, it is suggested that the RRC_INACTIVE UE may be notified of the NCGI change of the cells of mobile IAB-node-DU and UE replaces the old NCGI with the new one in its cell list of RAN area.  
Proposal 10: For the RNA configuration via a list of NCGIs, in order to reduce unnecessary RNAU, the  RRC_INACTIVE UE may be notified of the NCGI change of the cells of mobile IAB-node-DU and UE then replace the old NCGI with new NCGI of mobile IAB-node-DU’s cell for the cells included in the RNA configuration.
PCI collision
The PCI of mobile IAB-DU cell may collide with other cells due to the movement of mobile IAB-MT. During RAN3#117 bis meeting, it has been agreed that PCI collision can be detected by the F1-terminating IAB-donor of the mobile IAB-node. For example, the donor CU can know the PCI used by the mobile IAB-DU via the F1 Setup procedure. During the full migration, the target donor CU could detect PCI collision upon receiving the F1 setup request (which include the PCI used by the mobile IAB-DU) from mobile IAB-DU. Suppose the PCI collision is detected, the target donor CU may request a new PCI from OAM or select a new PCI value from the preconfigured PCI list, and then send it to the mobile IAB-DU. 
When it comes to the partial migration, the mobile IAB-DU has only F1 connection with F1-terminating donor CU and the F1-terminating donor CU may be not aware of the PCIs used in the neighbouring cells of the mobile IAB cell. It is doubtful how the F1-terminating donor CU detects the PCI collision of mobile IAB-DU. In our opinion, if there is Xn connection between the F1-terminating donor CU and target donor CU, the F1-terminating donor CU can be aware of PCIs of serving cells and neighbour cells of the target donor CU via existing XnAP signaling, e.g., Xn SETUP/NG-RAN NODE CONFIGURATION UPDATE. Thus F1-terminating donor CU can detect potential PCI collision and then reconfigure the PCI for mobile IAB-DU’s cell when necessary. However, if the Xn connection is not available, it is hard for the F1-terminating donor CU to be aware of the PCI collision. On the other hand, the PCI reconfiguration after the F1 connection SETUP or NG-RAN node CONFIGURATION UPDATE may lead to longer latency and cause interference to neighbor cells.  
Based on the above analysis, it is suggested that the new PCI be reconfigured as soon as possible before the potential collision happens. To be specific, the PCI used by mobile IAB DU’s cells may be sent by source donor CU to the target donor CU during HO preparation phase of co-located mobile IAB-MT. If the target donor CU receives the PCI of mobile IAB DU’s cells and predicts PCI collision, the target donor CU may re-assign the PCI for the mobile IAB-DU’s cells and send it to source donor CU. Upon receiving the HO command from source donor CU, the mobile IAB-MT delivers the new PCI configuration of mobile IAB cells to the co-located mobile IAB-DU, which will then activate the mobile IAB cells with the new PCIs. 
Proposal 11: RAN2 to consider the PCI re-assignment for mobile IAB-DU’s cell during the HO preparation phase of co-located mobile IAB-MT.
ANR
As we know, the ANR function resides in the gNB, which manages the Neighbour Cell Relation Table (NCRT). Generally speaking, the NCR may contain a list of entries for each source cell which include the NR CGI, NR PCI of target cell and attributes such as Xn availability, HO, etc. Located within ANR, the Neighbour Detection Function finds new neighbors and adds them to the NCRT. The gNB may obtain the NCR information via OAM configuration, neighbor information exchange via Xn setup or gNB Configuration Update procedure. In addition, gNB may request UE to use the newly discovered PCI as parameter, to read all the broadcast NCGI(s) /ECGI(s), TAC(s), RANAC(s), PLMN ID(s) and, for neighbour NR cells, NR frequency band(s). Then UE report these information of neighboring NR cells to gNB. gNB may decide to add this neighbour relation to NCRT. In addition, gNB may use PCI and NCGI(s) to lookup a transport layer address to the new NG-RAN node and setup a new Xn interface towards this NG-RAN node.
When it comes to the mobile IAB scenario, the mobile IAB node may notify the cells information to donor CU via F1 interface once the mobile IAB node MT has connected or handover to donor CU. This donor CU may then notify the neighbor gNB with the updated served cell info via Xn interface. For the other neighbor gNB which has no Xn interface with donor CU, the UE may detect the PCI of mobile IAB cells and report to the neighbor gNB. 
As a matter of fact, it is not recommended for the surrounding UE served by stationary neighboring cells to HO to the mobile IAB cells. Therefore it is also not necessary to add the mobile IAB cells to the neighboring gNB’s NCRT. To support this, when UE report the mobile IAB indication together with other NCGI(s) /ECGI(s), TAC(s), RANAC(s), PLMN ID(s) and, NR frequency band(s) information. Based on this information, the neighboring gNB decides not to add the entry for mobile IAB cells into the NCRT. 
Proposal 12: To avoid stationary neighboring gNB to add the mobile IAB cells into NCRT, it is suggested UE indicates to gNB that the cell is for mobile IAB when UE is requested to report more information for a PCI associated with mobile IAB cell. 
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In this contribution, we focus on the remaining issues for mobile IAB and present our point of view. The following proposals are given:
Proposal 1: From the perspective of capability, mobile IAB-node should support both Rel-18 mobile IAB and Rel-16/17 IAB. 
Proposal 2: For the Rel-18 Mobile IAB capable parent cell, it should also support the access of Rel-16/17 IAB  considering that Rel-18 mobile IAB is actually a further enhancement of Rel-16/17 IAB.
Proposal 3: From the perspective of capability, donor CU may be divided into three categories: 1) not support Rel-16/17/18 IAB; 2) only support Rel-16/17 IAB; 2) support both Rel-18 mobile IAB and Rel-16/17 IAB. 
Proposal 4: The "mobile-IAB supported" indication broadcast by the Rel-18 mobile IAB capable parent cell can be used for the mobile IAB functionality support indication as well as for the access control purpose.
Proposal 5: For the Rel-18 Mobile IAB capable parent cell, it controls the presence of “IAB supported” and "mobile-IAB supported" indication independently. 
Proposal 6: When Rel-18 mobile IAB node connects to a parent cell that broadcasts “mobile IAB supported” , it includes the “mobile IAB-node indication” in the MSG. 5.
Proposal 7: When Rel-18 mobile IAB node acting as Rel-16/17 IAB connects to a parent cell that broadcasts “IAB supported”, it includes the “IAB-node indication” in MSG. 5. 
Proposal 8: For the UE capability report,  Rel-18 mobile IAB node may indicate both the IAB and mobile IAB relevant capabilities.
Proposal 9: If the BAP running CR plan to mention single mapping table and separate two mapping tables implementation, it would be better to further clarify that the “multiple entries for F1-C/non-F1” only happen for single mapping table implementation. Otherwise, it is suggested to remove both notes.
Proposal 10: For the RNA configuration via a list of NCGIs, in order to reduce unnecessary RNAU, the  RRC_INACTIVE UE may be notified of the NCGI change of the cells of mobile IAB-node-DU and UE then replace the old NCGI with new NCGI of mobile IAB-node-DU’s cell for the cells included in the RNA configuration.
Proposal 11: RAN2 to consider the PCI re-assignment for mobile IAB-DU’s cell during the HO preparation phase of co-located mobile IAB-MT.
Proposal 12: To avoid stationary neighboring gNB to add the mobile IAB cells into NCRT, it is suggested UE indicates to gNB that the cell is for mobile IAB when UE is requested to report more information for a PCI associated with mobile IAB cell.
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