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Introduction
During RAN2#119bis meeting, the mobile IAB was discussed and the following agreements were reached. In this paper, we will focus on the remaining issues for mobile IAB and present our point of view. 
	UE capability signalling is the baseline to let CU know that the MT is a “mobile-IAB” type. FFS early mobile-IAB indication, e.g. in Msg5.
Regarding moving status/mode indication, R2 observes that legacy reporting of mobility state (e.g. mobilityState-r16) could be reused, and maybe also current location reporting from the UE. FFS whether any of this need to be enhanced or complemented, e.g. for the potential purpose of predictive mobility.
RAN2 confirms that Mobile IAB need to work with legacy UEs. 
RAN2 observes that a UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e. the UE then need to know that this is such a cell). FFS the time. FFS if this is needed. 
RAN2 assume below for the UEs working in the mobile IAB cell (may be obvious):
Assumption 1: From the NW perspective of mobile-IAB cell, the principle of setting the legacy parameters (including cell (re)selection, cell reservations and access restrictions) does not change, compared to the legacy IAB cell.
Assumption 2: No spec impact to legacy UEs behaviors.
Assumption 3: Any R18 newly broadcasted info of mobile-IAB cell (if agreed) does not forbid/control the access of legacy UEs.
Assumption 4: Non-enhanced UEs (including legacy UEs and R18 UEs not supporting the enhancement) just ignore the R18 newly broadcasted info of mobile-IAB cell (if agreed).
RAN2 assumption: For the mobile IAB cell broadcasting info: 
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
FFS how this is used (might be implementation specific).
RAN2 has from the Mobile IAB WI perspective not identified any modifications to prevent the surrounding UE from accessing the mobile IAB-node, but believes that SA2 may be working on Rel-18 solutions that may be applicable (wait for SA2)


Discussion
Mobile IAB indication from IAB-MT to donor CU
During RAN2#119 meeting, RAN2 has agreed to discuss whether the mobile IAB-MT need to send a mobile-IAB indication (capability or mobility) to the donor CU. On the other hand, it has been agreed during RAN2#119bis meeting that UE capability signalling is the baseline to let CU know that the MT is a “mobile-IAB” type. FFS early mobile-IAB indication, e.g. in Msg5.
 In our opinion, it is necessary for the mobile IAB-MT to send the mobile-IAB indication to donor CU as early as possible, for example, in the  RRCSetupComplete message. This may be used to indicate that the connection is being established by a mobile IAB-node. Upon receiving such indication, the donor CU may select an AMF which support mobile IAB for this mobile IAB-MT. According to the latest TR 23.700-05, it has been concluded that the AMF need to be enhanced to support the mobile IAB function. For example, AMF should be able to accept the initial registration of IAB-UE acting as MBSR for a PLMN based on subscription information. In addition, the AMF of the MBSR can indicate to the MBSR that it is not allowed to act as MBSR in the registration area as part of registration procedure. Since it is hard to mandate that all AMF support mobile IAB function, it is necessary for IAB-MT to send the mobile-IAB indication via the RRCSetupComplete message to assist the donor CU to select the AMF support mobile IAB.
Proposal 1: To assist the donor CU to select the AMF support mobile IAB, it is necessary for IAB-MT to send the mobile-IAB indication via the RRCSetupComplete message.  
On the other hand, it has been discussed whether the mobile IAB-MT need to send the moving status/mode indication to donor CU. RAN2 observes that legacy reporting of mobility state (e.g. mobilityState-r16) could be reused, and maybe also current location reporting from the UE. FFS whether any of this need to be enhanced or complemented, e.g. for the potential purpose of predictive mobility. In our opinion, Both the mobilityState and commonLocationInfo may be reused by the mobile IAB-MT to report its mobility status. For example, the the UE may report the commonLocationInfo via the MeasurementReport message. The commonLocationInfo may include the location coordinate, velocity, timestamp, etc. Mobile IAB-MT may report the commonLocationInfo in the same way as normal UE. Based on the report, the donor CU may be aware of whether the mobile IAB-MT is moving. Based on the past velocity and position info of mobile IAB-MT, it is also possible for donor CU to predict mobility.  It is not necessary to enhance this any more.
[bookmark: _GoBack]Proposal 2: Both the legacy mobilityState and commonLocationInfo may be reused by the mobile IAB-MT to report its mobility status to donor CU. No further enhancement is needed. 
Mobile IAB support indication broadcast by parent DU
During RAN2#119bis meeting, it is discussed whether to introduce that stationary network broadcasts indication of “supporting mobile-IAB”. It is observed during the meeting that whether a network to mobile IAB node indication is needed could depend on whether a mobile IAB node could/should camp on/connect to a normal IAB-capable cell. In our opinion, it is necessary for the parent DU to broadcast mobile IAB support indication, which imply that the donor CU which is reachable via this parent DU can support mobile IAB. As we know, donor CU needs to be enhanced to support the mobile IAB functionality, such as full migration. Not all the donor CU can support mobile IAB. In order to differentiate the parent DU connected to the mobile IAB capable donor CU, it is necessary for such parent DU broadcast the mobile IAB support indication. Otherwise, the mobile IAB node may connect to parent DU which connects to normal IAB-capable donor CU and has to reconnect to other mobile IAB capable parent DU. 
Proposal 3: In order to for mobile IAB node differentiate the parent DU connected to the mobile IAB capable donor CU, it is suggested that the cell of parent DU broadcast the mobile IAB support indication.
On the other hand, suppose the mobile IAB node only enable the normal IAB operation and act as normal stationary IAB node, it is possible for such mobile IAB node camp/connect to a normal IAB-capable cell. When entering RRC_Connected state, the mobile IAB node may send the IAB-node indication instead of mobile IAB indication to donor CU. Otherwise, it is suggested for the mobile IAB node to camp on or connect to the mobile IAB capable donor DU.  
Proposal 4: For mobile IAB node which only enable the normal IAB operation and act as normal stationary IAB node, it can camp/connect to a normal IAB-capable cell. In this case, the mobile IAB node may send the IAB-node indication instead of mobile IAB indication to donor CU.
Mobile-IAB cell indication broadcast by mobile IAB cell
From the perspective of mobile IAB-DU, RAN2 has assumed that the mobile IAB cell may broadcast 1 bit mobile-IAB cell type indication to assist mobility in idle/inactive mode for Rel-18 UEs. It is FFS if this is to assist UE to know it is onboard. On the other hand, RAN2 observes that a UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e. the UE then need to know that this is such a cell). It is FFS for the time and if this is needed. 
According to the latest TR 23.700-05, it has been concluded that CAG Identifier is used to control the access of UE via MBSR (i.e. mobile IAB-node) and existing CAG mechanism can be used for managing UE’s access to MBSR. RAN and CN supports the UE access control based on the CAG identifier associated with the cell and the allowed CAG identifiers for the UE that supports CAG functionality. For the UE that does not support CAG functionality, RAN and CN are allowed to use not only CAG mechanism but also the other existing mechanism e.g. forbidden Tracking Area. In addition, extra information (e.g. time duration and location information) may be deployed together with the CAG Identifier for MBSR that UE can access. The enhanced Allowed CAG list will be provided to UE and AMF for enforcement to make sure UE not accessing the MBSR cell outside of the time duration or geographic area.
Observation 1: SA2 has concluded that CAG Identifier is used to control the access of UE via MBSR (i.e. mobile IAB-node) and existing CAG mechanism can be used for managing UE’s access to MBSR. For the UE that does not support CAG functionality, RAN and CN are allowed to use the other existing mechanism e.g. forbidden Tracking Area. 
Based on the progress of SA2, the CAG capable UE may regard itself as onboard if it can access a mobile IAB node broadcast a CAG ID contained in the UE’s allowed CAG list.On the other hand, for the UE that does not support CAG functionality, UE may also regard itself as onboard if it can camp on the mobile IAB cell which broadcast at least one TA that is not part of the UE’s "Forbidden Tracking Areas for Roaming" list. In order to support this, a prerequisite is that UE should be able to make sure that the cell is mobile IAB cell and then check the corresponding CAG ID or TA broadcast by the cell to determine whether it can be onboard. Based on this observation, it is suggested that the mobile IAB cell may broadcast 1 bit mobile-IAB cell type indication. 
Proposal 5:  RAN2 to confirm that mobile IAB cell broadcast 1 bit mobile-IAB cell type indication. 
Proposal 6: Based on the mobile-IAB cell type indication broadcast by a cell, UE may make sure that the cell is a mobile IAB cell. Then UE can check the corresponding CAG ID or TA broadcast by the mobile IAB cell to determine whether it can be onboard.
For the UE which has already camped on mobile IAB cells, in order to avoid unnecessary inter-frequency measurement with high priority, it is suggested that UE regard the frequency which provide mobile IAB cell to be the highest priority. For the intra-frequency measurement, it is performed only if the serving cell can not fulfil the given threshold based on legacy mechanism. In addition, the relaxed RRM measurement for inter/intra-frequency cells may be enabled for UEs camped on the mobile IAB cells. 
Proposal 7: To avoid unnecessary inter-frequency measurement with high priority, UE camped on mobile IAB cell may regard the frequency which provide mobile IAB cell to be the highest priority. In addition, the relaxed RRM measurement may be enabled for UEs camped on the mobile IAB cells.
With the movement of mobile IAB, the PCI/frequency of mobile IAB cells may change. From the perspective of RRC_IDLE/INACTIVE UE, it can no longer detect the serving cell and then will initiate the intra/inter-frequency measurement. Based on this observation, it would be better to notify the camped UE with the PCI/frequency change in advance and then the camped RRC_IDLE/INACTIVE UE try to re-select the cell with new PCI/frequency. On the other hand, if the UE is not notified of the new PCI and it continue to camped on the cell with old PCI. Actually, the old PCI may be used by the neighboring stationary cells, which may cause confusion for the RRC_IDLE/INACTIVE UE. 
Proposal 8: Suppose the PCI/frequency of mobile IAB cell change due to collision avoidance, it is suggested to notify the camped UE with the potential change in advance and then the camped RRC_IDLE/INACTIVE UE re-select the cell with new PCI/frequency.
TA configuration
According to the progress of last RAN2#119bis meeting, RAN2 is still discussing if the mobile IAB-node’s TAC broadcast needs to change when the IAB-node is moving. On the other hand, SA2 has reached interim conclusion on this issue as follows:
	TR 23.700-05
-	During MBSR’s mobility, the TAC broadcasted by the MBSR is the same as the TAC of the cell where the IAB-UE is located. When the IAB-UE enters to a new TA, the cell broadcasting information is updated accordingly.
-	The UE’s mobility management is performed using the legacy mechanism as defined in the TS 23.501 [2] and TS 23.502 [5]. The UE in CM-Idle shall follow legacy procedure when detecting a TAC which is not in the TA list. 
Editor's note: The alternatives assuming MBSR operates with dedicated TAC(s) or TAC from Donor are subject to the feedback of RAN WGs.


Observation 2: SA2 has reached interim conclusion that the mobile IAB-node’s TAC broadcast can be updated with the TAC of the cell of parent node. For the alternative such as dedicated TAC or TAC from donor, they are subject to the feedback of RAN WGs.
As far as we know, the TA handling of moving cells has been discussed in R17 for NR satellite access. According to TS 23.501, the NG-RAN may change the TAC values that are broadcast in a cell's system information as the cell moves in order to ensure that each TA is Earth-stationary. Similarly, it 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 cell's system information as the cell moves. With regard to the TAC value, it can be one of the TAC values broadcast the by parent cell or it can be assigned by the donor CU. On the other hand, AMF may provide the UEs served by the mobile IAB-DU’s cell with a list TACs, which potentially will be broadcast by the mobile IAB along the movement. In this way, the UEs served by the mobile IAB do not need to perform mobility registration when the mobile IAB cell changes TACs. 
With regard to the dedicated TAC, it may be detrimental to the user location tracking since the TAC within the reported user location information does not reflect the physical location. Additional specification impact may be introduced. For example, the question raised by SA2 in the LS(R2-2209350) requires 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. 
Proposal 9: The TAC values that are broadcast in a mobile IAB cell's system information can be updated as the mobile IAB moves. FFS whether to updated as the TAC value of parent cell or assigned by donor CU. 
Proposal 10: Dedicated TAC is not pursued.  
RNA configuration
In addition to TA configuration, the RNA(RAN Notification Area) configuration should be discussed in RAN. 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 or a list of RAN Area Code (RANAC) or TAC. The involved cells will broadcast one RANAC in the SIB1 if the RNA is defined via RANAC. UE needs to perform RNAU when the UE re-selects a cell that does not belong to its previously configured RNA. When UE performs RNAU, it may initiate the RRC connection resumption procedure toward gNB, providing the I-RNTI allocated by the last serving gNB and appropriate cause value. 
With it comes to the mobile IAB scenario, the mobile IAB node moves together with the vehicles, which may be across different RNAs. Similar to the TAU, the RNAU in mobile IAB scenario also involves a large group of UEs and should be avoided. Generally speaking, the following two cases should be considered: 
· RNA is configured via RANAC
When the mobile IAB-node performs HO from source donor to target donor, the mobile IAB-MT may detect that the RANAC of target donor’s cell is different from the RANAC broadcast by co-located mobile IAB-DU. In order to keep the UE reachability within RAN area, the mobile IAB-DU’s cells may change the RANAC values broadcast in system information to keep align with the cell of parent donor. Alternatively, the target donor CU may send the RANAC configuration to mobile IAB-DU and then mobile IAB-DU’s cell broadcast this RANAC value in system information. 
In order to reduce the RNAU of RRC_INACTIVE UEs served by the mobile IAB-DU’s cell, it is suggested that the donor CU of mobile IAB node provide UEs served by the mobile IAB-DU’s cell with a list RANACs, which potentially will be broadcast by the mobile IAB node along the movement and where the Xn connection is available between donor CU and potential target CUs for mobile IAB node. In this way, the UEs served by the mobile IAB node do not need to perform RNAU when the mobile IAB-DU changes RANACs. 
Proposal 11: For the RNA configuration via RANAC, the RANAC values that are broadcast by mobile IAB-DU’s cells may change with the serving donor.
· RNA is configured via a list of NCGIs 
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 served by the cells of mobile IAB-node-DU replace the old NCGI with the new one in its cell list of RAN area.  
Proposal 12: For the RNA configuration via RANAC, the UE may replace the old NCGI with new NCGI of mobile IAB-node-DU’s cell for the cells included in the RNA configuration.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Conclusion
In this contribution, we focus on the remaining issues for mobile IAB and present our point of view. The following proposals are given:
Observation 1: SA2 has concluded that CAG Identifier is used to control the access of UE via MBSR (i.e. mobile IAB-node) and existing CAG mechanism can be used for managing UE’s access to MBSR. For the UE that does not support CAG functionality, RAN and CN are allowed to use the other existing mechanism e.g. forbidden Tracking Area. 
Observation 2: SA2 has reached interim conclusion that the mobile IAB-node’s TAC broadcast can be updated with the TAC of the cell of parent node. For the alternative such as dedicated TAC or TAC from donor, they are subject to the feedback of RAN WGs.

Proposal 1: To assist the donor CU to select the AMF support mobile IAB, it is necessary for IAB-MT to send the mobile-IAB indication via the RRCSetupComplete message.
Proposal 2: Both the legacy mobilityState and commonLocationInfo may be reused by the mobile IAB-MT to report its mobility status to donor CU. No further enhancement is needed. 
Proposal 3: In order to for mobile IAB node differentiate the parent DU connected to the mobile IAB capable donor CU, it is suggested that the cell of parent DU broadcast the mobile IAB support indication.
Proposal 4: For mobile IAB node which only enable the normal IAB operation and act as normal stationary IAB node, it can camp/connect to a normal IAB-capable cell. In this case, the mobile IAB node may send the IAB-node indication instead of mobile IAB indication to donor CU.
Proposal 5:  RAN2 to confirm that mobile IAB cell broadcast 1 bit mobile-IAB cell type indication. 
Proposal 6: Based on the mobile-IAB cell type indication broadcast by a cell, UE may make sure that the cell is a mobile IAB cell. Then UE can check the corresponding CAG ID or TA broadcast by the mobile IAB cell to determine whether it can be onboard.
Proposal 7: To avoid unnecessary inter-frequency measurement with high priority, UE camped on mobile IAB cell may regard the frequency which provide mobile IAB cell to be the highest priority. In addition, the relaxed RRM measurement may be enabled for UEs camped on the mobile IAB cells.
Proposal 8: Suppose the PCI/frequency of mobile IAB cell change due to collision avoidance, it is suggested to notify the camped UE with the potential change in advance and then the camped RRC_IDLE/INACTIVE UE re-select the cell with new PCI/frequency.
Proposal 9: The TAC values that are broadcast in a mobile IAB cell's system information can be updated as the mobile IAB moves. FFS whether to updated as the TAC value of parent cell or assigned by donor CU. 
Proposal 10: Dedicated TAC is not pursued.  
Proposal 11: For the RNA configuration via RANAC, the RANAC values that are broadcast by mobile IAB-DU’s cells may change with the serving donor.
Proposal 12: For the RNA configuration via RANAC, the UE may replace the old NCGI with new NCGI of mobile IAB-node-DU’s cell for the cells included in the RNA configuration.
Reference
[1] RAN2#119bis Chairman notes.
3GPP
