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Introduction
During RAN3#118 meeting, the potential mobility enhancement for mobile IAB-node together with its served UEs was discussed and the following agreements were reached. In this paper, we will discuss the TAC/RNAC and NCGI issue and present our point of view.
	Dynamic TACs:
Static TAC solution is not pursued. 
RAN3 assumes that dynamic TAC solution should be supported. 
RAN3 to continue discussions on impacts (if any) of dynamic TAC solutions on RAN3 specs 
Send an LS to RAN2 (include SA2 in To) informing RAN2 of the decisions taken by RAN3


Discussion 
TA configuration
As agreed in RAN3#118 meeting, RAN3 assumes that dynamic TAC solution should be supported and static TAC solution is not pursued. We need to further discuss the impacts of dynamic TAC solutions on RAN3 specs at this meeting. Firstly we need to consider when and how to configure the changed TAC value of the mobile IAB node and then analyze the corresponding specification impact. In our opinion, TAC update of mobile IAB node may occur when the mobile IAB-node perform intra-gNB partial migration or inter-gNB partial migration or full migration. 
· Intra-gNB partial migration
When the mobile IAB node perform intra-gNB migration, gNB can determine whether it needs to configure a new TAC value for the mobile IAB node by comparing the TAC value broadcast in the source parent cell’s SIB and the TAC value broadcast in the target parent cell’s SIB. To be specific, if the TAC value in the SIB of the source parent cell is same as the TAC value in the SIB of the target parent cell, gNB does not need to configure a new TAC value for the mobile IAB node. On the contrary, if the TAC value in the SIB of the source parent cell is different from the TAC value in the SIB of the target parent cell, then gNB may decide to configure a new TAC value for the mobile IAB node or not. Further, the new TAC value can be configured to mobile IAB-DU via F1 signaling (e.g. GNB-CU CONFIGURATION UPDATE), or the new TAC value can be configured to mobile IAB-MT via RRC signaling (e.g. RRCReconfiguration) and then mobile IAB-MT transport the TAC value to its collocated mobile IAB-DU.
Observation 1: For intra-gNB partial migration, F1 signaling or RRC signaling can be used to transfer the new TAC if gNB determine to configure a new TAC value to the mobile IAB node.
Proposal 1: For intra-gNB partial migration, gNB can determine whether to configure a new TAC value to the mobile IAB node.
· Inter-gNB partial migration
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Figure 1. inter-gNB partial migration of mobile IAB node
For inter-gNB partial migration, gNB can configure a TAC value during mobile IAB MT’s migration phase or F1 transport migration phase.  As we know, the intention of dynamic TAC is to reflect the actual geographical location of mobile IAB node. And the mobile IAB MT’s target donor (e.g. Donor CU2) has more information about the mobile IAB node’s geographical location (e.g. target parent’s TAC, TAC(s) of the other cells of the mobile IAB MT’s target donor, etc.). So the mobile IAB-MT’s target donor (e.g. Donor CU2) can configure a TAC value to mobile IAB-MT via RRC signaling (e.g. reconfiguration with sync) when the mobile IAB-MT handover form donor CU1 to donor CU2 and then mobile IAB-MT deliver this TAC value to its collocated mobile IAB-DU. Upon receiving the TAC value, mobile IAB-DU may compare the TAC value with the old one. If the configured TAC value is different from the old one, mobile IAB-DU can update the TAC value to its donor via legacy F1 signaling (e.g. GNB-DU CONFIGURATION UPDATE REQUEST). On the other hand, mobile IAB-DU’donor (e.g. Donor CU1) can configure a TAC value to mobile IAB-DU via F1 signaling (e.g. GNB-CU CONFIGURATION UPDATE). In this case, mobile IAB-DU’s donor (e.g. Donor CU1) need to acquire the TAC information (e.g. TAC value of IAB node’s parent node or the allowed TAC(s) of the cells of the mobile IAB-MT’s target donor) from mobile IAB-MT’s target donor (e.g. Donor CU2) via Xn or NG interface after mobile IAB-MT migration. Then mobile IAB-DU’s donor (e.g. Donor CU1) may configure the mobile IAB-DU with the TAC which is aligned with the mobile IAB-MT’s target donor (e.g. Donor CU2). 
Observation 2: For inter-gNB partial migration, F1 signaling or RRC signaling can be used to transfer the new TAC if gNB determine to configure a new TAC value to the mobile IAB node.
Observation 3: For inter-gNB partial migration, if gNB determine to configure a new TAC value to mobile IAB node via F1 signaling, then mobile IAB-DU’s donor need to acquire some essential TAC information from mobile IAB-MT’s donor via Xn or NG.
· Full migration
For full migration, we can discuss this problem in two cases:
Case 1: mobile IAB-MT and mobile IAB-DU migrating to a same donor
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Figure 2. full migration of mobile IAB node (MT and DU migrating to a same donor)
In this case, the donor CU2 can configure a TAC value to mobile IAB-MT via RRC signaling (e.g. RRCReconfiguration) during mobile IAB-MT’s migration phase and then mobile IAB-MT delivers the TAC value to its collocated mobile IAB-DU. Upon receiving the TAC value, mobile IAB-DU will compare the TAC value with the old one. If the configured TAC value is different with the old one, mobile IAB-DU can update the TAC value to its donor via legacy F1 signaling (e.g. GNB-DU CONFIGURATION UPDATE REQUEST). Or the donor CU1 can configure a TAC value to mobile IAB-DU via F1 signaling (e.g. GNB-CU CONFIGURATION UPDATE) in mobile IAB-DU’s transport migration phase, or the donor CU2 can configure a TAC value to mobile IAB-DU via F1 signaling (e.g. F1 SETUP ACKNOLEDGE) in mobile IAB-DU migration phase. 
Observation 4: For full migration (mobile IAB-MT and mobile IAB-DU migrating to a same donor), F1 signaling or RRC signaling can be used to transfer the new TAC if gNB determine to configure a new TAC value to the mobile IAB node.
Case 2: mobile IAB-MT and mobile IAB-DU migration to different donors
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Figure 3. full migration of mobile IAB node (MT and DU migration to different donors)
In this case, the mobile IAB-MT’s donor (e.g. Donor CU2) can configure a TAC value to mobile IAB-MT via RRC signaling (e.g. RRCReconfiguration) in mobile IAB-MT’s migration phase and then mobile IAB-MT delivers the TAC value to its collocated mobile IAB-DU. Upon receiving the TAC value, mobile IAB-DU will compare the TAC value with the old one. If the configured TAC value is different with the old one, mobile IAB-DU can update the TAC value to its donor via legacy F1 signaling (e.g. GNB-DU CONFIGURATION UPDATE REQUEST). Alternatively, the mobile IAB-DU’s source donor (Donor CU1) can configure a TAC value to mobile IAB-DU via F1 signaling (e.g. GNB-CU CONFIGURATION UPDATE) in F1 transport migration phase, or the mobile IAB-DU’s target donor (e.g. Donor CU3) can configure a TAC value to mobile IAB-DU via F1 signaling (e.g. F1 SETUP ACKNOLEDGE) in mobile IAB-DU’s migration phase. In these two cases, the mobile IAB-DU’s target donor need to acquire some essential TAC information from mobile IAB-MT’s donor before configuring a TAC value to mobile IAB-DU. 
Observation 5: For full migration (mobile IAB-MT and mobile IAB-DU migrating to different donors), F1 signaling or RRC signaling can be used to transfer the new TAC if gNB determine to configure a new TAC value to the mobile IAB node.
Observation 6: For full migration (mobile IAB-MT and mobile IAB-DU migrating to different donors), if gNB determine to configure a new TAC value to the mobile IAB node via F1 signaling, then mobile IAB-DU’s donor need to acquire some essential TAC information from mobile IAB-MT’s donor via Xn or NG.
In addition, we can also directly align the TAC value of the mobile IAB node with the TAC value in the SIB of the parent node without distinguishing the type of migration. To be specific, after receiving the handover command during mobile-IAB MT’s migration procedure, mobile IAB-node can acquire TAC value from target parent node’s SIB. If the TAC is different with the old one, mobile IAB node can update TAC value to mobile IAB-DU’s donor via F1 signaling (e.g. GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE). Upon receiving acknowledge from mobile IAB-DU’s donor, mobile IAB-DU broadcast the new TAC in SIB. However, if the mobile IAB cell’s TAC is same as the TAC value of its parent node, forbidden Tracking Area mechanism will not work for the UE that does not support CAG functionality. Firstly, AMF need to configure a forbidden TA list to the UE when the UE does not support CAG functionality and is not allowed to access the mobile IAB node. And the TAC of the mobile IAB node need to be included in the configured forbidden TA list. And at this time, the mobile IAB cell’s TAC is same as the TAC value of its parent node, so the UE cannot access the mobile IAB node’s parent cell normally. Therefore, the function of the UE to access a normal cell is affected, which is unreasonable.
Observation 7: If the mobile IAB cell’s TAC is directly aligned with the TAC value of its parent node, forbidden Tracking Area mechanism will not work for the UE that does not support CAG functionality.
In summary, there may be more spec impact if the TAC value is configured by mobile IAB-DU’s donor (e.g. Xn and NG need to be enhanced in the case of inter-gNB partial migration and full migration (mobile IAB-MT and mobile IAB-DU migrating to different donors)). While TAC align with the TAC value broadcast by the parent cell of mobile IAB node, forbidden Tracking Area mechanism will not work. So we prefer the TAC value that are broadcast in a mobile IAB cell's system information can be configured by mobile IAB-MT and RRCReconfiguration message need to be enhanced. Furthermore, the scheme of configuring TAC by mobile IAB-MT is in the mobile-IAB MT’s migration phase, which is common for various migrations (intra-gNB partial migration, inter-gNB partial migration, full migration). We prefer a unified solution.
Proposal 2: Mobile IAB-MT’s donor can configure a TAC value to mobile IAB-MT via RRC signaling and then mobile IAB-MT delivers the TAC value to its collocated mobile IAB-DU for SIB broadcasting.
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 3: 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 4: 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. 
NCGI configuration
During RAN3#117bis meeting, the change of NCGI was discussed and the following agreement was made:
	RAN3 achieved the following agreement on NCGI: ‘The NCGI of the mobile IAB-DU cell is changed when the F1-terminating donor CU of the mobile IAB-DU is changed.’


In our opinion, the new NCGI can be configured by mobile IAB-DU’s source donor or mobile IAB-DU’s target donor. Mobile IAB-DU’s source donor can acquire new NCGI from mobile IAB-DU’s target donor via Xn or NG signaling, and then configure the new NCGI to mobile IAB node via F1 or RRC signaling. To be specific, mobile IAB-DU’s target donor can send new NCGI to mobile IAB-DU’s source donor in Handover Preparation procedure via Xn interface if available. New NCGI will be transferred in NG message when there is no Xn between mobile IAB-DU’s source donor and mobile IAB-DU’s source donor. According to current spec, NCGI is not included in any Xn/NG message. So, RAN3 need to consider Xn and NG enhancement to support new NCGI transport. On the other hand, upon receiving new NCGI, mobile IAB-DU’s source donor need to configure it to mobile IAB node. The new NCGI configuration may be transport via F1 signaling (e.g. GNB-CU CONFIGURATION UPDATE) or RRC signaling (e.g. RRCReconfiguraiton). As we know, there is NCGI field in legacy GNB-CU CONFIGURATION UPDATE message. However, the NCGI is used to be cell index. So F1 signaling need to be enhanced if we want to transport new NCGI via F1 interface. As for RRCReconfiguration message, it has not been used to configure NCGI in legacy. So the enhancement is inevitable if we want to transport new NCGI via RRC signaling. In summary, at least Xn/NG/F1 or Xn/NG/RRC need to be enhanced if new NCGI is configured by mobile IAB-DU’s source donor.
Or mobile IAB node can also acquire new NCGI from mobile IAB-DU’s target donor during F1 SETUP procedure. As we know, mobile IAB node need to establish new F1 with mobile IAB-DU’s target donor when mobile IAB-DU change its donor CU. In our opinion, mobile IAB-DU can carry old NCGI in F1 SETUP REQUESR towards mobile IAB-DU’s target donor. Upon receiving F1 SETUP REQUESR from a mobile IAB node, mobile IAB-DU’s target donor can judge whether the mobile IAB is in initial access procedure or DU handover procedure by check Handover Preparation information. If this is a handover mobile IAB, mobile IAB-DU’s target donor can carry new NCGI in F1 SETUP RESPONSE message. In other words, F1 SETUP RESPONSE message need to be enhanced.
As we can see above, we can get less spec impact if we choose the latter option (e.g. configured by target terminating donor). So we suggest modify F1 SETUP procedure to configure new NCGI.
Proposal 5: The new NCGI of the mobile IAB-DU cell can be configured by mobile IAB-DU’s target donor via F1 SETUP procedure.
Conclusion
In this paper, we discussed the TAC/RNAC and NCGI issue and presented our point of view. The following observations and proposals are given:
Observation 1: For intra-gNB partial migration, F1 signaling or RRC signaling can be used to transfer the new TAC if gNB determine to configure a new TAC value to the mobile IAB node.
Observation 2: For inter-gNB partial migration, F1 signaling or RRC signaling can be used to transfer the new TAC if gNB determine to configure a new TAC value to the mobile IAB node.
Observation 3: For inter-gNB partial migration, if gNB determine to configure a new TAC value to mobile IAB node via F1 signaling, then mobile IAB-DU’s donor need to acquire some essential TAC information from mobile IAB-MT’s donor via Xn or NG.
Observation 4: For full migration (mobile IAB-MT and mobile IAB-DU migrating to a same donor), F1 signaling or RRC signaling can be used to transfer the new TAC if gNB determine to configure a new TAC value to the mobile IAB node.
Observation 5: For full migration (mobile IAB-MT and mobile IAB-DU migrating to different donors), F1 signaling or RRC signaling can be used to transfer the new TAC if gNB determine to configure a new TAC value to the mobile IAB node.
Observation 6: For full migration (mobile IAB-MT and mobile IAB-DU migrating to different donors), if gNB determine to configure a new TAC value to the mobile IAB node via F1 signaling, then mobile IAB-DU’s donor need to acquire some essential TAC information from mobile IAB-MT’s donor via Xn or NG.
[bookmark: _GoBack]Observation 7: If the mobile IAB cell’s TAC is directly aligned with the TAC value of its parent node, forbidden Tracking Area mechanism will not work for the UE that does not support CAG functionality.
Proposal 1: For intra-gNB partial migration, gNB can determine whether to configure a new TAC value to the mobile IAB node.
Proposal 2: Mobile IAB-MT’s donor can configure a TAC value to mobile IAB-MT via RRC signaling and then mobile IAB-MT delivers the TAC value to its collocated mobile IAB-DU for SIB broadcasting.
Proposal 3: 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 4: 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.
Proposal 5: The new NCGI of the mobile IAB-DU cell can be configured by mobile IAB-DU’s target donor via F1 SETUP procedure.
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