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Introduction
During RAN3#120 meeting, topics on enhancements for mobility of an IAB-node together with its served UEs were discussed and some agreements on NCGI reconfiguration were reached. Meanwhile, there is still some open issues to be further discussed, e.g., DU cell configuration, sharing of information between two logical DUs, whether source donor should know whether the target cell belongs to a mIAB-Node. In this contribution, we discuss the open issues on enhancements to IAB node migration and present our considerations. 

Discussion
DU cell configuration
NCGI (re)configuration

During RAN3#120 meeting, it was agreed that the mIAB-DU’s NCGI is configured by OAM, and it may be re-configured by the donor CU via F1. 
	The mIAB-DU’s NCGI is configured by OAM, and, e.g. to avoid CGI collision, it may be re-configured by the donor CU via F1 based on a list of NCGIs that has been configured on this donor CU by OAM or by pre-configuration. This should not affect the existing procedure of configuring NCGI of cells served by a stationary DU via OAM. 


The underlying assumption is that the DU´s OAM has visibility on the result of the CU-based CGI re-configuration. It needs to be further discussed how to ensure that such observability is supported. 

RAN3 to send an LS to SA5 including the content of the agreement. Explain the status quo in RAN3 concerning the use cases discussed. Ask SA5 how to ensure that OAM has visibility over the CGI reconfiguration decisions, as well as on feasibility and feedback of the solution and requirements agreed. To be further discussed whether any further questions need to be posed to SA5 


During DU migration, the target logical DU obtains parameters from its OAM, which includes NCGI of the target logical DU cells. And then the target logical DU initiates F1 setup procedure to the DU’s target donor. The gNB-DU Served Cell Information which includes the NCGI configured by OAM should be included in the F1 setup request message. And then the DU’s target donor may re-configure the NCGI for the target logical DU cells if there is CGI collision in the F1 setup response message. Specifically, the  DU’s target donor can include the reconfigured NCGI for the cells to be activated, via the Cells to be Activated List IE. So the F1 SETUP RESPONSE message needs to be enhanced to include the reconfigured NCGI. Besides, the DU’s target donor may decide to activate new cells in the target logical DU via GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE messages. So the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE messages need to be enhanced to include the reconfigured NCGI as well. 
Observation 1: The DU’s target donor may activate new cells in the target logical DU via F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE messages.

Proposal 1: The F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE messages are enhanced to include the reconfigured NCGI.
The text proposal for TS 38.473 is provided in the Annex.
Proposal 2: RAN3 to agree the TP for BL CR for TS 38.473 in the Annex.
TAC (re)configuration
Based on TS 23.501, TAC broadcasted by the MBSR cells can be configured by the OAM or donor-CU. When MBSR moves to a serving cell with a different TAC, the TAC to be broadcasted by the MBSR may also change. How to configure the TAC and further updates will be added based on RAN WG inputs. 
	TS 23.501 v 18.1.0
The TAC broadcasted by the MBSR cell(s) can be configured by the OAM or donor-CU. When MBSR moves to a serving cell with a different TAC, the TAC to be broadcasted by the MBSR may also change.

For a UE served by a MBSR cell, it may observe change of TAC and/or cell IDs, even if it is still connected to the same MBSR. This can trigger mobility registrations, as defined in TS 23.502 [3], if the new TAC is not in the TAI list in the RA.

Editor's note:
How to configure the TAC and further updates will be added based on RAN WG inputs.


Observation 2: Based on TS 23.501, the TAC broadcast by the mobile IAB cell can be configured by the OAM or donor-CU. 

During RAN3#119 and RAN3#119bis meeting, TAC/RANAC issue were discussed and the following agreements were reached:
	RAN3#119 agreement
Capture on stage 2 that the TAC/RANAC broadcast by the mobile IAB-DU can be changed in order to reflect the mIAB-node’s physical location. It needs to be further discussed how the mobile IAB-DU’s TAC/RANAC is changed and what Stage 3 impacts are (if any). 

RAN3#119bis agreement
The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell.


Here we discuss the (re)configuration of TAC for mobile IAB-DU so that the TAC broadcast by the mobile IAB cell can be changed to reflect the mIAB-node’s physical location. As agreed in RAN3#119bis meeting, the IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell. In our understanding, that means both the two deployments (same or different TAC values) need to be supported. If the IAB-DU’s TAC has the same value as the TAC of the mIAB-MT’s serving cell, the IAB-DU copies and broadcasts the TAC of the mIAB-MT’s serving cell by implementation. If the IAB-DU’s TAC has a different value than the TAC of the mIAB-MT’s serving cell, it needs to be discussed how to (re)configure the TAC for mobile IAB cell. OAM based and donor-CU basesd (re)configuration are discussed during RAN3#119bis meeting. Similar as the (re)configuration of NCGI, the OAM based (re)configuration may not be able to work well in mobile IAB scenario while the CU-based (re)configuration is much more efficient and flexible. Moreover, the mIAB-DU cell’s TAC may need to be reconfigured much more frequently than NCGI, i.e. the TAC needs to be reconfigured upon MT migration while NCGI needs to be reconfigured upon DU migration. So we suggest that the TAC of the mobile IAB-DU cell can be (re)configured by mobile IAB-MT’s target donor. 

Observation 3: For the (re)configuration of NCGI and TAC, the OAM based mechanism may not be able to work well in mobile IAB scenario while the CU-based mechanism is much more efficient and flexible.
Observation 4: The mIAB-DU cell’s TAC needs to be reconfigured much more frequently than NCGI, i.e. the TAC may need to be reconfigured upon MT migration while NCGI needs to be reconfigured upon DU migration.
Proposal 3: The TAC of the mobile IAB-DU cell can be (re)configured by IAB donor CU upon MT migration. 
Here we discuss how to configure the TAC broadcast by the mobile IAB cell by IAB-donor. Specifically it needs to be discussed whether the TAC for mobile IAB cell is configured by the MT’s CU via RRC or by the DU’s CU via F1. As we know, the TAC broadcast by mobile IAB cell may need to change after intra-donor migration, inter-donor partial migration or full migration. In the scenario where intra-donor migration and full migration where MT and co-located DU are migrated to the same donor, the MT and co-located DU are connected to the same donor. In this scenario, the two options has similar standardization effort, i.e. both RRC and F1 signaling needs to be enhanced to include the configured TAC for mobile IAB cell.
Observation 5: In the scenario where MT and co-located DU are connected to the same donor, the two options (configuration of TAC via RRC or F1) has similar standardization effort, i.e. RRC or F1 signaling needs to be enhanced to include the configured TAC for mobile IAB cell.
For inter-donor partial migration and full migration where MT and co-located DU are migrated to different donors, the MT and co-located DU are connected to different donors. The two options for CU based TAC reconfiguration are analyzed in the below.  

Option 1: the TAC broadcast by the mobile IAB cell is configured by DU’s donor via F1

In this option, the TAC broadcast by the mobile IAB cell is configured by DU’s donor and the TAC needs to reflect the mIAB-node’s physical location. The fact is that the MT’s donor has more information about the mIAB-node’s physical location. For example, the MT’s donor can determine the mIAB-node’s physical location based on the cell ID and/or TAC of MT’s serving cell. On the contrary, the DU’s donor CU may be far away from MT’s donor and be not aware of mIAB-node’s location, especially when there is no Xn connection between the MT’s donor and DU’s donor. In this case, the DU’s donor is not able to configure the TAC for the mobile IAB node. One potential solution is that the DU’s donor could coordinate with the MT’s donor so that the DU’s donor can determine how to configure the TAC for mobile IAB cell. That means both XnAP and NGAP needs to be enhanced to support the TAC configuration for mobile IAB cell by the DU’s donor. 
Observation 6: In the scenario where MT and co-located DU are connected to the different donors, the MT’s donor has more information about the mIAB-node’s physical location. While the DU’s donor may be far away from MT’s donor and be not aware of mIAB-node’s location, especially when there is no Xn connection between the MT’s donor and DU’s donor.
Observation 7: If the TAC broadcast by the mobile IAB cell is configured by DU’s donor via F1, DU’s donor needs to coordinate with the MT’s donor in order to determine the TAC for mobile IAB cell. That means F1AP, XnAP and NGAP needs to be enhanced to support the TAC configuration for mobile IAB cell by the DU’s donor. 
Option 2: the TAC broadcast by the mobile IAB cell is configured by MT’s donor via RRC

In this option, , the MT’s target donor can determine whether to reconfigure the TAC for mobile IAB cell and configures the TAC if needed via RRC during MT migration, e.g., via HO cmd message. In this option, only RRC signaling needs to be enhanced to include the configured TAC for mobile IAB cell, while no Xn/NG enhancement is needed since no coordination between MT’s donor and DU’s donor is needed.

Observation 8: If the TAC broadcast by the mobile IAB cell is configured by MT’s donor via RRC, only RRC signaling (e.g., HO cmd message) needs to be enhanced to include TAC for mobile IAB cell, while no Xn/NG enhancement is needed since no coordination between MT’s donor and DU’s donor is needed. 
In a sum, more standardization effort and spec impact (i.e. including F1/Xn/NG impact) is needed if the TAC of mobile IAB cell is configured by DU’s donor via F1 in the scenario where MT and co-located DU are connected to the different donors. So we suggest that the TAC broadcast by the mobile IAB cell is configured by MT’s donor via RRC for all scenarios. As we can see, the configuration of TAC by MT’s donor via RRC needs to be discussed in RAN2. So we suggest to send an LS to RAN2 to trigger the corresponding work in RAN2. 
Proposal 4: RAN3 assumes that the TAC broadcast by the mobile IAB cell is configured by MT’s donor via RRC. 
Proposal 5: Send an LS to RAN2 to inform the progress in RAN3 and trigger the discussion on TAC (re)configuration in RAN2.
RNA (re)configuration
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. 
When it comes to the mobile IAB scenario, the mobile IAB node moves together with the vehicles, which may be across different RNAs. As agreed in RAN3, the TAC/RANAC broadcast by the mobile IAB-DU can be changed in order to reflect the mIAB-node’s physical location. To be specific, 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-MT via RRC signalling during mobile IAB-MT migration procedure 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 of 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 6: To support the dynamic change of RANAC, the following two options may be considered: 

1)The mobile IAB-DU’s cells may change the RANAC values broadcast in system information to keep align with the cell of parent donor. 
2)The target donor CU may send the RANAC configuration to mobile IAB-MT via RRC signalling and then mobile IAB-DU’s cell broadcast this RANAC value in system information.
On the other hand, RNA may be 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 7: For the RNA configuration via a list of NCGIs, 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.

Suppose the RRC_INACTIVE UE’s context is stored in the last serving gNB of RRC_INACTIVE UE, when the mobile IAB-DU migrates from source donor CU to target donor CU, the source donor CU may only send the I-RNTI of RRC_INACTIVE UE served by the mobile IAB node to target donor CU during the HO preparation procedure. And the target donor CU may send the location info (such as gNB ID, I-RNTI, NCGI, etc) of RRC_INACTIVE UE to last serving gNB. In this way, the RRC_INACTIVE UE’s context is stored in the last serving gNB of RRC_INACTIVE UE  until the new target donor CU may not have Xn connection with the last serving gNB. At this time, the target donor CU may request the source donor CU to retrieve the RRC_INACTIVE UE’s context from last serving gNB. 
On the other hand, source donor CU may always send the UE context of RRC_INACTIVE UE served by the mobile IAB-DU to target donor CU of mobile IAB node when mobile IAB node migrates. In addition, the path switch may be performed and switch the NG path from source gNB to target gNB. In this way, when the DL data of RRC_INACTIVE UE arrives at UPF, it may be delivered to the donor CU currently serves the mobile IAB-node-DU. Then the donor CU may deliver the RAN paging message to the mobile IAB-DU and the mobile IAB-DU broadcast the RAN paging message to RRC_INACTIVE UE.

Proposal 8: For the purpose of UE reachability, source donor CU may send the UE context of RRC_INACTIVE UE served by the mobile IAB-DU to target donor CU of mobile IAB node during the mobile IAB-DU migration procedure. 
Information sharing between two logical DUs
Based on the progress in RAN3#119bis meeting, it needs to be discussed whether any signaling optimizations in RAN3 scope are possible and needed if the target logical mIAB-DU uses the same CellGroupConfig as the source logical mIAB-DU. 

	To be continued: RAN3 to discuss, whether any signaling optimizations in RAN3 scope are possible and needed if the target logical mIAB-DU uses the same CellGroupConfig as the source logical mIAB-DU. 


In our view, the target logical DU can copy the CellGroupConfig configured by the source logical DU directly from the source logical DU. In this case, F1AP and Xn signaling overhead and radio resource can be reduced since the CellGroupConfig info doesn’t need to be transferred from the source logical DU to the DU’s source CU, and then transferred from DU’s source CU to DU’s target CU, and finally from DU’s target CU to the target logical DU. In order that the target logical DU can identify the corresponding UE and find the UE’s CellGroupConfig configured by the source logical DU after receiving UE context setup request message from the DU’s target CU, UE ID (e.g., XnAP UE ID) allocated by the source logical DU needs to be transferred from the DU’s source CU to the DU’s target CU, and then transferred from the DU’s target CU to the target logical DU. 
On the other hand, the target logical DU needs to generate the new CellGroupConfig info including reconfigurationWithSync for the UE and sends it to the DU’s target CU. And then DU’s target CU generate an RRCReconfiguration message including the CellGroupConfig received from the target logical DU. Finally the RRCReconfiguration message is delivered to the UE via the DU’s source CU and source logical DU. As we can see, if the source logical DU copies the CellGroupConfig generated by the target logical DU from the target logical DU directly, the DU’s target CU will not be able to generate the RRCreconfiguratin message which includes the reconfigurationWithSync generated by the target logical DU. 
Observation 9: If the target logical DU can copy the CellGroupConfig configured by the source logical DU directly from the source logical DU, F1AP and Xn signaling overhead and radio resource can be reduced since the CellGroupConfig info doesn’t need to be transferred from the source logical DU to the DU’s source CU, and then transferred from DU’s source CU to DU’s target CU, and finally from DU’s target CU to the target logical DU. 

Observation 10: If the source logical DU copies the CellGroupConfig generated by the target logical DU from the target logical DU directly, the DU’s target CU will not be able to generate the RRCreconfiguratin message which includes the reconfigurationWithSync generated by the target logical DU. 

Proposal 9: The target logical DU can copy the CellGroupConfig configured by the source logical DU directly from the source logical DU. 

Proposal 10: UE ID allocated by the source logical DU needs to be transferred from the DU’s source CU to the DU’s target CU, and then transferred from the DU’s target CU to the target logical DU, so that the target logical DU can identify the corresponding UE and find the UE’s CellGroupConfig configured by the source logical DU.
On the other hand, as discussed in RAN3#119bis meeting, it’s FFS whether BH RLC and BAP routing configurations used in the non-F1 terminating topology for TMM with the mIAB-DU’s source CU need to be released after mIAB-DU migration. In our understanding, after DU migration, the UE traffic between the DU’s target CU and mIAB-DU still needs to be transferred via the backhaul link between the mIAB-MT and the MT’s target donor DU. So the BH RLC channel and BAP routing configurations used in the non-F1 terminating topology managed by the MT’s target CU can be retained and reused after DU migration as long as mIAB-MT is served by the same donor CU. After receiving IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message which includes the XnAP ID allocated by the MT’s CU from the DU’s target donor CU, MT’s CU can recognize the corresponding mIAB-MT and modify or release BH resources accordingly if needed. In this way, the UL mapping configured at the mobile IAB-DU via F1AP (i.e. BH Information including BAP routing ID, next hop BAP address, Egress BH RLC CH ID) can be shared by the two logical DUs, i.e. the target logical DU copies from the source logical DU. Meanwhile, the UL mapping configuration needs to be transferred from the DU’s source CU to DU’s target CU during handover preparation procedure. Besides, the UE ID allocated by the source logical DU (i.e. the DU XnAP ID) also needs to be included in the handover request message. And then  DU’s target donor CU can determine whether to use the same UL mapping configuration for mobile IAB-DU. If the same UL mapping is used, the DU’s target donor CU sends an indication to the target logical DU along with the UE ID allocated by the source logical DU. In this case, the signlaing overhead and radiio resource can be saved since the UL mapping info doesn’t need to be indicated from the DU’s target CU to the target logical DU via F1 signalling. An example DU migration procedure with information sharing between the two logical DUs as analyzed above is shown in Figure 1.
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Figure 1. DU migration procedure with information sharing between the two logical DUs
Proposal 11: The BH RLC and BAP routing configurations used in the non-F1 terminating topology between source logical DU and MT’s target donor DU are retained after DU migration as long as mIAB-MT is served by the same donor CU. The MT’s CU may modify or release BH resources based on the IAB TMM procedure initiated by the DU’s target CU. 

Observation 11: If the UL mapping is shared between two logical DUs, the signlaing overhead and radiio resource can be saved since the UL mapping info doesn’t need to be indicated from the DU’s target CU to the target logical DU via F1 signalling.
Proposal 12: The UL mapping configured at the mobile IAB-DU via F1AP (i.e. BH Information) can be shared by the two logical DUs.
Proposal 13: DU’s target donor CU determines whether to use the same UL mapping configuration for mobile IAB-DU. If the same UL mapping is used, the DU’s target donor CU can indicate to the target logical DU via F1. 

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 12: 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 14: The source donor could know whether the target cell belongs to a mobile IAB-Node via OAM instead of Xn signaling.

Proposal 15: 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. 

Conclusion
In this contribution, we discussed the open issues on enhancements to IAB node migration. And we have the following observations and proposals:

On DU cell configuration

Observation 1: The DU’s target donor may activate new cells in the target logical DU via F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE messages.

Proposal 1: The F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE messages are enhanced to include the reconfigured NCGI.
Proposal 2: RAN3 to agree the TP for BL CR for TS 38.473 in the Annex.

Observation 2: Based on TS 23.501, the TAC broadcast by the mobile IAB cell can be configured by the OAM or donor-CU. 

Observation 3: For the (re)configuration of NCGI and TAC, the OAM based mechanism may not be able to work well in mobile IAB scenario while the CU-based mechanism is much more efficient and flexible.
Observation 4: The mIAB-DU cell’s TAC needs to be reconfigured much more frequently than NCGI, i.e. the TAC may need to be reconfigured upon MT migration while NCGI needs to be reconfigured upon DU migration.
Proposal 3: The TAC of the mobile IAB-DU cell can be (re)configured by IAB donor CU upon MT migration. 
Observation 5: In the scenario where MT and co-located DU are connected to the same donor, the two options (configuration of TAC via RRC or F1) has similar standardization effort, i.e. RRC or F1 signaling needs to be enhanced to include the configured TAC for mobile IAB cell.
Observation 6: In the scenario where MT and co-located DU are connected to the different donors, the MT’s donor has more information about the mIAB-node’s physical location. While the DU’s donor may be far away from MT’s donor and be not aware of mIAB-node’s location, especially when there is no Xn connection between the MT’s donor and DU’s donor.
Observation 7: If the TAC broadcast by the mobile IAB cell is configured by DU’s donor via F1, DU’s donor needs to coordinate with the MT’s donor in order to determine the TAC for mobile IAB cell. That means F1AP, XnAP and NGAP needs to be enhanced to support the TAC configuration for mobile IAB cell by the DU’s donor. 
Observation 8: If the TAC broadcast by the mobile IAB cell is configured by MT’s donor via RRC, only RRC signaling (e.g., HO cmd message) needs to be enhanced to include TAC for mobile IAB cell, while no Xn/NG enhancement is needed since no coordination between MT’s donor and DU’s donor is needed. 
Proposal 4: RAN3 assumes that the TAC broadcast by the mobile IAB cell is configured by MT’s donor via RRC. 
Proposal 5: Send an LS to RAN2 to inform the progress in RAN3 and trigger the discussion on TAC (re)configuration in RAN2.

Proposal 6: To support the dynamic change of RANAC, the following two options may be considered: 

1)The mobile IAB-DU’s cells may change the RANAC values broadcast in system information to keep align with the cell of parent donor. 
2)The target donor CU may send the RANAC configuration to mobile IAB-MT via RRC signalling and then mobile IAB-DU’s cell broadcast this RANAC value in system information.
Proposal 7: For the RNA configuration via a list of NCGIs, 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 8: For the purpose of UE reachability, source donor CU may send the UE context of RRC_INACTIVE UE served by the mobile IAB-DU to target donor CU of mobile IAB node during the mobile IAB-DU migration procedure. 
On information sharing between two logical DUs

Observation 9: If the target logical DU can copy the CellGroupConfig configured by the source logical DU directly from the source logical DU, F1AP and Xn signaling overhead and radio resource can be reduced since the CellGroupConfig info doesn’t need to be transferred from the source logical DU to the DU’s source CU, and then transferred from DU’s source CU to DU’s target CU, and finally from DU’s target CU to the target logical DU. 

Observation 10: If the source logical DU copies the CellGroupConfig generated by the target logical DU from the target logical DU directly, the DU’s target CU will not be able to generate the RRCreconfiguratin message which includes the reconfigurationWithSync generated by the target logical DU. 

Proposal 9: The target logical DU can copy the CellGroupConfig configured by the source logical DU directly from the source logical DU. 

Proposal 10: UE ID allocated by the source logical DU needs to be transferred from the DU’s source CU to the DU’s target CU, and then transferred from the DU’s target CU to the target logical DU, so that the target logical DU can identify the corresponding UE and find the UE’s CellGroupConfig configured by the source logical DU.
Proposal 11: The BH RLC and BAP routing configurations used in the non-F1 terminating topology between source logical DU and MT’s target donor DU are retained after DU migration as long as mIAB-MT is served by the same donor CU. The MT’s CU may modify or release BH resources based on the IAB TMM procedure initiated by the DU’s target CU. 

Observation 11: If the UL mapping is shared between two logical DUs, the signlaing overhead and radiio resource can be saved since the UL mapping info doesn’t need to be indicated from the DU’s target CU to the target logical DU via F1 signalling.
Proposal 12: The UL mapping configured at the mobile IAB-DU via F1AP (i.e. BH Information) can be shared by the two logical DUs.
Proposal 13: DU’s target donor CU determines whether to use the same UL mapping configuration for mobile IAB-DU. If the same UL mapping is used, the DU’s target donor CU can indicate to the target logical DU via F1. 

On Mobile IAB cell identification for UE/MT migration 

Observation 12: 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 14: The source donor could know whether the target cell belongs to a mobile IAB-Node via OAM instead of Xn signaling.

Proposal 15: 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. 
Reference
Annex: Text Proposal for TS 38.473

<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation

The gNB-DU initiates the procedure by sending a F1 SETUP REQUEST message including the appropriate data to the gNB-CU. The gNB-CU responds with a F1 SETUP RESPONSE message including the appropriate data.

The exchanged data shall be stored in respective node and used as long as there is an operational TNL association. When this procedure is finished, the F1 interface is operational and other F1 messages may be exchanged.

If the F1 SETUP REQUEST message contains the gNB-DU Name IE, the gNB-CU may use this IE as a human readable name of the gNB-DU. If the F1 SETUP REQUEST message contains the Extended gNB-DU Name IE, the gNB-CU may use this IE as a human readable name of the gNB-DU and shall ignore the gNB-DU Name IE if included.

If the F1 SETUP RESPONSE message contains the gNB-CU Name IE, the gNB-DU may use this IE as a human readable name of the gNB-CU. If the F1 SETUP RESPONSE message contains the Extended gNB-CU Name IE, the gNB-DU may use this IE as a human readable name of the gNB-CU and shall ignore the gNB-CU Name IE if included.

If the F1 SETUP REQUEST message contains the gNB-DU Served Cells List IE, the gNB-CU shall take into account as specified in TS 38.401 [4].

For NG-RAN, the gNB-DU shall include the gNB-DU System Information IE and the TAI Slice Support List IE in the F1 SETUP REQUEST message.

The gNB-CU may include the Cells to be Activated List IE in the F1 SETUP RESPONSE message. The Cells to be Activated List IE includes a list of cells that the gNB-CU requests the gNB-DU to activate. The gNB-DU shall activate the cells included in the Cells to be Activated List IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included. If New NR CGI IE is included in the Cells to be Activated List IE, the gNB-DU shall reconfigure the NR Cell Global Identifier for cells for which the New NR CGI IE is included. 
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.2.4.2
Successful Operation
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Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation

The gNB-DU initiates the procedure by sending a GNB-DU CONFIGURATION UPDATE message to the gNB-CU including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU responds with GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.

The updated configuration data shall be stored in both nodes and used as long as there is an operational TNL association or until any further update is performed.

If gNB-DU ID IE is contained in the GNB-DU CONFIGURATION UPDATE message for a newly established SCTP association, the gNB-CU will associate this association with the related gNB-DU.

If Served Cells To Add Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall add cell information according to the information in the Served Cell Information IE. For NG-RAN, the gNB-DU shall include the gNB-DU System Information IE.

If Served Cells To Modify Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall modify information of cell indicated by Old NR CGI IE according to the information in the Served Cell Information IE and overwrite the served cell information for the affected served cell. Further, if the gNB-DU System Information IE is present the gNB-CU shall store and replace any previous information received.

If Served Cells To Delete Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall delete information of cell indicated by Old NR CGI IE.

If Cells Status Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall update the information about the cells, as described in TS 38.401 [4]. If if the Switching Off Ongoing IE is present in the Cells Status Item IE, contained in the GNB-DU CONFIGURATION UPDATE message, and the corresponding Service State IE is set to "Out-of-Service", the gNB-CU shall ignore the Switching Off Ongoing IE.
If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included. If New NR CGI IE is included in the Cells to be Activated List IE, the gNB-DU shall reconfigure the NR Cell Global Identifier for cells for which the New NR CGI IE is included. 
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation

The gNB-CU initiates the procedure by sending a GNB-CU CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB-DU. The gNB-DU responds with a GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.

The updated configuration data shall be stored in the respective node and used as long as there is an operational TNL association or until any further update is performed.

If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for which the NR PCI IE is included. If New NR CGI IE is included in the Cells to be Activated List IE, the gNB-DU shall reconfigure the NR Cell Global Identifier for cells for which the New NR CGI IE is included. 
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.1.5
F1 SETUP RESPONSE

This message is sent by the gNB-CU to transfer information associated to an F1-C interface instance.

Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-CU Name
	O
	
	PrintableString(SIZE(1..150,...))
	Human readable name of the gNB-CU. 
	YES
	ignore

	Cells to be Activated List
	
	0.. 1
	
	
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	List of cells to be activated
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>>gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU 
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled. 
	YES
	ignore

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.

If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	YES
	ignore

	>>MBS Broadcast Neighbour Cell List
	O
	
	9.3.1.226
	
	YES
	ignore

	>> New NR CGI 
	O
	
	9.3.1.12
	This IE is only applicable for mobile IAB-DU.
	YES
	ignore

	gNB-CU RRC version 
	M
	
	RRC version 9.3.1.70
	
	YES
	reject

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	ignore

	Extended gNB-CU Name
	O
	
	9.3.1.206
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.1.8
GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by a gNB-CU to a gNB-DU to acknowledge update of information associated to an F1-C interface instance.

NOTE:
If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.

Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0.. 1
	
	List of cells to be activated
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.

If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	YES
	ignore

	>>MBS Broadcast Neighbour Cell List
	O
	
	9.3.1.226
	
	YES
	ignore

	>> New NR CGI 
	O
	
	9.3.1.12
	This IE is only applicable for mobile IAB-DU.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	Cells to be Deactivated List
	
	0.. 1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	-

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	ignore

	Cells for SON List 
	O
	
	9.3.1.214
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.1.10
GNB-CU CONFIGURATION UPDATE

This message is sent by the gNB-CU to transfer updated information associated to an F1-C interface instance.

NOTE:
If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.

Direction: gNB-CU ( gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.

If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	YES
	ignore

	>>MBS Broadcast Neighbour Cell List
	O
	
	9.3.1.226
	
	YES
	ignore

	>> New NR CGI 
	O
	
	9.3.1.12
	This IE is only applicable for mobile IAB-DU.
	YES
	ignore

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-CU TNL Association To Add List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Information
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	M
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	gNB-CU TNL Association To Remove List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Transport Layer Address gNB-DU
	O
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-DU.
	YES
	reject

	gNB-CU TNL Association To Update List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address

9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	Cells to be barred List
	
	0..1
	
	List of cells to be barred.


	YES
	ignore

	>Cells to be barred List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Cell Barred
	M
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	>>IAB Barred
	O
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	Protected E-UTRA Resources List
	
	0..1
	
	List of Protected E-UTRA Resources.
	YES
	reject

	>Protected E-UTRA Resources List Item
	
	1.. <maxCellineNB>
	
	
	EACH
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. maxCellineNB)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	-
	

	>> E-UTRA Cells List
	
	1
	
	List of applicable E-UTRA cells. 
	-
	

	>>> E-UTRA Cells List Item
	
	1 .. <maxCellineNB>
	
	
	-
	

	>>>>EUTRA Cell ID
	M
	
	BIT STRING (SIZE(28))
	Indicates the E-UTRAN Cell Identifier IE contained in the ECGI as defined in subclause 9.2.14 in TS 36.423 [9].
	-
	

	>>>>Served E-UTRA  Cell Information
	M
	
	9.3.1.64
	
	-
	

	Neighbour Cell Information List
	
	0..1
	
	
	YES
	ignore

	>Neighbour Cell Information List Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	ignore

	CCO Assistance Information
	O
	
	9.3.1.211
	Indicates CCO Assistance Information for cells and beams served by the gNB-DU of the same NG-RAN node or for cells and beams not served by the gNB-DU.
	YES
	Ignore

	Cells for SON List
	O
	
	9.3.1.214
	
	YES
	ignore

	gNB-CU Name
	O
	
	PrintableString(SIZE(1..150,...))
	Human readable name of the gNB-CU. 
	YES
	ignore

	Extended gNB-CU Name
	O
	
	9.3.1.206
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.4.4
PDU Definitions

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

id-UlTxDirectCurrentMoreCarrierInformation,

id-CPACMCGInformation,


id-ExtendedUEIdentityIndexValue,


id-HashedUEIdentityIndexValue, 

 id-NewNRCGI,
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.4.5
Information Element Definitions

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
Cells-to-be-Activated-List-Item ::= SEQUENCE {


nRCGI

NRCGI,


nRPCI

NRPCI

OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { Cells-to-be-Activated-List-ItemExtIEs} }
OPTIONAL,


...

}

Cells-to-be-Activated-List-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


{ ID id-gNB-CUSystemInformation


CRITICALITY reject
EXTENSION GNB-CUSystemInformation



PRESENCE optional }|


{ ID id-AvailablePLMNList



CRITICALITY ignore
EXTENSION AvailablePLMNList





PRESENCE optional }|


{ ID id-ExtendedAvailablePLMN-List

CRITICALITY ignore
EXTENSION ExtendedAvailablePLMN-List


PRESENCE optional }|


{ ID id-IAB-Info-IAB-donor-CU


CRITICALITY ignore
EXTENSION IAB-Info-IAB-donor-CU




PRESENCE optional}|


{ ID id-AvailableSNPN-ID-List


CRITICALITY ignore
EXTENSION AvailableSNPN-ID-List




PRESENCE optional }|


{ ID id-MBS-Broadcast-NeighbourCellList
CRITICALITY ignore
EXTENSION MBS-Broadcast-NeighbourCellList
PRESENCE optional }|


{ ID id-NewNRCGI                        CRITICALITY ignore
EXTENSION NRCGI
                           PRESENCE optional },


...

}

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.4.7
Constant Definitions

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

id-nrofSymbolsExtended







ProtocolIE-ID ::= 702

id-repetitionFactorExtended






ProtocolIE-ID ::= 703

id-startRBHopping








ProtocolIE-ID ::= 704

id-startRBIndex









ProtocolIE-ID ::= 705

id-transmissionCombn8







ProtocolIE-ID ::= 706
id-NewNRCGI







        ProtocolIE-ID ::= xxx
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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