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Introduction
During RAN3#119 meeting, inter-donor migration of mobile IAB node was discussed and some agreements were reached regarding the IAB node mobility. And there are still some open issues needs further discussion. In this contribution, we discuss the remaining issues regarding the mobility of mobile IAB node, including the detailed signaling procedure for partial migration and full migration and the support of MT and its co-located DU migration to different donors. 
Discussion
Common issue for partial/full migration 

During RAN3#118, it was agreed that MT’s source CU sends MT’s target donor ID and MT ID to DU’s donor after the completion of MT HO via Xn. And then the DU’s donor can initiate transport migration procedure to the MT’s donor. 

	RAN3#118 agreement

The mIAB-MT’s source donor CU can send the info on the mIAB-MT’s target donor CU to the mIAB-DU’s donor CU after the completion of IAB-MT HO.  
The source donor CU for the mIAB-MT HO provides to the donor CU serving the mIAB-DU at least the:

•
gNB ID of the target donor CU for the mIAB-MT HO.

•
ID(s) of the mIAB-MT. How the mIAB-MT ID is maintained across migrations needs to be further discussed.

The mIAB-MT ID sent by the mIAB-MT’s source donor CU to the mIAB-DU’s donor CU is the XnAP UE ID. FFS which donor generates this ID. 


In our view, the XnAP ID allocated by the DU’s donor needs to be sent from MT’s source donor to DU’s donor, so that the DU’s donor can associate the MT HO with the corresponding IAB-node. On the other hand, if inter-donor transport migration procedure needs to be performed during partial migration or full migration, DU’s donor initiates IAB transport migration management request message to the target donor. And both F1-terminating donor UE XnAP ID and non-F1 terminating donor UE XnAP ID should be included in this message since they are mandatory based on current specification. So it needs to be discussed how to set the non-F1 terminating donor UE XnAP ID in IAB transport migration management request message sent from DU’s donor to MT’s target donor. 

Proposal 1: The XnAP ID allocated by the DU’s donor needs to be sent from MT’s source donor to DU’s donor,  so that the DU’s donor can associate the MT HO with the corresponding IAB-node. 
Observation 1: Based on current specification, both F1-terminating donor UE XnAP ID and non-F1 terminating donor UE XnAP ID should be included in the IAB transport migration management request message since they are mandatory. 

Proposal 2: It needs to be discussed how to set the non-F1 terminating donor UE XnAP ID in IAB transport migration management request message sent from DU’s donor to MT’s target donor. 

In our view, XnAP ID allocated by MT’s target donor during MT’s handover procedure could be sent from MT’s source donor to DU’s donor, along with the XnAP ID allocated by DU’s donor. And then DU’s donor set the XnAP ID allocated by MT’s target donor during MT’s handover procedure as the non-F1 terminating donor UE XnAP ID in the IAB transport migration management request message. In this way, the MT’s target donor can associate the received IAB transport migration management request message with the corresponding IAB-MT.
Proposal 3: XnAP ID allocated by MT’s target donor during MT’s handover procedure is sent from MT’s source donor to DU’s donor. The DU’s donor set the received XnAP ID allocated by MT’s target donor as the non-F1 terminating donor UE XnAP ID in the IAB transport migration management request message.
On the other hand, it was working assumption that the mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs in RAN3#118. Similar issue as analyzed above exists in the scenario where MT and co-located DU are migrated to different donors. During RAN3#119, it was agreed that in case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU needs to be informed about the mIAB-MT’s CU ID and the mIAB-MT ID, so that it can initiate the Xn TMM procedures towards mIAB-MT’s CU. So it should be discussed how could target logical mIAB-DU’s CU obtain info of mIAB-MT’s CU ID and the mIAB-MT ID. 

	RAN3#118 agreement
WA: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. This WA is subject to validation that the impact involved is affordable.

RAN3#119 agreement
In case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU needs to be informed about the mIAB-MT’s CU ID and the mIAB-MT ID so that it can initiate the Xn TMM procedures towards mIAB-MT’s CU.

Target donor CU selection for mIAB-DU migration and triggering conditions for F1 setup can be up to source CU implementation (unless it is justified that this is not possible) or based on OAM configuration at the source CU.

When triggering the F1 Setup procedure on the mIAB-node, the source logical mIAB-DU’s CU to include the information of target logical mIAB-DU’s CU (e.g. IP address, gNB-ID). 

The IAB-node can inform the source logical mIAB-DU’s CU via F1AP about the successful F1 Setup with the target logical mIAB-DU’s CU, and it can include the IDs of the cells activated by the target logical mIAB-DU’s CU.


As agreed in RAN3#119, the target donor for DU migration is selected by the DU’s source donor, e.g., up to CU implementation or based on OAM configuration at the source CU. So the MT’s donor is not aware of the DU’s target donor since it’s determined by the DU’s source donor. That means the option that MT’s source CU sends MT’s target donor ID and MT ID to DU’s donor is not applicable after co-located DU is migrated to a different donor than MT’s donor. 
Observation 2: The option that MT’s source CU sends MT’s target donor ID and MT ID to DU’s donor is not applicable after co-located DU is migrated to a different donor than MT’s donor, since the DU’s target donor is determined by the DU’s source donor rather than MT’s source donor. 

The following options can be considered for target logical mIAB-DU’s CU to obtain info of mIAB-MT’s CU ID and the mIAB-MT ID:

Option 1: the DU’s source donor sends the info of mIAB-MT’s CU ID and the mIAB-MT ID to DU’s target donor

In this option, after the completion of MT migration, the DU’s (source) donor obtains the info of mIAB-MT’s (target) CU ID and the mIAB-MT ID from the MT’s source donor. And then, DU’s source donor triggers the DU migration and select the target donor for DU migration. DU’s source donor needs to inform the info of the DU’s target donor to the mobile IAB node. Besides, DU’s source donor sends the info of mIAB-MT’s CU ID and the mIAB-MT ID to DU’s target donor so that it can initiate the Xn TMM procedures towards mIAB-MT’s CU. 
Option 2: the mobile IAB node sends the info of mIAB-MT’s CU ID and the mIAB-MT ID to DU’s target donor
In option 2, after DU’s source donor determines the DU’s target donor, the DU’s source donor triggers the F1 setup between the target logical DU and  DU’s target donor via F1 signaling. During the F1 setup procedure, the target logical DU can send the info of mIAB-MT’s CU ID and the mIAB-MT ID to DU’s target donor. After the completion of F1 setup between the target logical DU and  DU’s target donor, the target logical DU sends F1 setup completion indication to the DU’s source donor via F1 signaling. 

Proposal 4: For the scenario where MT and co-located DU are migrated to different donors, RAN3 to discuss the following two options:

- Option 1: DU’s source donor sends the info of mIAB-MT’s CU ID and MT ID to DU’s target donor via Xn
- Option 2: mobile IAB node sends the info of mIAB-MT’s CU ID and MT ID to DU’s target donor via F1
Full migration
Common issues 

F1 setup procedure with DU’s target donor

During RAN3#119 meeting, the following agreements were achieved on the trigger for F1 setup between the target logical DU and its donor CU. It was agreed that the DU’s source donor can trigger the F1 setup procedure via F1 and two type of information were discussed to be included in the triggering message, i.e. IP address, gNB-ID. 
	When triggering the F1 Setup procedure on the mIAB-node, the source logical mIAB-DU’s CU to include the information of target logical mIAB-DU’s CU (e.g. IP address, gNB-ID). 

The trigger for F1 setup between the mobile IAB-node’s second logical DU and its donor CU may be based on OAM or pre-configuration. 


In our view, the DU’s source donor can determine whether to perform DU migration based on the received MT’s target info (i.e. including gNB ID of MT’s target donor) from the MT’s source donor. Considering that the DU’s source donor may be not aware of the IP address of the DU’s target donor, gNB-ID is included in the F1 signaling for triggering the F1 setup if IP address of the DU’s target donor is not available. In this situation, we prefer that the gNB ID of DU’s target donor is included in the F1 signaling for triggering the F1 setup. After receiving the triggering signaling, the mobile IAB node needs to obtain the IP address of the DU’s target donor for F1-C connection establishment, e.g. based on OAM. And then, the mobile IAB node can initiate the F1 setup with the DU’s target donor after the IAB-MT obtains IP address of DU’s target donor.  
Proposal 5: The DU’s donor can determine whether to perform DU migration based on the received MT’s target info from the MT’s source donor. 

Proposal 6: The gNB ID of the DU’s target donor is included in the F1 signaling for triggering the F1 setup procedure between the target logical DU and DU’s target donor. 
DL mapping at MT’s target donor DU 

As agreed in RAN3#117e meeting, for DU migration cases, to execute the handover of the served UEs, the mobile IAB-node concurrently supports two logical mobile IAB-DUs, which have F1AP associations with the source CU and the target CU, respectively. As shown in figure 1, DL traffic from DU’s source donor (donor CU1) and DU’s target donor (donor CU3) need to be transferred via DU’s target donor DU (donor DU3) to source logical DU and target logical DU respectively. It should be discussed how to configure the DL mapping at the DU’s target donor DU. 
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Figure 1. partial migration and full migration of mobile IAB node
This issue has been discussed in RAN2#121 meeting, and the following was agreed from RAN2 perspective, which needs to be confirmed by RAN3. 
	For the downstream data handling arriving at the mobile IAB node, RAN2 assume upper layers (e.g. IP layer) can differentiate the data to different logical DUs based on e.g. the IP address, i.e. no need to introduce logical-DU-specific BAP address. (To be confirmed by RAN3).


Based on RAN2 discussion, the following three options were proposed by companies:

Option 1: Using different BAP address configured to each logical DU

In this option, target logical DU needs to be configured with a new BAP address. That means different BAP routing IDs are used for the DL traffic from DU’s source donor and DU’s target donor. As we know, DL mapping needs to performed at DU’s target donor DU for DL traffic, which is based on the destination IP address/DSCP/FL in the IP header of DL packets.  If  different BAP routing IDs are used for the DL traffic from DU’s source donor and DU’s target donor, different IP addresses need to be allocated to the two logical DUs. Otherwise, suppose the same IP address(es) is used at the two logical DUs, the target donor DU is not able to differentiate the DL traffic to be sent to the two logical DUs and map them to different BAP routing IDs. 

Proposal 7: If  DL traffic is differentiated based on different BAP addresses, different BAP routing IDs are used for the DL traffic from DU’s source donor and DU’s target donor, and different IP addresses are allocated to the two logical DUs. 
Option 2: Using different IP address(es) configured to each logical DU

In option 2, separate IP addresses need to be allocated for the two logical DUs, i.e. one set of IP address(es) is used for the source logical DU to communicate with DU’s source donor, the other set of IP address(es) is used for the target logical DU to communicate with DU’s target donor. In this case, it needs to be discussed how to allocate IP address for the target logical DU by the MT’s donor, e.g. whether it is allocated by MT’s donor via RRC message as R16/R17 IAB node. 

Proposal 8: If  DL traffic is differentiated based on target IP address, i.e. IP address(es) of logical DU, it needs to be discussed how to allocate IP address for the target logical DU by the MT’s donor.
Option 3: Using different IP address(es) of donor CU

In option 3, the DL traffic from DU’s source donor and DU’s target donor is differentiated based on source IP address, i.e. IAB donor CU’s IP address. In this situation, the same BAP address and IP address could be shared by the two logical DUs. That means no additional specification effort is needed for the allocation of target logical DU’s BAP address and IP address.
Proposal 9: If  DL traffic is differentiated at the mobile IAB-MT based on source IP address, i.e. IP address(es) of IAB donor, the same BAP address and IP address could be shared by the two logical DUs.
As analyzed above, we suggest that option 3 is adopted, i.e. the DL traffic is differentiated at the mobile IAB-MT based on source IP address (i.e. IAB donor’s IP address) since no additional specification effort is needed. And RAN3 need to confirm the RAN2 assumption that the DL traffic to different logical DUs can be differentiate based on IP address and there is no need to introduce logical-DU-specific BAP address. 
Proposal 10: DL traffic is differentiated at the mobile IAB-MT based on source IP address (i.e. IAB donor’s IP address) since no additional specification effort is needed. 

Proposal 11: RAN3 send an LS to RAN2 to inform RAN3 progress and confirm the RAN2 assumption that the DL traffic to different logical DUs can be differentiate based on IP address and there is no need to introduce logical-DU-specific BAP address.
UL mapping configuration at the target logical DU
During full migration, the two logical DUs co-exists in the mobile IAB node and the UL traffic sent from the two logical DUs need to be transferred to it’s connected IAB donor respectively via the MT’s donor DU. As we know, UL mapping (i.e. including BAP routing ID, BH RLC channel) is configured by IAB donor via F1 at the access IAB node for the UL traffic routing. So one issue needs to be discussed is whether one or two UL mapping table need to be configured at the mobile IAB node.  This issue has been discussed in RAN2#121 meeting, and the following was agreed from RAN2 perspective, which needs to be confirmed by RAN3. 
	For the upstream data handling at the BAP of mobile IAB MT, RAN2 assume that the F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU via the corresponding F1AP connection (To be confirmed by RAN3).


Considering that UL mapping configurations are configured by IAB donor to IAB-DU, we prefer that they are configured and managed by logical DU’s connected IAB donor separately. Otherwise, if only one UL mapping table is maintained at mobile IAB node for the two logical DUs which are managed by two IAB donors, UL mapping configurations need to be exchanged between donors as long as the two logical DUs co-exist. Despite that, we think the same UL mapping configuration could be configured for the two logical DUs considering that both UL traffic from source and target logical DU are transmitted via the same backhaul link, i.e. from the mobile IAB-MT to the MT’s donor DU. In order to support that, the F1AP UL mapping configuration needs to be copied from source logical DU to target logical DU. And the UL mapping configuration needs to be sent from DU’s source donor to DU’s target donor as well. And then DU’s target donor could update the F1AP UL mapping configuration at the target logical DU if needed. 
Proposal 12: F1AP UL mapping configurations for the two logical DUs are configured and managed by logical DU’s connected IAB donor separately. 

Proposal 13: RAN3 send an LS to RAN2 to confirm the RAN2 assumption that the F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU via the corresponding F1AP connection.
MT/DU migration to different donors

During RAN3#118 meeting, the scenario of MT and it’s co-located DU are migrated to different donor CUs was discussed and the following working assumption was made:

	WA: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. This WA is subject to validation that the impact involved is affordable.


Figure 3 shows an example of the scenario of MT and it’s co-located DU are migrated to different donor CUs. As shown in figure 3, the mobile IAB-MT migrates from donor CU2 to donor CU3, while DU migration is executed between donor CU1 and donor CU4. And logical DU1 has F1 connection with donor CU1 while logical DU2 has F1 connection with donor CU4. In this scenario, DU is migrated to a different donor from MT’s target donor. After DU/UE migration, F1-traffic needs to be transferred between target logical DU and CU4 through donor DU3 which is controlled by CU3. 
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Figure 3. MT and it’s co-located DU are migrated to different donor CUs
As we can see, after DU migration in the scenario where MT and it’s co-located DU are migrated to different donor CUs, inter-topology transport is established between the topologies of MT’s target donor (i.e. donor CU3) and DU’s target donor (i.e. donor CU4). So it needs to be discussed how to establish the inter-topology transport between MT’s target donor and DU’s target donor along with DU migration. And it’s not clear whether the same IP address and BAP address could be used after the inter-topology transport migration along with the DU migration.
Observation 3: After DU migration in the scenario where MT and it’s co-located DU are migrated to different donor CUs, inter-topology transport is established between the topologies of MT’s target donor and DU’s target donor.

Based on R17 partial migration procedure, information exchange between MT’s target donor and DU’s target donor is needed to help MT’s donor configure the DL mapping at MT’s donor DU and configure the routing and BH RLC channel mapping along the path. Besides, DU’s target donor needs to be informed of the DSCP/Flow label which helps to set the IP header of the DL packets to the logical DU 2 traversing the MT’s target donor DU. 
Proposal 14: If the scenario where MT and it’s co-located DU are migrated to different donor CUs is supported, it needs to be discussed how to establish the inter-topology transport between MT’s target donor and DU’s target donor along with DU migration.
Conclusion
In this contribution, we discussed we discussed the remaining issues regarding the mobility of mobile IAB node, including the detailed signaling procedure for partial migration and full migration and the support of MT and its co-located DU migration to different donors. And we have the following observations and proposals:

Common issue for partial migration and full migration:
Proposal 1: The XnAP ID allocated by the DU’s donor needs to be sent from MT’s source donor to DU’s donor,  so that the DU’s donor can associate the MT HO with the corresponding IAB-node. 
Observation 1: Based on current specification, both F1-terminating donor UE XnAP ID and non-F1 terminating donor UE XnAP ID should be included in the IAB transport migration management request message since they are mandatory. 

Proposal 2: It needs to be discussed how to set the non-F1 terminating donor UE XnAP ID in IAB transport migration management request message sent from DU’s donor to MT’s target donor. 

Proposal 3: XnAP ID allocated by MT’s target donor during MT’s handover procedure is sent from MT’s source donor to DU’s donor. The DU’s donor set the received XnAP ID allocated by MT’s target donor as the non-F1 terminating donor UE XnAP ID in the IAB transport migration management request message.
Observation 2: The option that MT’s source CU sends MT’s target donor ID and MT ID to DU’s donor is not applicable after co-located DU is migrated to a different donor than MT’s donor, since the DU’s target donor is determined by the DU’s source donor rather than MT’s source donor. 

Proposal 4: For the scenario where MT and co-located DU are migrated to different donors, RAN3 to discuss the following two options:

- Option 1: DU’s source donor sends the info of mIAB-MT’s CU ID and MT ID to DU’s target donor via Xn
- Option 2: mobile IAB node sends the info of mIAB-MT’s CU ID and MT ID to DU’s target donor via F1
Full migration

F1 setup procedure with DU’s target donor:

Proposal 5: The DU’s donor can determine whether to perform DU migration based on the received MT’s target info from the MT’s source donor. 

Proposal 6: The gNB ID of the DU’s target donor is included in the F1 signaling for triggering the F1 setup procedure between the target logical DU and DU’s target donor. 
DL mapping at MT’s target donor DU:

Proposal 7: If  DL traffic is differentiated based on different BAP addresses, different BAP routing IDs are used for the DL traffic from DU’s source donor and DU’s target donor, and different IP addresses are allocated to the two logical DUs. 
Proposal 8: If  DL traffic is differentiated based on target IP address, i.e. IP address(es) of logical DU, it needs to be discussed how to allocate IP address for the target logical DU by the MT’s donor.
Proposal 9: If  DL traffic is differentiated at the mobile IAB-MT based on source IP address, i.e. IP address(es) of IAB donor, the same BAP address and IP address could be shared by the two logical DUs.
Proposal 10: DL traffic is differentiated at the mobile IAB-MT based on source IP address (i.e. IAB donor’s IP address) since no additional specification effort is needed. 

Proposal 11: RAN3 send an LS to RAN2 to inform RAN3 progress and confirm the RAN2 assumption that the DL traffic to different logical DUs can be differentiate based on IP address and there is no need to introduce logical-DU-specific BAP address.

UL mapping configuration at the target logical DU:

Proposal 12: F1AP UL mapping configurations for the two logical DUs are configured and managed by logical DU’s connected IAB donor separately. 

Proposal 13: RAN3 send an LS to RAN2 to confirm the RAN2 assumption that the F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU via the corresponding F1AP connection.

MT/DU migration to different donors:
Observation 3: After DU migration in the scenario where MT and it’s co-located DU are migrated to different donor CUs, inter-topology transport is established between the topologies of MT’s target donor and DU’s target donor.

Proposal 14: If the scenario where MT and it’s co-located DU are migrated to different donor CUs is supported, it needs to be discussed how to establish the inter-topology transport between MT’s target donor and DU’s target donor along with DU migration.
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