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1 Introduction

CB: # 13_IABreducingSvcInterruption

KDDI 5961:

- liaise RAN2 asking to introduce an IAB-donor indicator in RRC messages for RLF recovery and Handover which possibly leads to inter donor-CU change
SS 6000:

- default configurations for F1-U traffic (i.e., default BH RLC CH, default BAP routing ID) can be configured to the UE via RRC message (i.e., HO Command) during migration procedure.  Whether F1AP can be used or not needs further discussion. 

- “DAPS”-like solution can be discussed after inter-CU migration procedure is determined

- delay transmission of RRCReconfiguration message can be applied to reduce the service interruption of the descendant nodes
SS 6001:

- existing schemes, e.g., DDDS reporting, PDCP status report, can be used to ensure the lossless DL packet transmission during migration. 

- to resolve the UL packet loss during migration, the configurable UL DDS scheme can be used, i.e., the IAB node will be configured on whether UL DDS is enabled or not. 

- to avoid the unnecessary transmission of DL packets, the IAB node can keep the old configurations at source path for a while till the final on-the-fly packet is received.

- to avoid the unnecessary transmission of UL packets, the operator input is needed on the source IP filtering function, e.g., either disabling source IP filtering or update source IP filtering.
Intel 6209:

- Donor-CU-CP sends a F1AP message to notify the access IAB node about a handover is about to take place at one of the migrating parents IAB node
QC 6257:

- revisit descendent-node reconfiguration before IAB-MT handover due to potential failure conditions. 

- discuss viable procedures for descendant-node reconfiguration via source path.

- discuss procedures for concurrent TNL migration of all descendent nodes during intra-donor topology adaptation to reduce interruption time.

- discuss means to reduce the number of signaling handshakes for F1 migration.

- Extend the NR-UP protocol to support uplink data delivery status reports to enable recovery of packet loss during intra-donor migration.
Nok 6288:

- to reduce the interruption for F1-U, one optimization is to provide the UL mapping configuration to IAB node via RRC message. If agreed, RAN2 need to be informed. 

- In inter-CU TA, consider routing the “old” F1-U/C (of the source Donor) over target path.
CATT 6296:

- RRC reconfiguration complete message is conveyed in UL RRC message transfer, which is sent by default BH RLC channel and default BAP routing ID to the target CU to reduce service interruption.

- F1 setup association signaling is sent by default BH RLC channel and default BAP routing ID to reduce service interruption.

- To reduce the service interruption, the following methods can be considered:

1) Migrating IAB node and its descendant node send RRC reconfiguration complete messages concurrently.

2) F1 setup procedure of migrating IAB node and its descendant node execute concurrently.

- UE context modification response message is sent by default BH RLC channel and default BAP routing ID to CU to reduce service interruption.

- Redirection of  IAB node DU’s F1 association to new TNL address(es) via default BH RLC channel and default BAP routing ID.

- To reduce the service interruption in intra-CU migration, the following methods can be considered:

1) Descendant nodes send UE context modification response message to CU concurrently.

2) Descendant nodes send RRC reconfiguration complete message to CU concurrently. 

3) CU redirect descendant nodes’ DU F1 association to new TNL address (es) concurrently.

4) CU configuration BH RLC channel, BAP route and mapping rules concurrently.

- Descendant nodes could migrate concurrently when top tier IAB nodes dual connections. 

- Mitigation of packet loss can be further discussed in RAN3.
ZTE 6561:

- reconfiguration of descendant nodes are performed via source path before the reconfiguration of migrating IAB-MT in order to reduce service interruption time.

- Rel-16 re-routing mechanism is reused in intra-donor DU migration scenario. 

- Considering the backward compatibility and architecture complexity, it is suggested that identical architecture is used in Rel-16 and Rel-17 IAB, i.e. hop-by-hop RLC ARQ is adopted in Rel-17 IAB.

- Rel-17 UE could be enhanced to perform re-transmission based on PDCP status report. However, this method is not applicable to legacy UE

- access IAB node performs re-transmission using the updated IP addresses and BAP address on the target path after migration.

- further study how the access IAB node could determine which packets need to be re-transmitted on the target path after migration.
E/// 6587:

- consider RLF recovery solutions based on connectivity to two donors.

- investigate solutions for minimizing the impact of RLF recovery, e.g. enhancement to existing RRC re-establishment procedure to reduce latency.
HW 6667:

- take the procedure shown as baseline for inter-CU BH RLF recovery.

- study the mechanism for IAB-DU recovery (e.g. F1 connection re-establishment, rather than setup) in inter-donor-CU RLF recovery case, to achieve:

1) Avoid signaling storm in F1 interface between IAB-DU and new IAB-donor-CU.

2) Avoid long term service interruption for connected UEs.

- discuss behaviors of the descendent IAB-nodes/UEs of the IAB-node recovering to a new IAB-donor-CU via new path, in the following two aspects:

1) How can descendent IAB-nodes and UEs be aware of the CU change? 

2) Whether descendent IAB-nodes and UEs should re-establish to new IAB-donor-CU with the recovery IAB-node?
ZTE 6558:
-  take the proposed procedure as baseline for inter-CU BH RLF recovery.

- discuss whether to enhance the UE Context Retrieve procedure or to introduce a new XnAP procedure, for retrieving the IAB-MT context, the collocated IAB-DU context, and the context of descendant IAB-nodes/UEs from the old IAB-donor-CU to the new IAB-donor-CU.

- mechanism should be used in both handover scenario and RLF scenario, where the mechanism is used for the new IAB-donor-CU and the migrating IAB-DU to re-establish/update the context of F1 interface and the F1AP UE context.

- discuss how to deal with the descendant IAB-MT/UEs of the recovery IAB-node. For example, how to update the AS security between the descendant IAB-MT/UEs of the recovery IAB-node and the new IAB-donor-CU, while avoiding the descendant IAB-MTs/UEs to be forced into RRC re-establishment.
Chair: suggest to start stabilizing general principles before putting signaling flows on the table

(Nok - moderator)

Summary of offline disc R3-206856
The discussion has two phases:

Phase 1: Enhancements to IAB service interruption (and others) to be discussed in Rel-17

Phase 2: TBD

The deadline for Phase 1 is Thursday, November 5, 12:00 UTC. This allows us to have some further discussion based on the 1st round feedback and discuss intermediate stage in Monday online session. We might be able to already achieve some agreements at this stage.

The deadline for Phase 2 is the same as for all email discussions, i.e., Tuesday, November 10, 12:00 UTC. 

2 For the Chairman’s Notes

Propose the following:
3 Discussion

3.1 Scenario to be considered for RLF 
Contribution ([9]) propose to only consider RLF recovery solutions based on the simultaneous connectivity to two donors. 
Contribution [12]

 REF _Ref55224984 \r \h 
[10] propose to consider RLF scenario that the IAB node only connect with one donor. 
Q1: Please share your view on the RLF scenario (e.g. whether only consider an IAB simultaneously connect with two Donors, or only consider an IAB node connect with one Donor, or both). 

	Company
	Comment

	Samsung 
	We need analyze both scenarios
At this stage, it may be too early to rule out any scenarios since we didn’t have the whole picture of RLF recovery procedure for each scenario.

	Qualcomm
	The baseline RLF recovery scenario should use RRC reestablishment, and the IAB-node is only connected to one IAB-donor at a time. This would build on Rel-16 IAB. 
The question is if RLF can also be supported when the IAB-node is in NR-DC. This scenario implies that the IAB-MT stays connected to the MN solely via SCG path without having MCG path, and it won’t be able to every switch over. This could be supported as a corner case of inter-donor redundancy, and we could discuss this at a later stage.
In any case, this scenario should be discussed under inter-donor redundancy.
 

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.2 Indication to the migrating IAB and descendant IAB 
Contribution ([1]) propose “the IAB-DU needs an IAB-donor indication, so that the IAB-DU can understand whether it needs a new F1-C establishment or just maintain the existing F1-C association.”

Contribution ([4]) propose “Donor-CU-CP sends a F1AP message to notify the access IAB node about a handover is about to take place at one of the migrating parents IAB node.” so the child IAB node can stop to accept the UL data from the UE to avoid buffer overflow. 

Q2-1: Please share your view on the indication to the migrating IAB, i.e. to indicate whether it is inter-Donor or intra-Donor migration, and whether this indication is provided via RRC message. 

	Company
	Comment

	Samsung 
	We can further consider it since it can help the F1-C connection establishment. However, we would like to consider such indication as a general one rather than the one for migration only. The reason is that even for RLF recovery procedure, we may need such indication to speed up F1-C connection establishment. 
The RRC message can be used, e.g., RRCReconfiguration message for HO, RRCRe-establishment message for RLF recovery.
In summary, our view:

· A general indication on whether F1-C establishment is need or not can be considered, which can be applied for both migration and RLF recovery case. 
· Such indication can be sent via RRC 


	Qualcomm
	For donor-controlled migration (e.g. handover or NR-DC), the CU could explicitly inform the IAB-node if F1-C connectivity to a new IAB-donor is necessary. This indication could be sent earlier than the RRC reconfiguration that initiates the migration, so that the IAB-DU can preemptively establish F1-C with the new IAB-donor.
For autonomous migration using RLF recovery, the IAB-node should be able to detect from SIB if the parent candidate belongs to the same or to a different IAB-donor. This could also be used for preemptive F1-C establishment. The solution is in RAN2 space. We therefore propose:
Proposal 1: For RLF recovery, the IAB-node can discover from broadcast if parent-node candidate belongs to same or different IAB-donor.
Proposal 2: LS to be sent to RAN to accommodate broadcast for discovery of IAB-donor ID.

	
	

	
	

	
	

	
	

	
	

	
	


Q2-2: Please share your view on the indication to the descendant node of the migrating IAB, i.e. to indicate a handover is about to take place at the migrating IAB node, and whether this indication is provided via a F1AP message. 

	Company
	Comment

	Samsung
	The benefit is unclear. If the intention is to avoid the overflow, the existing UL hop-by-hop flow control (i.e., UL scheduling as agreed in Rel16) can be used. 



	Qualcomm
	We are not convinced that turning off transmission before migration and turning it on after migration reduces the overall interruption time compared to identifying lost packets with retransmission. We believe that UDDS would be good enough.   

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.3 When send the RRCReconfiguration message to the descendant IAB 

Contribution ([5]) describe the interruption when the RRCReconfiguration to the descendant IAB is sent over the target path, i.e. after the migrating IAB has successfully connected to target parent (call flow is copied as below). Contribution ([5]) propose to revisit descendent-node reconfiguration before IAB-MT handover due to potential failure conditions.  
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Contribution ([2]

 REF _Ref55225798 \r \h 
[5]

 REF _Ref55225965 \r \h 
[8]) propose the RRCReconfiguration to the descendant IAB is sent over the source path, i.e. before the migrating IAB detach from the source parent cell. Contribution ([2]

 REF _Ref55225798 \r \h 
[5]) propose the RRCReconfiguration to the descendant IAB is first buffered in the DU, and is only sent to the descendant IAB when a condition is met (example from [5] is copied as below). In ([2]), the migrated IAB node send the RRC message to the descendant node as long as its IAB-MT part receives its own RRC message.
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Figure 4: Example for reconfiguration of the descendant nodes via source path conditionally on successful handover execution by the migrating IAB-node
Q3-1: Please share your view on transferring the RRCReconfiguration to the descendant IAB via the source path, i.e. before the migrating IAB detach from source parent cell. 

	Company
	Comment

	Samsung
	Agree “transferring the RRCReconfiguration to the descendant IAB via the source path, i.e. before the migrating IAB detach from source parent cell”. This can be considered to send RRCReconfiguration in advance. 

	Qualcomm
	Please note that this relates to IntRA-donor migration. Indeed, this topic needs to be handled.
We believe that sending the RRC Reconfiguration via the source path creates problems as discussed in [5] unless the solution in Figure 4 is applied.

	
	

	
	

	
	

	
	

	
	

	
	


Q3-2: If you agree to transfer the RRCReconfiguration to the descendant IAB via the source path, please share your view on “buffer the RRCReconfiguration in DU, then deliver to the descendant IAB when condition is met” 

	Company
	Comment

	Samsung
	Agree “buffer the RRCReconfiguration in DU, then deliver to the descendant IAB when condition is met”
Meanwhile, we think the condition can be “receiving the RRCReconfiguration message by the collocated IAB-MT”.

	Qualcomm
	Agree, buffering and condition-based delivery is necessary to make delivery via source path a viable solution.

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.4 UL Mapping configuration 

In current topology adaptation, the F1-U is only resumed after the F1-C is ready on target path, and IAB get the new UL mapping configuration via F1-C. To enable the early setup of F1-U traffic, Contribution ([2]) proposes “the default configurations for F1-U traffic (i.e., default BH RLC CH, default BAP routing ID) can be configured to the UE via RRC message (i.e., HO Command) during migration procedure.” Contribution ([6]) proposes to use RRC to provide UL mapping for all F1-U traffic. 
Q4: Please share your view on using RRC to provide the UL mapping to enable early F1-U setup, and whether only consider default configuration or all configuration for F1-U. 

	Company
	Comment

	Samsung 
	We prefer to consider the default configuration for UL mapping for F1-U via RRC. 

This default configuration is used only during the migration procedure, which is a temporary state. Such configuration can keep the F1-U transmission uninterrupted. Moreover, it can speed up the migration procedure.  

On the other hand, the method of using RRC to provide UL mapping for all F1-U traffic may bring some additional efforts:

· Significant signaling design effort in RRC: the RRC message will include all UL F1-U tunnel information and the corresponding BH mapping information. Moreover, such method exposes the F1 interface configuration to the RRC message, which may cause inter-WG design coordination in the future (e.g., tunnel information enhancement results in RRC impact). 
· Delay the migration: this method requires that before sending RRCReconfiguration message (Handover command) to IAB-MT, all UE contexts have to be transferred to the target in order to establish the UL F1-U tunnels. Thus, the execution of migration is delayed to the time when all UE contexts are transferred to the target.  
 

	Qualcomm
	Again, please emphasize that this relates to IntRA-donor migration. We are fine with this proposal. 

To coordinate with RAN2, RRC should send a transparent F1AP container. We could use the same solution as discussed under CP/UP separation, i.e., where F1-C is sent in transparent container via RRC. 

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.5 How/when send the RRCReconfigurationComplete message for descendant IAB?
Contribution ([7]) proposes to use concurrent transmission for descendant nodes.
 (copied as below)

Proposal 6: To reduce the service interruption in intra-CU migration, the following methods can be considered:
1)
Descendant nodes send UE context modification response message to CU concurrently.

2)
Descendant nodes send RRC reconfiguration complete message to CU concurrently.

3)
CU redirect descendant nodes’ DU F1 association to new TNL address (es) concurrently.

4)
CU configuration BH RLC channel, BAP route and mapping rules concurrently.
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Figure 3 Intra-CU migration via default configuration to reduce service interruption
Q5: Please share your view on concurrent transmission of the descendant IAB nodes. 

	Company
	Comment

	Samsung
	We are not sure how the concurrent transmission of descendant IAB nodes can be achieve. Maybe further clarification is needed. 

Regarding to question “How/when send the RRCReconfigurationComplete message for descendant IAB”, we didn’t see the need of any enhancements. 

	Qualcomm
	This seems to be the same as the migration of descendant nodes via source path which has been discussed above.

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.6 Packet loss 

During inter-Donor-DU migration, some UL/DL packets may be lost. (copied from Contribution ([5]))
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Figure 1:Packet loss during intra-donor migration: 4a: Packet loss in downlink, 4b: Packet loss in uplink
For DL, donor CU can discover the packet loss via current DDDS or PDCP status report, and recover the packet loss via retransmission. There may be no need for any enhancement. 
For UL, contribution ([3][5]) propose to introduce an uplink version of the F1-U DDDS message. Contribution ([8]) proposes “the access IAB node performs the re-transmission using the updated IP addresses and BAP address on the target path after migration”
Q6: Please share your view on how to address the UL packet loss, e.g. by introducing the UL DDS or any other solution. If a solution is needed, how to enable it, i.e. only enable it in case of a topology adaptation, or always enable it? 
	Company
	Comment

	Samsung 
	We agree to consider the solution based on UL DDS to address the UL packet loss. However, such UL DDS is enabled only during the migration procedure since the UL packet loss would not happen in non-migration case (note that, in legacy CU-DU, we don’t have UL DDS). 
As mentioned in our contribution, the basis of UL DDS is that the IAB-DU part of the migrated IAB node should buffer the UL packets. Since UL DDS is valuable for migration case only, it is better to allow the IAB donor CU to indicate the enabling of UL DDS so that the IAB-DU can start the UL packet buffering. 
In summary, our view is:

· Configurable UL DDS: UL DDS + enabling indication for UL DDS

	Qualcomm
	We support UL DDS, where the access IAB-node buffers packets until it receives the UL DDS of successful delivery based on NR-UP SN. 
The UL DDS will certainly be configurable so that it is can be activated during topology adaptation, only. We are not certain if anything else is needed.

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.7 Unnecessary transmission 

This is discussed in contribution ([3]). It is related to the “on-the-fly packets are buffered at the intermediated nodes towards the destination”. 
· For DL, due to the change of the IP address in the migrating/descendant IAB node, the IAB node may discard the received DL packets using the old IP address. 
Contribution ([3]) propose “the IAB node can keep the old configurations at source path for a while till the final on-the-fly packet is received”

· For UL, the new Donor-DU may discard the packet due to the source IP filtering.
The possible solution is to disable the source IP filtering, or donor CU informs Donor-DU for the “old IP address” so Donor-DU accept those UL packet. 

Q7: Please share your view on this issue (e.g. scenario, possible enhancements, etc) 
	Company
	Comment

	Samsung 
	During the migration procedure, the “on-the-fly” packets are evitable. The simplest way is to discard those packets as long as migration is triggered. However, this may be an efficient way since those packets are already on the way, especially when the volume of those packets are large. 
Thus, in our opinion, it is beneficial to design some schemes to continuously transmit those packets. 
The scenario is:

During the migration procedure, the intermediate nodes transmit the on-the-fly packets received via source path 
The possible enhancement:

The listed enhancements for DL and UL above can be considered as the starting points. Any additional enhancements can be discussed as well. 


	Qualcomm
	Note that this is primarily a RAN2 issue. Further, everything needed is already supported in Rel-16 BAP: 
1. By implementation, the IAB-node can buffer packets on BAP layer in case they cannot be delivered because the egress link is not available. This allows the IAB-node to wait until a new routing entry with the same destination address is configured. When this happens the IAB-node can use local rerouting. This approach works for DL, and it also works for UL if the IAB-donor-DU does not change. 

2. If the IAB-donor-DU does change, the BAP address will be different and the packets should not rerouted, since the packet’s source IP addresses don’t match the new IAB-donor-DU. 
There is currently a Rel-16 CR to 38340 in RAN2 to add a Note that makes this procedure more explicit.


	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.8 Context Transfer over Xn interface 

For inter-Donor topology adaptation, the context for the IAB-MT and the context for each connected UE need to be transferred to target Donor. Current XnAP Retrieve UE Context procedure is performed per UE. 
Contribution ([12]) propose to study how to more efficiently transfer the context, e.g. “enhance the UE Context Retrieve procedure or to introduce a new XnAP procedure, for retrieving the IAB-MT context, the collocated IAB-DU context, and the context of descendant IAB-nodes/UEs from the old IAB-donor-CU to the new IAB-donor-CU.” 
Contribution ([9]) proposes “To reduce the signalling overhead and network latency, procedure enhancement can be introduced so that multiple UEs can be handled at the same time. For example, if the time needed by the target CU to fetch the context from the source is deemed too high, RAN3 could investigate how to reduce it, e.g., by allowing the source and target CU to exchange early information about the IAB node that could be subject to migration, without requiring the target CU to reserve resources and perform admission control in advance.”
Q8: Please share your view on this issue (e.g. how to efficiently transfer the context to target Donor) 
	Company
	Comment

	Samsung 
	In our understanding, the efficient context transfer is an additional enhancement on top of the basic procedure. Thus, this issue can be discussed in two phases:
· Phase I: design a baseline procedure which can reuse the existing signaling as much as possible.

· Phase II: think about further enhancements

For Phase I, we think we can use the legacy Handover procedure with some enhancements to gradually transfer UE context from the source to the target. Since the Phase I is still under discussion, we can consider the efficient context transfer at later stage. 
In summary, our view is:

The efficient context transfer can be considered at later stage after the basic migration procedure is determined. 

	Qualcomm
	Let’s discuss enhancements such as message bundling at a later stage after we have converged on the baseline procedures. 

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.9 F1AP signaling 

For inter-Donor topology adaptation, the F1 interface need to be established with target Donor. There may be many UEs connected to the migrating IAB and descendant IAB, it may take some time to establish the F1AP context for all connected UEs. This is discussed in Contribution ([10] [12])
Contribution ([5]) propose to “reduce the number of signalling handshakes needed for F1 migration.” 
(NOTE: Contribution ([5]) is only for intra-Donor. Since the proposal is related to F1, it is listed here)
Contribution ([10]) propose “study the mechanism for IAB-DU recovery (e.g. F1 connection re-establishment, rather than setup) in inter-donor-CU RLF recovery case, to achieve:

1)
Avoid signaling storm in F1 interface between IAB-DU and new IAB-donor-CU.

2)
Avoid long term service interruption for connected UEs.”
Contribution ([12]) propose “A same mechanism should be used in both handover scenario and RLF scenario, where the mechanism is used for the new IAB-donor-CU and the migrating IAB-DU to re-establish/update the context of F1 interface and the F1AP UE context.”
Q9-1: Please share your view on how to reduce the F1AP signaling
	Company
	Comment

	Samsung 
	Since the basic procedure is unclear, we propose to delay this discussion. 

	Qualcomm
	Agree with Samsung, let’s get the baseline procedures down first and then discuss optimizations.

	
	

	
	

	
	

	
	

	
	

	
	


Contribution ([12]) also propose to discuss “how to deal with the descendant IAB-MT/UEs of the recovery IAB-node. For example, how to update the AS security between the descendant IAB-MT/UEs of the recovery IAB-node and the new IAB-donor-CU, while avoiding the descendant IAB-MTs/UEs to be forced into RRC re-establishment.”

Q9-2: Please share your view on this issue, e.g. how to update the AS security between the descendant IAB-MT/UEs of the recovery IAB-node and the new IAB-donor-CU, while avoiding the descendant IAB-MTs/UEs to be forced into RRC re-establishment
	Company
	Comment

	Samsung 
	We agree that for inter-donor RLF recovery, AS security update is needed, and the RRC re-establishment of descendant IAB-MTs/UEs should be avoided. 
However, how to achieve it may need hold-on for a moment since we need the whole picture of inter-donor RLF recovery. 

	Qualcomm
	This topic is also discussed in CB11. We agree with Samsung that AS security update is needed. The details on how this is done (e.g. avoiding/replacing RA procedure) is in RAN2 realm.

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.10 Routing F1-U over a different Donor-DU 

This is discussed in contribution ([6]). The F1-U over target path need to wait for the F1-C over target path is ready. The interruption is longer than the intra-CU topology adaptation, due to the establishment of the new F1-C interface between the migrating IAB node and target Donor. To minimize the interruption, one option is to route the “old” F1-U over target path, before the “new” F1-U is set up over target path. This enables the IAB node to continue the F1-C/U with source Donor over target path, while the migration of F1-C/U can be performed at the same time. Example is copied as below. 
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Fig. 3 F1-U/F1-C traffic by allowing to keep connection to both source and target

Contribution ([6]) propose “routing the “old” F1-U (of the source Donor) over target path can minimize service interruption”

Q10: Please share your view on Routing the “old” F1-U (of the source Donor) over target path to minimize service interruption”

	Company
	Comment

	Samsung
	Agree. 
This can be considered as a part of inter-donor migration procedure. 

	Qualcomm
	Agree with Samsung. This is a procedural aspect which is discussed in CB11.

	
	

	
	

	
	

	
	

	
	

	
	


Summary:

· …

3.11 Other issues/enhancements

Q11: Please list other issues/enhancements that should be considered for Rel-17 IAB? Please include assessment of expected benefit, impact on specification, implementation, other WGs.

4 Part II…[if needed]

If needed
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�CATT: please help to clarify your proposal. how can the descendant nodes send the message concurrently? do you mean they are coordinated, or just mean there is no strict order for one over the other?
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