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Introduction
[bookmark: _Ref178064866]In the last meeting, RAN2 agreed to support local re-routing based on indication of hop-by-hop flow control as shown below box and now the remaining details are remained as FFS. In addition, inter-donor-DU local re-routing is included in the scope of Rel-17 IAB as RAN3 requested. This contribution discusses these two local re-routing issues.
	Local rerouting can be triggered by indication of hop-by-hop flow control. Further details, e.g., on trigger information, trigger conditions, role of CU configuration, are FFS.
RAN2 considers inter-donor-DU local rerouting to be in scope



[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
Even though RAN2 agreed that local re-routing can be triggered by indication of hop-by-hop flow control, there are still remaining issues on local re-routing, e.g., local re-routing based on Type-2 RLF indication, and inter-donor-DU local re-routing. We think that it would be better to discuss local re-routing based on Type-2 RLF indication together with issues on other types of BH RLF indication and our views are addressed in another paper. Thus, this document only focuses on further details on local re-routing based on hop-by-hop flow control indication and inter-donor-DU local re-routing in the followings.

Local re-routing based on indication of hop-by-hop flow control 
For further details, the first question can be what kind of hop-by-hop flow control indication should be used to trigger local re-routing. Some company may argue that UL hop-by-hop flow control indication can be introduced for this purpose. However, RAN2 already discussed whether UL hop-by-hop flow control is introduced or not in Rel-17 IAB in the email discussion “[Post112-e][065][eIAB]” and there was not enough support for UL hop-by-hop flow control. Finally, in the RAN2#113e meeting, RAN2 determined that this is not included in the RAN2 identified issues for further study. Thus, UL hop-by-hop flow control indication cannot be used to trigger local re-routing.
Observation 1. UL hop-by-hop flow control is not included in the in the RAN2 identified issues and cannot be used for indication of hop-by-hop flow control to trigger local re-routing.
Proposal 1. An indication of hop-by-hop flow control for UL is not introduced. 

With observation 1, considering that Rel-16 DL hop-by-hop flow control feedback already has two types of feedback, i.e., BH RLC channel ID and BAP routing ID, we think that Rel-16 DL hop-by-hop flow control feedback would be sufficient for indication of hop-by-hop flow control to trigger local re-routing and the parent node can determine the packet which needs local re-routing based on contents of the Rel-16 DL hop-by-hop flow control feedback. As an example, in the below figure, when the node 4 has congestion problem toward node 6, but no problem toward node 5, the node 4 can recognize which Routing ID is toward node 6 and the flow control feedback can include only Routing ID causing congestion problem in node 4, then transmits the flow control feedback to the node 1 according to the current BAP specification.
Furthermore, even if a new indication to trigger local re-routing is introduced as a new message, anyway this new message would need information of a child node status like Rel-16 DL hop-by-hop flow control feedback to make the parent node know exact situation of the child node for local re-routing. Therefore, a new indication on top of the legacy flow control feedback may not be needed.
[bookmark: _GoBack]Proposal 2. Rel-16 DL flow control feedback is used for an indication to trigger local re-routing. 




For trigger condition, even though indication of hop-by-hop flow control is received, if there is no alternative path, local re-routing anyway cannot be performed and packets may be held. If an alternative path exists, in the previous email discussion, there was a question when to start local re-routing after receiving an indication of hop-by-hop flow control. However, we think this is sort of implementation and it doesn’t need to specify exact timing to start local re-routing after receiving an indication of hop-by-hop flow control from the child node. What we need to determine is when to trigger local re-routing, not when to start local re-routing. Thus, we think local re-routing is triggered when an indication of flow control feedback is received and alternative path exists.
Observation 2. Even though indication of hop-by-hop flow control is received, if there is no alternative path, local re-routing anyway cannot be triggered.
Proposal 3. Local re-routing is triggered when an indication of flow control feedback is received and available alternative path exists. 

The next point is CU configuration. If local re-routing is configurable by the IAB donor CU, it is needed to discuss whether local re-routing configuration is per IAB node or per route.
· Per IAB node configuration;
· Per route configuration.
If local re-routing based on an indication of hop-by-hop flow control is per IAB node configuration, the IAB node can use all alternative paths for local re-routing after reception of an indication of hop-by-hop flow control. For example in above figure, when node 1 receives a flow control feedback including Routing ID 8 from node 4, the node 4 can freely select alternative path 2 or 3. However, considering that the closer to the IAB donor node the more downstream links exist in one IAB node, the IAB node may have many alternative paths. In this case, if the IAB node freely selects one of many alternative paths for local re-routing, unpredictable local re-routing may be expected from IAB donor CU point of view. If the IAB donor CU wants to restrict local re-routing to use a set of alternative paths, there should be another configuration, e.g., priority.
Observation 3. If per IAB node configuration is applied, the IAB node can freely select one of available alternative paths for local re-routing.
Observation 4. The closer to the IAB donor node, the more downstream links exist in one IAB node. If the IAB node freely selects one of many alternative paths for local re-routing, unpredictable local re-routing may be expected from IAB donor CU point of view. To prevent this, another RRC configuration, e.g., priority, may be needed.

On the other hand, if per route configuration is used, a set of paths are indicated by the IAB donor CU as a candidate for alternative paths. In the above example, if path 2 toward node 3 is configured to allow local re-routing and path 3 toward node 2 is not configured for local re-routing, when the indication of hop-by-hop flow control is received from the node 4, the node 1 can select path 2 as an alternative path. If both path 2 and path 3 are not configured for local re-routing, the node 4 considers local re-routing based on an indication of hop-by-hop flow control is not configured and no local re-routing is performed. 
Given that the operators may want to use a specific path for supporting special QoS management or emergency backup, they may not want to allow local re-routing to this specific path. Furthermore, the operators would also want to have predictable IAB node’s behavior as much as possible even during local re-routing and more controllable local re-routing. Per route configuration can be used to support this purpose.
Observation 5. If per route configuration is applied, predictable IAB node’s behaviour during local re-routing and more controllable local re-routing are expected.
Proposal 4. Per route configuration is used for local re-routing based on an indication of hop-by-hop flow control.

Inter-donor-DU local re-routing
The inter-donor DU local re-routing was discussed in RAN3 first and then they send the LS as shown below box.
	In this RAN3-111e meeting, the following two issues related to the inter-donor-DU UL re-routing are discussed:
· Issue 1. Source IP filtering. This issues mainly focuses on how to solve the potential discarding problem for the re-routed packets which is resulted from the deployed source IP address filtering mechanism in the target IAB-donor-DU, and potentially the transport network nodes.
· Issue 2. BAP routing towards the target IAB-donor-DU. This issue mainly focuses on how to enable the re-routed packets being routed to the target IAB-donor-DU, when the destination BAP address in the BAP routing ID of the re-routed packets does not correspond to target IAB-donor-DU. 

RAN3 assumes that issue 2 should be handled by RAN2. So RAN3 would like to ask RAN2 to discuss solutions for issue 2 to support the inter-donor-DU re-routing.



As clearly addressed in the above LS, RAN2 needs to discuss the issue 2 to support inter-donor-DU local re-routing. It would be good to check the current Rel-16 local re-routing behavior before starting to discuss the issue 2. The current local re-routing in Rel-16 IAB does not allow changing carried BAP address and only BAP address without path ID is used to perform local re-routing. In this condition, even if inter-donor DU local re-routing is performed, BAP address of the BAP PDU is not changed. If BAP address of the target donor DU is different from BAP address of the source donor DU, the packet may be delivered to the source donor DU even after inter-donor DU local re-routing. 
Observation 6. The current local re-routing does not allow changing carried BAP address and the BAP PDU may not be successfully delivered to the new donor DU. 

Given the observation 6, RAN2 should discuss whether updating BAP address carried in the BAP PDU is allowed or not when inter-donor DU local re-routing is performed. In our view, clear and simple approach is to update BAP address carried in the BAP PDU in case inter-donor DU local re-routing because Intra-donor DU local re-routing does not need to update BAP address. One more thing to make this possible is that the IAB node can distinguish whether inter-donor DU local re-routing or intra-donor DU local re-routing is performed. However, considering inter or intra donor DU migration is performed by a network command, the IAB node can determine whether inter-donor DU local re-routing is needed or not based on information/contents of the network command. 
Proposal 5. When inter-donor DU local re-routing is performed, BAP address carried in the BAP PDU is updated to the BAP address of the new donor DU, i.e., no need to update BAP address in case of intra-donor DU local re-routing. 

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. UL hop-by-hop flow control is not included in the in the RAN2 identified issues and cannot be used for indication of hop-by-hop flow control to trigger local re-routing.
Observation 2. Even though indication of hop-by-hop flow control is received, if there is no alternative path, local re-routing anyway cannot be triggered.
Observation 3. If per IAB node configuration is applied, the IAB node can freely select one of available alternative paths for local re-routing.
Observation 4. The closer to the IAB donor node, the more downstream links exist in one IAB node. If the IAB node freely selects one of many alternative paths for local re-routing, unpredictable local re-routing may be expected from IAB donor CU point of view. To prevent this, another RRC configuration, e.g., priority, may be needed.
Observation 5. If per route configuration is applied, predictable IAB node’s behaviour during local re-routing and more controllable local re-routing are expected.
Observation 6. The current local re-routing does not allow changing carried BAP address and the BAP PDU may not be successfully delivered to the new donor DU. 

Proposal 1. An indication of hop-by-hop flow control for UL is not introduced. 
Proposal 2. Rel-16 DL flow control feedback is used for an indication to trigger local re-routing. 
Proposal 3. Local re-routing is triggered when an indication of flow control feedback is received and available alternative path exists. 
Proposal 4. Per route configuration is used for local re-routing based on an indication of hop-by-hop flow control.
Proposal 5. When inter-donor DU local re-routing is performed, BAP address carried in the BAP PDU is updated to the BAP address of the new donor DU, i.e., no need to update BAP address in case of intra-donor DU local re-routing. 
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