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1 Introduction
Routing and re-routing issues have been discussed in previous RAN2 meetings. The topics include local re-routing, inter-donor-DU re-routing, inter-CU routing. It has been agreed that type-2 RLF indication can be used in UL while flow control feedback can be used in DL for purpose of local re-routing. 

In RAN2#116e, some agreements on type-2 RLF indication are [1]:
· Type 2 indication by dual-connected node is triggered when the node initiates RRC re-establishment resulting from BH RLF on both CGs or BH RLF on MCG with no fast MCG recovery.
· FFS if Type 2 indication by dual-connected node can be triggered when the node detects BH RLF on any BH and it cannot perform re-routing for affected traffic (if agreed see R2-2111539 for more details)

· For triggering condition of type-2 indication by a single-connected node, initiation of RRC re-establishment is a sufficient condition to trigger type-2 indication.
· For the need of further propagating received type-2 indication, FFS which option to take: 

Option 1) Received type-2 indication is not propagated further (unless a normal type-2 triggering condition is met).

Option 2) Upon reception of type-2 indication, the node should further propagate type-2 indication to the child if it has no alternative path available.

The agreement made on flow control feedback in RAN2#115e[2] is:
· A configured threshold of available buffer size based on flow control feedback is used to determine the congestion, for the purpose of local re-routing.

Inter-CU routing issues, e.g., in topology redundancy and inter-topology migration scenarios, have been discussed in both RAN2 and RAN3. The BAP header rewriting based on BAP routing ID has been agreed. The agreements for the solution used on boundary node for inter-CU routing in RAN2#116e[1] include:

· Go with B, including the following: 
- If BAP address matches, deliver to upper layer;

Else:

- If routing ID matches rewriting table, perform the header rewriting;

- perform routing and mapping to BH RLC CH.

· For downstream, the boundary node is able to identify/differentiate the traffic routed from inter-topology vs. the traffic routed from intra-topology, based on the ingress link.
· For downstream at the boundary node, for any received data from inter-topology identified by the ingress link:

The data is delivered to upper layer, if the BAP address in the header is same as the boundary node BAP address configured in the topology of the ingress link (of this packet); otherwise, the data is determined as to be header rewritten (assumes support only of topology where decedent nodes belong to same topology).
Perform the header rewriting based on the configured rewriting table, and then perform routing and mapping to BH RLC CH.
· For upstream at the boundary node, for any received data from lower layer:

We may keep the ingress BAP text of R16 (that is intended for donor DU but general in Stage-3), i.e. if the BAP address in header match the boundary node BAP address configured in the topology of the ingress link, deliver to upper layer. 
The data is determined as to be header rewritten and perform the header rewriting accordingly, if routing ID in header matches any “previous routing ID” in the rewriting table; and then perform routing and mapping to BH RLC CH.
In this contribution, we would like to discuss the issue for type-2 RLF indication and flow control feedback from the boundary node in the scenarios of topology redundancy and inter-topology migration.
2 Discussion 
2.1  Flow control indication delivered by boundary node
RAN2 has agreed that a configured threshold of available buffer size based on flow control feedback is used to determine the congestion, for the purpose of local re-routing. And in Rel-16, the routing ID based flow control feedback is supported. It is supposed that when the flow control feedback with the available buffer size of a routing ID is below a certain level, the routing ID can be considered as congested and the egress link corresponding to the child node that delivers the flow control feedback is considered not available for the routing ID.
In inter-topology transmission, the boundary node concatenating traffic from/to different topologies belonging to different donor-CUs may also need to indicate the congestion status of a routing ID to its parent node when the available buffer size of the routing ID is low. In downlink direction, within the boundary node, the routing ID of the concatenated traffic from the topology belonging to the second donor-CU (i.e., non-F1-terminated CU) should be rewritten to the new routing ID according to the inter-CU BAP Header Rewriting info configured by the first donor-CU (i.e., F1-terminated CU). There is 1:1 mapping or N:1 mapping between the previous routing ID of the second donor-CU domain and the new routing ID of the first donor-CU domain in the inter-CU BAP Header Rewriting info. Therefore, the buffer for the previous routing ID and that for the relative new routing ID should be shared. 
Observation 1: The buffer for the previous routing ID and that for the corresponding new routing ID in the inter- -CU BAP Header Rewriting info should be shared.

The routing ID contained in the flow control feedback to the parent node for the second donor-CU should belong to the second donor-CU domain, otherwise, it is not understandable to the parent node. 
If the available buffer size of a routing ID belonging to the new routing IDs of the inter-CU BAP Header Rewriting info for DL is low, the related previous routing ID can be considered as congested by the parent node belonging to the second donor-CU. The boundary node should deliver a flow control feedback with the previous routing ID to the parent node belonging to the second donor-CU.
If the available buffer of a routing ID is low and there is no inter-CU BAP Header Rewriting info for DL or the routing ID is not among the new routing IDs, the IAB-node should deliver the flow control feedback with that routing ID to the parent node belonging to the first donor-CU. This will only apply to the inter-CU topology redundancy scenario.
Take Figure 1 for examples, IAB-node3 is the boundary node which has F1 connection with donor-CU1. Figure 1a is for the case of inter-topology redundancy while Figure 1b is for inter-donor-CU migration. In both cases, IAB-node 3 is configured to rewrite Routing ID#2 to Routing ID#3 according to the inter-CU BAP Header Rewriting info for DL. When the available buffer of Routing ID#3 is low, IAB-node3 finds out that the previous routing ID for Routing ID#3 is Routing ID#2 and delivers a flow control feedback with Routing ID#2 to IAB-node 2 (parent node belonging to donor-CU2). 
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            Figure 1. Flow control feedback by boundary node
Proposal 1: If the available buffer size of a routing ID among the new routing IDs in the inter-CU BAP Header Rewriting info for DL is low, the IAB node:

· Look up the previous routing ID of this routing ID in inter-CU BAP Header Rewriting info.
· Deliver the flow control BAP PDU containing the buffer size of this routing ID as well as the previous Routing ID to the egress link corresponding to the non-F1-terminating CU.

Proposal 2: If the available buffer of a routing ID is low and there is no inter-CU BAP Header Rewriting info for DL or the routing ID is not among the new routing IDs, the IAB-node delivers the flow control BAP PDU containing that routing ID to the egress link corresponding to the F1-terminating CU.
2.2  Type 2 RLF indication delivered by boundary node
In the discussion during the last RAN2 meeting[1], the routing ID level type-2 RLF indication is proposed by many companies. A type-2 RLF indication to the child node can be triggered by dual-connected IAB-node with only one link in RLF and it cannot perform re-routing for affected traffic. The RLF indication with affected traffic info can trigger local re-routing on the child node for the traffic. For details, the egress link corresponding to the link from which the type-2 RLF indication is received is considered not available for the routing ID(s) indicated in RLF indication.
In inter-topology transmission, the boundary node concatenating traffic from/to different topologies belonging to different donor-CUs may also need to send type-2 RLF indication to child node with only one link in RLF. 

The routing ID in the RLF indication to child node should belong to the first donor-CU domain, otherwise, it cannot be recognized. 
If RLF is detected on the link corresponding to the second donor-CU, the boundary node should first determine the routing ID(s) affected and look up the previous routing ID(s) of the routing ID(s) according to the inter-CU BAP Header Rewriting info for UL. Then the boundary node includes the previous routing ID(s) in the type-2 RLF indication to its child node.
If RLF is detected on the link corresponding to the first donor-CU, or the inter-CU BAP Header Rewriting info for UL is not configured, the IAB-node determines the routing ID affected then includes the routing ID in the type-2 RLF indication to child node. This will only apply to the inter-CU topology redundancy scenario.
For example, in Figure 2, IAB-node3 is the boundary node which has F1 connection with donor-CU1. IAB-node 3 is configured to rewrite Routing ID#3 to Routing ID#2 according to the inter-CU BAP Header Rewriting info for UL. When the link to IAB-node 2 is in RLF, IAB-node 3 determines that Routing ID#2 is affected and finds out the previous Routing ID of Routing ID#2 is Routing ID#3. IAB-node 3 can deliver a RLF indication with Routing ID#3 to IAB-node 4.
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Figure 2. Type-2 RLF indication by boundary node
Proposal 3: If RLF is detected on the link corresponding to the non-F1-terminating CU, the boundary node: 

· Determine the Routing ID(s) affected.

· Look up the previous routing ID(s) of the affected routing ID(s) in the inter-CU BAP Header Rewriting info for UL.

· Deliver the type-2 RLF indication including the previous routing ID(s) to child node. 

Proposal 4: If RLF is detected on the link corresponding to the F1-terminating CU, or the inter-CU BAP Header Rewriting info for UL is not configured, the IAB-node determines the routing ID(s) affected and includes the routing ID(s) in the type-2 RLF indication to child node.

3 Conclusion

In this contribution we discuss type-2 RLF indication and flow control feedback from the boundary node and have the following proposals: 
Observation 1: The buffer for the previous routing ID and that for the corresponding new routing ID in the inter- -CU BAP Header Rewriting info should be shared.
Proposal 1: If the available buffer size of a routing ID among the new routing IDs in the inter-CU BAP Header Rewriting info for DL is low, the IAB node:

· Look up the previous routing ID of this routing ID in inter-CU BAP Header Rewriting info.

· Deliver the flow control BAP PDU containing the buffer size of this routing ID as well as the previous Routing ID to the egress link corresponding to the non-F1-terminating CU.

Proposal 2: If the available buffer of a routing ID is low and there is no inter-CU BAP Header Rewriting info for DL or the routing ID is not among the new routing IDs, the IAB-node delivers the flow control BAP PDU containing that routing ID to the egress link corresponding to the F1-terminating CU.
Proposal 3: If RLF is detected on the link corresponding to the non-F1-terminating CU, the boundary node: 

· Determine the Routing ID(s) affected.

· Look up the previous routing ID(s) of the affected routing ID(s) in the inter-CU BAP Header Rewriting info for UL.

· Deliver the type-2 RLF indication including the previous routing ID(s) to child node. 

Proposal 4: If RLF is detected on the link corresponding to the F1-terminating CU, or the inter-CU BAP Header Rewriting info for UL is not configured, the IAB-node determines the routing ID(s) affected and includes the routing ID(s) in the type-2 RLF indication to child node.
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