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Introduction

During RAN2#115-e meeting, it was 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. However, the issue of how to determine the traffic to be re-routed upon congestion needs further discussion. In addition, for inter-donor-DU re-routing, how to perform bearer mapping for re-routed traffic in inter-donor-DU re-routing hasn’t been discussed yet. In this contribution, we first discuss the remaining issue for DL local re-routing based on flow control feedback. And then we give our considerations on bearer mapping in re-routing scenario.   
Discussion
DL local re-routing based on flow control feedback
During RAN2#115-e meeting, it was 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. From the agreement, donor CU shall configure the available buffer size threshold to IAB node. When IAB node detects the available buffer size received in the flow control feedback is equal to or smaller than the configured threshold, the downlink local re-routing is triggered.

However, if all the traffic traversing the congested path are re-routed to the re-routing path, the re-routing path may become congested and the data packets traversing the re-routing path may need to be re-routed back again. To avoid this ping-pong problem, it is necessary to consider which traffic should be re-routed to keep network load balance. As we know, the flow control feedback info may indicate the BAP routing ID, BH RLC channel ID and available buffer size. Upon receiving the flow control feedback info, IAB node may only trigger the re-routing of packet associated with the indicated BAP routing ID or BH RLC channel. Also IAB node may select to re-route the packet which has higher priority or lower remaining PDB. Furthermore, donor CU may configure the IAB node/donor DU with re-routing probability value. Suppose the re-routing probability value is configured per BH RLC channel and IAB node/donor DU decides to re-routed the data packet of this BH RLC channel, the IAB node/donor DU should ensure that the ratio of re-routed data packets should be less than the configured re-routing probability. 

Observation 1: Upon DL local re-routing based on congestion is triggered, if all the traffic traversing the congested path are re-routed to the re-routing path, the re-routing path may become congested and the data packets traversing the re-routing path may need to be re-routed back again.

Proposal 1: For DL local re-routing based on congestion, which traffic should be re-routed needs further discussion.

Proposal 2: A probability value is configured for DL local re-routing upon congestion so that IAB node could determine the traffic to be rerouted. 
Bearer mapping for re-routing

In R16 IAB, the following principles are applied to bearer mapping in local re-routing:

- If the regular mapping to BH RLC Channel in the backup egress link is configured by donor CU, IAB node follows the configured BH RLC channel mapping for re-routed packets.
- If the regular mapping to BH RLC Channel in the backup egress link is NOT configured by donor CU, IAB node shall use any BH RLC channel on the backup egress link for re-routed packets by implementation.
For R17 UL inter-donor-DU re-routing, one possible way is that we follow R16 IAB principle. That means if the BH RLC channel mapping in the backup egress link is not configured, IAB-node selects any  BH RLC channel on the backup egress link for re-routed packets by implementation. Alternatively, in order to achieve better network control, the BH RLC channel for the re-routed packets in the backup link could be configured by donor CU. For simplicity, a default BH RLC channel for inter-donor DU re-routing could be configured by donor CU at IAB node. In our view, default BH RLC channel could be configured for both uplink and downlink local re-routing respectively. For example, for UL local re-routing, the default BH RLC channel and related topology identity for inter-donor DU re-routing could be configured via RRC message. For DL local re-routing, the default BH RLC channel configuration for inter-donor DU re-routing could be configured via F1AP message.  

Proposal 3: RAN2 discusses the following two options for bearer mapping for re-routed packets:

Option 1: Follow R16 principle, i.e. if mapping to BH RLC Channel in the backup egress link is NOT configured, IAB node shall use any BH RLC channel on the backup egress link for re-routed packets.

Option 2: Default BH RLC channel in the backup egress link is used for re-routed packets. 

Conclusion

In this contribution, we discuss local re-routing based on congestion and bearer mapping in re-routing, and have the following observation and proposals:

Observation 1: Upon DL local re-routing based on congestion is triggered, if all the traffic traversing the congested path are re-routed to the re-routing path, the re-routing path may become congested and the data packets traversing the re-routing path may need to be re-routed back again.

Proposal 1: For DL local re-routing based on congestion, which traffic should be re-routed needs further discussion.

Proposal 2: A probability value is configured for DL local re-routing upon congestion so that IAB node could determine the traffic to be rerouted. 

Proposal 3: RAN2 discusses the following two options for bearer mapping for re-routed packets:

Option 1: Follow R16 principle, i.e. if mapping to BH RLC Channel in the backup egress link is NOT configured, IAB node shall use any BH RLC channel on the backup egress link for re-routed packets.

Option 2: Default BH RLC channel in the backup egress link is used for re-routed packets. 
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