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Introduction
In RAN2#107 the following were agreed with respect to hop-by-hop flow control:
· DL hop-by-hop flow control is supported in IAB network. 
· One hop DL flow control feedback is considered for DL hop-by-hop flow control, i.e. congested IAB node feeds back flow control info to its parent IAB node.
· DL One-hop flow control feedback should include the IAB node buffer load (details FFS) and flow control granularity info. FFS other information. 
· Per BH RLC channel based flow control feedback can be considered as baseline. FFS on the necessity of other flow control granularity
· BAP layer supports the DL hop-by-hop flow control and flow control feedback function
· It is FFS how to trigger the DL hop-by-hop flow control in IAB network
In this contribution we discuss some of the open issues on flow control, including the granularity of the flow control, details of buffer load and the transmission/triggering of the flow control feedback.
Discussion
Flow control granularity
Congestion can affect parts of the network in an uneven manner. When a node experiences congestion, flow control steps should be taken to reduce the data flows that affected by the congestion. Consider the IAB network in Figure 1. IAB node 4 experiences congestion due to radio conditions on the node 4-node 5 link. In such a situation it is important to reduce the incoming data that flows on the node 4-node 5 link as reducing these data flows is most likely to mitigate the congestion. This means that the data of Users 1 and 2 coming from node 2 and node 3 need to be controlled. It is less useful (and may be counter-productive) to reduce the data of user 3 coming from node 2. 
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Thus it should be possible to apply flow control procedures on at least a UE level granularity. That is, node 4 should be able to indicate in its flow control feedback which UEs’ traffic needs be controlled. 
Note however, that in an IAB network, different UE bearers of the same UE can take different paths. Therefore, it is necessary to have a UE bearer level flow control granularity.
Proposal 1: The flow control granularity should be UE bearers. That is, an IAB node should be able to control the data rate of individual UE bearers in the event of congestion at a child node.
Proposal 2: The flow control feedback identifies the UE bearers whose data rate should be reduced.
Proposal 3: The UE bearer ID is included in the BAP header.
Buffer load
It has been agreed that the flow control feedback includes IAB node buffer load. There are a few types of metrics that can be considered that represent the “buffer load”:
1. Actual volume (e.g., in kB) of buffered data
2. Remaining volume available in buffer
3. Fraction of buffer occupied by buffered data
4. Fraction of buffer that is unoccupied
The fractional information may not have consistent meaning across multiple nodes. Depending on the capabilities of the IAB node (some nodes may allocate larger buffers than others) a fraction may represent different volumes of data. The actual volume of buffered data is likely to be a good metric, but it exposes some details of the IAB node implementation. The remaining volume available in the buffer is adequate information to perform flow control decisions. Hence we have a slight preference for using the remaining volume available in the buffer as a metric.
Proposal 4: “Remaining volume available in buffer” is used as the buffer load metric.
Triggering and transmission of flow control feedback
It has been agreed that the hop-by-hop flow control feedback will be within the BAP layer. Given that this information is not user plane data, a control PDU is needed to carry the flow control feedback.
Proposal 5: A control PDU is defined to carry the BAP layer hop-by-hop flow control feedback.
The following are the main options for triggering/transmission of the flow control feedback:
· Periodic transmission of flow control feedback
· Triggered transmission of flow control feedback based on reaching threshold for buffer load metric
The periodic transmission of flow control feedback is likely to be excessive signalling. Additionally, with this approach, it becomes necessary to indicate when there is a congestion (in addition to indicating the buffer load).
With the triggered approach, a node would transmit flow control feedback when it reaches a buffer load threshold. Once the congestion is alleviated, flow control feedback is needed indicating that the congestion condition has been alleviated.
Proposal 6: Triggered flow control feedback where the trigger is based on reaching a buffer load threshold is used.
Contents of flow control feedback message
Based on the above discussion the following information should be included in the flow control feedback message:
· UE bearers impacted by congestion (if any)
· UE bearers that were previously impacted by congestion but are not any more
· Remaining volume in buffer
Proposal 7: The flow control feedback message includes: (a) UE bearers impacted by congestion (if any), (b) UE bearers that were previously impacted by congestion but are not any longer, and (c) remaining volume in buffer.
Conclusion
We have discussed open issues related to flow control in IAB. Based on our analysis we have the following proposals:
Proposal 1: The flow control granularity should be UE bearers. That is, an IAB node should be able to control the data rate of individual UE bearers in the event of congestion at a child node.
Proposal 2: The flow control feedback identifies the UE bearers whose data rate should be reduced.
Proposal 3: The UE bearer ID is included in the BAP header.
Proposal 4: “Remaining volume available in buffer” is used as the buffer load metric.
Proposal 5: A control PDU is defined to carry the BAP layer hop-by-hop flow control feedback.
Proposal 6: Triggered flow control feedback where the trigger is based on reaching a buffer load threshold is used.
Proposal 7: The flow control feedback message includes: (a) UE bearers impacted by congestion (if any), (b) UE bearers that were previously impacted by congestion but are not any longer, and (c) remaining volume in buffer.
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