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1 Introduction

In RAN#83, the following objectives were made:
	· Specification of enhancements to L2 wireless transport [RAN2-led, RAN3]:

· Specification of an adaptation layer above RLC layer. The adaptation layer supports routing across the wireless backhaul and IP as next protocol layer. 

· Extension of LCID space and potentially LCG space to support one-to-one mapping of UE bearers to BH RLC channels. The extension of LCID space and LCG space is applicable only to IAB-nodes.

· Specification of a flow control mechanism (for DL and, if necessary, for UL) to handle congestion. 

· Specification of mechanisms to enable lossless delivery in hop-by-hop ARQ.


According to above highlighted agreement, the DL flow control mechanism will be performed. This contribution addresses the issues that need to be addressed to support the DL flow control mechanism.
2 Discussion
In multi-hop backhaul, link capacity can be different from one IAB node to another. As a result, the rate of the downlink data transmitted by the parent IAB node may be larger than the rate of the downlink data transmitted by the intermediate IAB node to its child IAB node and UE, which may cause downlink congestion. Thus, we agreed to study DL flow control mechanisms (i.e. end-to-end flow control and hop-by-hop flow control) for resolving the downlink congestion problem. 

Before discussing in detail mechanism, it should be first discussed if any of the listed criteria should be used to determine the occurrence of DL congestion. In other words, the IAB node can report a flow control feedback or a downlink delivery status if the criteria are fulfilled. If we decide to do specify, we should discuss more in details which the IAB node can report the flow control feedback. Alternatively, we can decide to do not specify any criteria and leave to the implementation. 

Proposal 1. We need to discuss the need to specify the criteria for determining the occurrence of DL congestion problem.

In addition, it needs to discuss the criteria for triggering each mechanism. In RAN2#103 meeting, we agreed to study both end-to-end flow control and hop-by-hop flow control for the downlink data congestion problem. In end-to-end flow control, the UE’s access IAB node can provide a downlink delivery status to the IAB donor. On the other hand, in hop-by-hop flow control, the congested IAB node can report the flow control feedback to the parent’s IAB node. Therefore, Hop-by-hop flow control is necessary for fast responding to congestions, and end-to-end is necessary for overall picture and statistics. Based on the advantage for each mechanism, the IAB node can determine whether to perform hop-by-hop flow control or end-to-end flow control when the DL congestion is occurred. For example, when the IAB node detects a DL congestion problem, the IAB node can want a fast response and determine to use hop-by-hop flow control. Alternatively, when the IAB node can use end-to-end flow control mechanism to prevent congestion before it determines that congestion has occurred since the end-to-end flow control can be slower than hop-by-hop flow control. 

Proposal 2. We need to discuss the criteria for triggering each flow control mechanism.

Next discussion is where to carry the flow control feedback. In hop-by-hop flow control, the congested IAB node reports the feedback to the parent IAB node. Therefore, the IAB node can report the feedback by defining a new MAC CE format. Alternatively, the IAB node can report the feedback using an adaptation header or a STATUS PDU in the adaptation layer. In other words, the feedback can be carried both in MAC layer or Adaption layer. However, when considering the end-to-end flow control mechanism, we think that the adaptation layer is appropriate. In the end-to-end flow control, when the UE’s access IAB node reports the downlink delivery status to the IAB donor, the MAC CE cannot be used because it is not relayed. After we decide the layer to report the feedback, we can discuss a detail format.

Proposal 3. We need to discuss where to carry the flow control feedback.
3 Conclusion

Based on the above discussion, we have following proposals:
Proposal 1. We need to discuss the need to specify the criteria for determining the occurrence of DL congestion problem.

Proposal 2. We need to discuss the criteria for triggering each flow control mechanism.

Proposal 3. We need to discuss where to carry the flow control feedback. 
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