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Discussion
1. Introduction
In LS [1] from RAN2, for flow control, the following agreements were made:

· The UL end-to-end flow control is not supported in IAB network

· The 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 feedback 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

Also, for DL end-to-end flow control, the following solutions potentially impacting F1 interface were listed:
· Enhance existing F1-U flow control through changes to NR UP DDDS, by reporting additional information from the access node to the CU; and

· Modify F1 flow control by sending feedback to the CU (CU-UP and/or CU-CP) from intermediate nodes (where congestion is occurring)

In this contribution, we focus on DL end-to-end flow control to handle congestion and provide our view on it.
2. Discussion
In [2], flow control and congestion handling on the downlink is denoted as follows:
	On the downlink, the IAB-node's link capacity to a child IAB-node or a UE may be smaller than the link capacity of a backhaul link from the parent IAB-node. The DU side of the parent IAB-node may not know the downlink buffer status of the IAB-node. As a result, the ingress data rate scheduled by the parent IAB-node's DU may be larger than the egress data rate the IAB-node's DU can schedule to its child IAB-nodes and UEs, which may result in downlink data congestion and packet discard at the intermediate IAB-node. Discarding of packets at intermediate IAB-nodes may have negative consequences (e.g. may lead to TCP slow start for impacted UE flows).

End-to-end flow control (e.g. flow control via F1-U or F1*-U) could help to address packet discard at the intermediate IAB-nodes due to the downlink data congestion problem to some extent by providing a downlink delivery status from the UE's access IAB-node DU in hop-by-hop ARQ to the IAB-donor CU. End-to-end ARQ similarly can address packet discard by intermediate IAB-nodes due to downlink data congestion. However, these mechanisms may be slow to react to local congestion problems in intermediate IAB-nodes as they do not provide information to pin point at which link/node the congestion is occurring. Thus, hop-by-hop flow control may also be required together with end-to-end congestion handling.

The congested IAB-node may provide feedback information to the parent IAB-node or the IAB-donor. Based on this feedback, the parent IAB-node or IAB-donor may perform flow control and alleviate downlink data congestion.


End-to-end flow control on the downlink is, as mentioned above, that the congested IAB-node (e.g., IAB-node 2 as shown in Figure 1) provides the IAB-donor CU with feedback information so that the IAB-donor CU can reduce or block the amount of downlink data traffic toward it.
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Figure 1. Example for congestion situation in IAB network
Proposal 1: RAN3 should discuss end-to-end flow control on the downlink.

In Figure 1, based on existing NR user plane protocol, the IAB-node 2 may transmit the Downlink Data Delivery Status (DDDS) frame for BH RLC channel associated with its child IAB-node (e.g., IAB-node 1) and/or DRB of UE 1 via F1-U to the IAB-donor CU. When the link between IAB-node 1 and 2 is congested, the congested IAB-node (e.g., IAB-node 2) may send the DDDS frame for BH RLC channel involved in IAB-node 1. On receiving this DDDS frame, however, the IAB-donor CU cannot perceive whether congestion occurs at IAB-node 2 or not. As a result, it may not throttle downlink data traffic toward IAB-node 2 correspondingly.
In order to control congestion situation, the congested IAB-node is needed to provide the IAB-donor CU with an explicit congestion indication so that the IAB-donor CU can reduce or block downlink data traffic toward the congested IAB-node. For this, there are two possible options; Option 1 is to send the DDDS frame including a congestion indication to the IAB-donor CU and Option 2 is to transmit the F1 signaling indicating that congestion is occurring to the IAB-donor CU. Option 1 may have small impact on F1 interface, but there may be an impact on E1 interface in case that the IAB-donor CU is split as the CU-CP and the CU-UP. It is because the IAB-donor CU-UP only knows that congestion is occurring from the received DDDS frame with a congestion indication. So, it is necessary for the IAB-donor CU-UP to indicate the congestion situation to the IAB-donor CU-CP. On the other hand, Option 2 may have an impact on F1 interface because new procedure to indicate the congestion situation to the IAB-donor CU should be defined, but there is no impact on E1 interface like Option 1. It seems to need to discuss which option is more appropriate because each option has the pros and cons.
Proposal 2: The congested IAB-node should provide a congestion indication to IAB-donor CU.
Proposal 3: It is necessary to discuss how to send feedback for congestion to IAB-donor CU.
3. Conclusion
In this contribution, we focused on DL end-to-end flow control to handle congestion and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: RAN3 should discuss end-to-end flow control on the downlink.
Proposal 2: The congested IAB-node should provide a congestion indication to IAB-donor CU.
Proposal 3: It is necessary to discuss how to send feedback for congestion to IAB-donor CU.
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