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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Introduction
In RAN2 #107 meeting, based on the email discussion of flow control [1], RAN2 came to some progress of flow control:
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 the DL hop-by-hop flow control in IAB network

This paper will discuss the leftover issues of the flow control conclusion. 
Discussion
1.1. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]How to perform end to end flow control 
In the previous discussion, we tried to introduce an end to end flow control, by leveraging legacy F1-U or F1*-U message to feedback the downlink delivery status. But in the last meeting, we only agreed the conclusion of hop by hop flow control mechanism. Since the end to end flow control is done by legacy message, so it is unnecessary to re-introduce a legacy 
Observation 1:  it is unnecessary to standardize an existing end to end flow control mechanism by leveraging legacy F1-U or F1*-U messages. 
However, in the last meeting, we only agreed one hop flow control. In this assumption, the child node only feedbacks related information to its parent node. With this condition, child node only talks to its parent, but it doesn’t prevent the parent node further feedback its buffer and flow control granularity information, which is another individual one hop flow control behavior, if one hop flow control can’t alleviate the congestion. 


In the figure 1, if BH3 is congested, IAB3 feedback buffer status and granularity to IAB2, in order to assist IAB2 to alleviate the DL transmission. But since IAB2 can’t send all the packet to IAB3, if this circumstances last a long time, IAB2 then would encounter congestion. Then as another flow control behavior, which is independent with the IAB3 flow control behavior, IAB2 is free to initiate another flow control towards IAB1; likewise, IAB1 can initial another flow control behavior toward Donor IAB. In another word, if we configure a low flow control triggering threshold, then IAB2&1 will straightly forward the flow control to Donor gNB.
Proposal 1: end to end flow control can be implemented by appropriate configuration of triggering threshold.
1.2. Granularity of flow control
In the last meeting, we agreed that at least the RLC channel granularity can be feedbacked as the flow control granularity. 
In addition, the flow control granularity could be per UE radio bearer, or per backhaul link. We assume that the radio qualities of one UE’s different radio bearers are the same. So if one UE RB is congested, the other RBs shall suffer the same radio circumstances. Although different RBs may have different radio resources allocated due to LCP procedure, but given that N:1 bearer mapping is considered in IAB, if flow control is per UE radio bearer, it is difficult to distinguish each congested radio bearer, UE radio bearer id + UE id shall be feedbacked along with the buffer status, which costs more signaling overhead. Furthermore, in the same IAB backhaul, the radio conditions of different radio bearers shall be the same, so it is unnecessary to distinguish different radio bearer of the same IAB backhaul or UE access link. 
Proposal 3: it is suggested to add additional per backhaul link level flow control granularity. 
1.3. What information shall be carried in hop by hop flow control?


Figure 2: hop by hop flow control
In the last meeting, we agreed to add node buffer and flow control granularity in the flow control message, other information is FFS. 
In the implementation of a gNB, in order to enhance the robustness and load balancing, the buffer of all UEs served in this DU are shared by the same piece of hardware of buffer, namely we don’t distinguish the UE bearer at all. If we put this implementation assumption to IAB, then each IAB DU buffer is shared by all RLC channels. 
So we agree to report the buffer status, then the buffer status of the whole DU should be reported together. In figure 2, if BH4 is congested, namely IAB2 can’t send all packets to IAB3 as much as possible. If BH4 is encountering RLF, IAB2 may need to send upstream RLF notification to IAB1 to update the path, but given it is only a congestion case, IAB2 won’t feedback RLF notification to IAB1.
In addition, IAB2 can’t find another path to IAB3, so if IAB1 can find another path to IAB3 (IAB1-IAB4-IAB3) due to the configured routing table, the congested circumstances will be cured. So we suggested to report the congested hop ID. 
Proposal 3: in hop by hop flow control, if the per backhaul link level flow control granularity is agreed, the following information shall be included in the flow control message:
· downlink buffer status
· Backhaul ID. 
Conclusion 
In this contribution, we discuss the flow control scenario for L2 IAB architectures and have the following observations and proposals:
Observation 1:  it is unnecessary to standardize an existing end to end flow control mechanism by leveraging legacy F1-U or F1*-U messages. 
Proposal 1: end to end flow control can be implemented by appropriate configuration of triggering threshold.
Proposal 2: it is suggested to add additional per backhaul link level flow control granularity. 
Proposal 3: in hop by hop flow control, if the per backhaul link level flow control granularity is agreed, the following information shall be included in the flow control message:
· downlink buffer status
· Backhaul ID. 
Reference 
[1]. [106#44][IAB] Flow Control (ZTE)


3

image2.emf
UE1

IAB3 IAB2

BH4 BH3

Donor IAB 

IAB1

BH1

IAB4

UE4-2

DL flow control


Microsoft_Visio___1.vsdx
UE1
IAB3
IAB2

BH4
BH3
Donor IAB
IAB1
BH1
IAB4
BH2
BH5
UE4-2

DL flow control



image1.emf
UE1

IAB3 IAB2

BH3 BH2

Donor IAB 

IAB1

BH1


Microsoft_Visio___.vsdx
UE1
IAB3
IAB2

BH3
BH2
Donor IAB
IAB1
BH1



