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Introduction
[bookmark: _Ref178064866]In RAN2#107bis meeting, the DL hop-by-hop flow control was discussed, but the decision was postponed to the next meeting as shown below. This contribution discusses this decision point for DL hop-by-hop flow control.
	Chair: Proposals on the table on the information in the feedback on the “source” of the problem:
0) No information 
1) Implicit information: the BH RLC channel the feedback is sent on is the BH RLC channel for which packets are buffered. 
2) Routing IDs of buffered traffic 
(covers congestion on next IAB link(s))
3) UE id + UE bearer ID of buffered traffic 
(covers also UE access link congestion) 

<unrelated part is omitted>
Decision next meeting



[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
As per the discussion in the last meeting, there are four options for information in the feedback on the “source” of the congestion problem. 
· Option 1. No information
· Option 2. Implicit information: the BH RLC channel the feedback is sent on, i.e., ingress BH RLC channel which is associated with the egress BH RLC channel for which packets are buffered.
· Option 3. Routing IDs of buffered traffic
· Option 4. UE ID + UE bearer ID of buffered traffic
As in option 1, if no information is included in the flow control feedback, all DL traffic should be unnecessarily blocked. Specifically, in figure 1, when the link between IAB node 1 and IAB node 2 has a congestion problem, the IAB node 2 sends flow control feedback with no information to the IAB node 3. The IAB node 3 will block all DL traffic towards IAB node 2 because the IAB node 3 has no idea which traffic causes congestion problem in the IAB node 2. Finally, even though UE 2 has no problem with DL transmission, all DL traffic toward UE 2 should be also blocked unnecessarily. This is absolutely undesirable behavior and the option 1 makes another side effect, i.e., normal UE’s service is interrupted unnecessarily.
Observation 1. Option 1, i.e., No information, blocks too much DL traffic and makes another side effect, i.e., normal UE’s service is interrupted unnecessarily.


Figure 1. Example figure to describe downlink data congestion handling.
The option 2 has also same type of the side effect like option 1, i.e., normal UE’s service is interrupted unnecessarily. This is because even though DL traffic comes from the same ingress BH RLC channel, each DL traffic can be routed and/or mapped to different BH link/BH RLC channel. For example, in figure 1, if some DL traffic toward UE 2 and some DL traffic toward IAB node 1 have same QoS, those all DL traffic would use same ingress BH RLC channel at the IAB node 2. In this condition, if the IAB node 2 includes BH RLC channel information to the flow control feedback and transmits to the IAB node 3, the IAB node 3 will block all DL traffic toward reported ingress BH RLC channel in the IAB node 2. This means that some DL traffic toward the normal UE 2 is also interrupted by option 2. From the operator point of view, the flow control should not block DL traffic toward normal IAB nodes and UEs which are not involved in DL data congestion.
Observation 2. Option 2, i.e., BH RLC channel, has also same problem as in option 1, i.e., DL traffic can be blocked unnecessarily and normal UE’s service is interrupted unnecessarily.
Observation 3. DL hop-by-hop flow control should not block DL traffic toward the IAB nodes and UEs which are not involved in DL data congestion.

To achieve the observation 3, the option 3 and 4 can be considered. In option 4, RAN2 should make a new agreement to make each BAP header having UE bearer ID which has been strongly objected by companies and this causes too much overhead in BAP header. The option 4 also needs much larger size of flow control feedback because TEID is 32bit (cf. Routing ID is 13bits). In addition, even if one routing ID is enough for a flow control feedback by option 3 because many TEIDs are associated with one routing ID, those all TEIDs should be included in the flow control feedback by option 4. 
Observation 4. Option 4, i.e., UE ID + UE bearer ID, needs a new RAN2 agreement which makes each BAP header having UE bearer ID, but this has been strongly objected by some companies and too much overhead is expected.

On the other hand, option 3 can achieve proposal 1 with less overhead and RAN2 agreements so far. In figure 1, the congested IAB node (IAB node 2) has routing and bearer mapping table and can know which routing ID is forwarded to the congested child link (IAB node 1) and the associated BH RLC channel. The IAB node 2 sends a flow control feedback containing routing IDs, which are forwarded to the IAB node 1, to the parent node (IAB node 3). Then the IAB node 3 can block DL traffic for the received routing ID indicated by the flow control feedback. The option 3 works well with less overhead and smaller size of flow control feedback compared to option 4.
Observation 5. Option 3, i.e., Routing IDs, works well with less overhead and RAN2 agreements thus far.
Proposal 1. For DL hop-by-hop flow control, routing IDs which cause DL data congestion should be included to the DL flow control feedback.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
In this contribution, we discussed the postponed decision point on DL hop-by-hop flow control and present below proposals:
Observation 1. Option 1, i.e., No information, blocks too much DL traffic and makes another side effect, i.e., normal UE’s service is interrupted unnecessarily.
Observation 2. Option 2, i.e., BH RLC channel, has also same problem as in option 1, i.e., DL traffic can be blocked unnecessarily and normal UE’s service is interrupted unnecessarily.
Observation 3. DL hop-by-hop flow control should not block DL traffic toward the IAB nodes and UEs which are not involved in DL data congestion.
Observation 4. Option 4, i.e., UE ID + UE bearer ID, needs a new RAN2 agreement which makes each BAP header having UE bearer ID, but this has been strongly objected by some companies and too much overhead is expected.
Observation 5. Option 3, i.e., Routing IDs, works well with less overhead and RAN2 agreements thus far.
Proposal 1. For DL hop-by-hop flow control, routing IDs which cause DL data congestion should be included to the DL flow control feedback.
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