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1		Introduction
In RAN3#106, the following were agreed:
		- Use current DDDS for e2e flow control in IAB; necessary enhancement to DDDS are not precluded (DDDS is defined in 38.425)
	- The existing flow control mechanism via DDDS is reused for IAB, i.e. the DDDS is sent from the access IAB node to the IAB-donor-CU-UP, or IAB-donor-CU (in case of no CP-UP split)



In RAN3#109-e, the following were agreed:
	1. UP-based and CP-based approaches for DL congestion mitigation in IAB networks are complementary.
2. In IAB DL end-to-end flow control, the access node sends feedback to the donor-CU-UP. 
3. [bookmark: _Hlk53755900]Discuss the improvements to DDDS for IAB UP-based congestion mitigation (e.g. packet marking, highest PDCP SN received from parent node, receiving data rate, received data volume).
4. The measures taken by the donor-CU-CP based on the CP-based approach are up to implementation.
5. End-to-end UL flow control is deprioritized in Rel17.




In this contribution, an enhancement to the existing flow control mechanism is presented.
[bookmark: _Toc449541143]2		Discussion
The agreement from RAN3#106 is to reuse the Downlink Data Delivery Status procedures as defined in TS 38.425 [1]. By using DDDS, the access IAB-Node DU can provide downlink status to the IAB-Donor-CU-UP.
In RAN3#109-e it was further agreed to improve DDDS for UP-based congestion mitigation by adding packet marking, highest PDCP SN received from parent node, receiving data rate, and received data volume.
In RAN3#109-e companies also agreed in addition to UP based congestion mitigation, a CP based method should also be considered as a complementary way for congestion mitigation, where the measures taken by the donor-CU-CP are up to implementation


The following figure illustrated a CP based congestion mitigation method where the congested IAB node sends a congestion indicator to CU-CP via F1-C.


[bookmark: _Ref728484]Figure 1: Congested intermediate IAB node indicates congestion
By having the congested intermediate node to send a congestion indication to the donor-CU-CP allows the donor-CU-CP to take the appropriated action in the control plane to alleviate the congestion, this can be, but not limited to reconfiguration of the routing and mapping information.
Observation 1: By having the congested intermediate node to send a congestion indication to the donor-CU-CP allows the donor-CU-CP to take the appropriated action in the control plane to alleviate the congestion, this can be, but not limited to reconfiguration of the routing and mapping information.
Proposal 1: When DL congestion is detected in an IAB-node, a congestion indicator is sent to the donor-CU-CP via F1-C
The triggering mechanism can be based on the BAP flow control mechanism. For example, an IAB node should send a congestion indicator after a configurable number of BAP control feedback is triggered. Furthermore, the congested indicator can carry the Control PDU for flow control feedback as payload.
Observation 2: The BAP flow control mechanism can be used as a base to trigger off the congestion indicator.
Proposal 2: The triggering mechanism and payload for the congestion indicator can be based on the BAP flow control mechanism as defined in section 5.3 and section 6.2.3.1of TS 38.340 [2]
Proposal 3: When the number of times the BAP flow control feedback triggered has reached N (configurable), a congestion indicator is sent to the donor-CU-CP via F1-C
[bookmark: _Toc12616372][bookmark: _Toc34413579][bookmark: _Toc34607159][bookmark: _Toc36944686]The following shows the control PDU for flow control feedback from TS 38.340 [2]


BAP control PDU format for flow control feedback per BH RLC channel


BAP control PDU format for flow control feedback per routing ID

3		Conclusion

In the present contribution we make the following observations:
Observation 1: By having the congested intermediate node to send a congestion indication to the donor-CU-CP allows the donor-CU-CP to take the appropriated action in the control plane to alleviate the congestion, this can be, but not limited to reconfiguration of the routing and mapping information.
Observation 2: The BAP flow control mechanism can be used as a base to trigger off the congestion indicator.
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: When DL congestion is detected in an IAB-node, a congestion indicator is sent to the donor-CU-CP via F1-C
Proposal 2: The triggering mechanism and payload for the congestion indicator can be based on the BAP flow control mechanism as defined in section 5.3 and section 6.2.3.1of TS 38.340 [2]
Proposal 3: When the number of times the BAP flow control feedback triggered has reached N (configurable), a congestion indicator is sent to the donor-CU-CP via F1-C

4		Reference
 	[1] TS 38.425, “NR user plane protocol”
[2] TS 38.340, “Backhaul Adaptation Protocol (BAP) specification”
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