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1 Introduction

This contribution is to discuss flow control for L2 U2N relay which is postponed from RAN2#116-e meeting [1]. 
2 Discussion
Flow control is a functionality that indirectly reduces overall latency and improves QoS in relay system. gNB can control downlink and uplink packet forwarding if it knows the flow status of Uu link and sidelink as gNB does for Uu link in non-relay case. 
With L2 U2N relay, gNB can estimate Uu status based on the buffer status report from Relay UE. For sidelink, gNB may use the SL buffer status report from mode 1 configured Relay UE to estimate sidelink link status from Relay UE to Remote UE i.e., DL flow over PC5. The Uu buffer status report and SL buffer status report by Relay UE can be utilized for flow control. But when mode 2 is configured to Relay UE, there is no SL buffer status report from Relay UE to gNB. In this case gNB cannot estimate the whole DL flow status. So similar to IAB a report on SL buffer load from Relay UE to gNB could give full control of DL flow. 
Observation 1. When mode 1 is configured to Relay UE, gNB can use SL BSR to estimate DL flow on SL.

Observation 2. When mode 2 is configured to Relay UE, SL BSR is not sent to gNB and DL flow control at gNB is not anticipated.
Proposal 1. When mode 2 is configured to Relay UE, a report on SL buffer load from Relay UE to gNB for flow control is introduced.
The report on SL buffer load at Relay UE for flow control can be handled in the adaptation layer on Uu interface. A control PDU in adapt layer on Uu can be defined for this purpose.
Proposal 2. An Adapt Control PDU can be defined on Uu adapt layer to report SL buffer load of Relay UE for flow control.
Since it is assumed that a Remote UE does not have both direct path and indirect path to gNB simultaneously and gNB does not directly schedule SL grant to a Remote UE which is connected to a Relay UE, mode 2 is configured to the Remote UE. So no SL buffer status report is expected from the Remote UE to gNB for uplink packet transmission. For uplink data forwarding over PC5, SL buffer load at Remote UE can be sent to gNB via Relay UE which is not to grant sidelink resource for the Remote UE but to assist UL flow control at gNB.
Observation 3. Remote UE connected to Relay UE cannot send its SL buffer status to gNB directly and the SL buffer status can be reported via Relay UE.

Proposal 3. Relay UE can report SL buffer load of Remote UE with Adapt Control PDU for flow control.
Regarding additional Relay UE behaviour on flow control as discussed in the offline discussion [2] below, we think that further optimization such as PDU level granularity is not necessary in this release. With a report on SL buffer status in an Adapt Control PDU, gNB can handle the flow of packet forwarding.
	[For discussion]:

Proposal 7: RAN2 to discuss whether to support flow control for L2 relay UE, with below alternatives:

· Alt-1: No flow control: relay UE handles packet forwarding in legacy granular of Uu RLC channel

· Alt-2: Introduce flow control: relay UE handles packet forwarding in a more granular (e.g., on per PDU or group of PDU basis) with new congestion indication over PC5/Uu link sent to remote-UE/gNB.


Proposal 4. No more granular packet forwarding at Relay UE is supported for flow control.
3 Conclusion

Observation 1. When mode 1 is configured to Relay UE, gNB can use SL BSR to estimate DL flow on SL.

Observation 2. When mode 2 is configured to Relay UE, SL BSR is not sent to gNB and DL flow control at gNB is not anticipated.

Observation 3. Remote UE connected to Relay UE cannot send its SL buffer status to gNB directly and the SL buffer status can be reported via Relay UE.

Based on the above observation, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. When mode 2 is configured to Relay UE, a report on SL buffer load from Relay UE to gNB for flow control is introduced.
Proposal 2. An Adapt Control PDU can be defined on Uu adapt layer to report SL buffer load of Relay UE for flow control.
Proposal 3. Relay UE can report SL buffer load of Remote UE with Adapt Control PDU for flow control.
Proposal 4. No more granular packet forwarding at Relay UE is supported for flow control.
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