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1	Introduction
In RAN2#108, the BAP based flow control was discussed leading to the following agreements:
	BAP based flow control: 
[bookmark: _Hlk25275156]Option 0: No information
Option 1: Ingress RLC channel 
Option 2: Routing ID
Option 3: UE id and/or UE bearer ID
[bookmark: _Hlk25275173][bookmark: _Hlk25275107]We support O1 and O2, which one to use is configurable.
[bookmark: _Hlk25275238]R2 assumes that e.g. when the buffer load exceeds the certain level, the DL hop-by-hop flow control feedback should be triggered, the details of this trigger is left for implementation (in this Rel).
We support Polling, assume that polling trigger is not specified.
[bookmark: _Hlk25275272]We use Available or desired buffer size (absolute e.g. MB kB).




This paper aims to highlight some issues related to BAP flow control feedback information particularly using the Desired Buffer Size (DBS) for the HbH flow control.
2 	Discussion
During RAN2#108, some companies argued to adopt the F1-U DL Data Delivery Status (DDDS) reporting [TS 425] as a baseline for DL HbH flow control, and proposed to include the DBS but not the successful delivery or loss of specific BAP PDUs in the HbH flow control feedback information. In our understanding, just adopting the DBS for HbH flow control feedback without additional information such as packets delivered/acknowledged by the lower layer (i.e., RLC) will be ineffective. 
RAN3 interprets the DBS as the total amount of data that the corresponding node (herein referred to as the DU) wishes to buffer for the concerned Data Radio Bearer (DRB). I.e., the amount of data that the node hosting the PDCP entity (herein referred to as the CU) is allowed to maintain in-flight (i.e., the amount of data transmitted but not yet acknowledged to the CU) for the concerned DBR at any given time. The DBS concept is further illustrated in figure 1. The DU estimates that it will be able to transmit to the UE a data volume corresponding to the DBS, given the current radio and congestion conditions. In other words, the DU calculates how much data volume is required for “good performance”, while using the Highest successfully delivered NR PDCP Sequence Number for RLC AM, or the Highest transmitted NR PDCP Sequence Number for RLC UM as the reference point for the calculation. So, from the DU perspective, the DBS indicates the capability of DU to send data to the UE, given the current conditions.
Based on the DBS, the CU needs to derive the data volume that it should send to the DU. From the CU perspective, the DBS equals the sum of the following three constituents:
· The amount of data in-flight between the CU and the DU.
· The amount of data residing in the DU buffer at the time the DDDS is sent.
· The data volume that the CU is granted to send. Since the sum of the three constituents equals the DBS, this grant size depends on the value of the other two constituents. If the value of the calculated grant is equal to or less than zero, the CU shall not send any more data until a new grant.
The Highest successfully delivered NR PDCP Sequence Number for RLC AM, or the Highest transmitted NR PDCP Sequence Number for RLC UM, are a common reference point for the DU and the CU. The NR PDCP SN serves as the reference point for the DU to calculate the DBS, and the DU sends the NR PDCP SN reference together with the DBS inside the DDDS. Upon receiving the DDDS, the CU uses this NR PDCP SN as a reference point for calculating the size of the grant.

[bookmark: _Toc32250179][bookmark: _Toc32415052]The NR PDCP SN serves as the reference point for the DU to calculate the desired buffer size (DBS), and the DU sends the NR PDCP SN reference together with the DBS inside the DDDS. 
[bookmark: _Toc32250180][bookmark: _Toc32415053]For the BAP based flow control feedback, it is not beneficial to adopt the DBS without additional information such as packets delivered/acknowledged by the lower layers.

[bookmark: _Toc31211406][image: ]
              					Figure 1: An illustration of DBS concept

Since the purpose of HbH flow control is to tackle temporary congestion on a certain BH link and BH RLC channel(s), a simple structure for the feedback control PDU should be adopted, excluding the DBS. An IAB node with downstream (or egress) congested BH RLC channels could simply report to its parent node the available buffer size for those BH RLC channels along with the corresponding ingress BH RLC channel IDs or the BAP Routing IDs carried in the BAP PDUs mapped to those channels depending on the network topology.
[bookmark: _Toc31620300][bookmark: _Toc32250194][bookmark: _Toc32250709][bookmark: _Toc32251055][bookmark: _Toc32415057]Use only the available buffer size for the HbH flow control feedback information.

When it comes to the ingress RLC channel and BAP Routing ID for the feedback control PDU, RAN2 has already agreed to employ either of them depending on the network configuration. Thus, there should be separate control PDUs one for each type of identity (i.e., BH RLC channel and BAP Routing ID). The IAB-donor CU should be able to activate/deactivate the two flow control feedback mechanisms. Finally, for polling, the IAB-donor CU should configure the parent node whether to use polling. 
[bookmark: _Toc32250710][bookmark: _Toc32251056][bookmark: _Toc32415058]Agree to have separate control PDU formats for flow control per BH RLC channel and flow control per BAP Routing ID.
[bookmark: _Toc32251057][bookmark: _Toc32415059]The IAB-donor CU should be able to activate/deactivate the two flow control feedback mechanisms.
3	Conclusion
In this paper we made the following observations:
Observation 1	The NR PDCP SN serves as the reference point for the DU to calculate the desired buffer size (DBS), and the DU sends the NR PDCP SN reference together with the DBS inside the DDDS.
Observation 2	For the BAP based flow control feedback, it is not beneficial to adopt the DBS without additional information such as packets delivered/acknowledged by the lower layers.
Leading to the following proposals:
Proposal 1	Use only the available buffer size for the HbH flow control feedback information.
Proposal 2	Agree to have separate control PDU formats for flow control per BH RLC channel and flow control per BAP Routing ID.
Proposal 3	The IAB-donor CU should be able to activate/deactivate the two flow control feedback mechanisms.
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