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Introduction
During RAN2#108 meeting, DL flow control was discussed and the following agreements were reached [1]. In addition, an email discussion is triggered after the meeting to discuss the FFS issues.  
	For the UL (for both UP and CP), configure by F1-AP (still require some bootstrap configuration by RRC)

The congested nodes should feedback the “source” of the congestion problem to the parent nodes. there are four options  as below:

Option 0: No information

Option 1: Ingress RLC channel 

Option 2: Routing ID

Option 3: UE id and/or UE bearer ID

We support O1 and O2, Which one to use is configurable. 

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.

As to the feedback Buffer load info, there are four options as blew:

a)void

b)Actual buffer occupancy %

c)Available or desired buffer size (absolute e.g. MB kB)

d)Desired Data rate

We use available or desired buffer size (absolute e.g. MB kB)


In this contribution, we mainly discuss the remaining issues, such as how to configure the IAB node to feedback flow control PDU, how to support the polling and the format of flow control PDU.
Discussion
In the BAP open issues email discussion[2], the main issues have been discussed, and the main issues can be classified into three categories.

The format of the flow control PDU

 Since it was agreed that the BH RLC channel ID(s) , the routing ID(s) and the desired buffer size should be indicated in the flow control feedback PDU, three options of the flow control PDUs can be designed as below. And which one of the three options should be supported?

Option-1: a control PDU indicating BH RLC channel ID(s) and its desired buffer size;

Option-2: a control PDU indicating routing ID(s) and its desired buffer size;

Option-3: a control PDU indicating a combination of the BH RLC channel ID and the routing ID and the desired 

buffer size value for the combination, i.e. the value indicating the desired traffic volume for the indicated routing ID in the indicated BH RLC channel; 

Most of the companies agree to support the option-1 and option-2 for flow control feedback. Both flow control feedback per BH RLC channel and flow control feedback per routing ID are supported. But the details of the format should be further discussed. For option-3, majority companies think it is too complex and can be replaced by option-1 and option-2. We agree with the majority companies that the option-1and the optin-2 should be supported, and the option-3 should not be supported.
Based on the analysis above, if the option-1 and option-3 flow control PDUs above can be supported, how to indicate the BH RLC channel ID in the flow control feedback control PDU?

- Implicit way: the BH RLC channel ID is indicated by the BH RLC channel wherein the flow control feedback control PDU is transmitted, i.e. no explicit BH RLC channel ID in the control PDU format;
- Explicit way: the BH RLC channel ID is explicitly included in the flow control feedback control PDU.

Some companies support the implicit way, they think the BH RLC Channel conveying the control PDU can implicitly indicate the ingress BH RLC CH of the child node. However, considering the uni-directional RLC UM, the child node cannot use the same RLC channel to feedback the control PDU. It is more flexible to include the BH RLC channel ID explicitly in the control PDU. 

In addition, since it is agreed in RAN2#108 that available or desired buffer size (absolute e.g. MB kB) should be indicated in the flow control feedback PDU, we should decide whether to use the ‘desired buffer size’ or the ‘available buffer size’ in flow control PDU.

Some of companies think the ‘available buffer size’ and ‘desired buffer size’ are different, and the ‘desired buffer size’ may be potentially smaller than the available buffer size. They suggest the feedback IAB node to report the ‘available buffer size’ to the parent IAB node. In our opinion, the ‘desired buffer size’ can accurately reflect the downstream data demand of the feedback IAB node. The parent IAB node will send the data to the downstream IAB node based on the feedback. What’s more, in the current flow control via DDDS as specified in TS38.425, the DU also feedbacks the ‘desired buffer size’ but not the ‘available buffer size’ to the CU. So we support the ‘desired buffer size’.
Besides the questiones above, many companies have different viewpoints on how to define the length and granularity of the ‘desired buffer size’. Should we resuse the same definition as specified in the TS 38.425(the desired buffer size for a radio bearer is defined, the length is 32 bits and the granularity is 1Byte) or we can define a new field to save bits as below? 
Alt.1: 8 bits length with a granularity of 1MB, i.e. the maximum indicated value is 255 MB

Alt.2: 16 bits length with a granularity of 1KB, i.e. the maximum indicated value is 64 MB

Alt.3: 24 bits length with a granularity of 1KB, i.e. the maximum indicated value is 16 GB

Alt.4: 32 bits length with a granularity of 1Byte, i.e. the maximum indicated value is 4 GB

Most of the companies support the Alt.3. They think the Alt.1 and Alt.2 are unable to meet the demand of downstream traffic volume. In addition, they also do not agree with the Alt.4 for the Alt.4 is very wasteful considering the bit overhead. In our opinion, we had agreed to include GTP/UDP/IP header in each BAP data PDU and we didn’t think there is any resource efficiency issue. Similarly, it is not necessary to consider the bit size reduction here. It would be better to stick to the original F1-U design for the desired buffer size in TS 38.425.

Based on the analysis above, we propose the format of flow control PDUs for option-1 and option-2 in Figure 1 and Figure 2 respectively. As shown in Figure1, the option-1 format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 16 bits BH RLC Channel, 4 bytes Desired buffer size. The size of the option-1 format is 7 bytes in total. The format of option-2 flow control PDU is shown in Figure2. It contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 20 bits BH RLC Channel, 4 bits Reserved bits, 4 bytes Desired buffer size. The size of the option-2 format is 8 bytes in total. 
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Figure 1: Option-1 format of flow control PDU
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Figure 2: Option-2 format of flow control PDU

Proposal 1 : Both types of flow control feedback format are supported, the IAB node can feedback per BH RLC channel or per routing ID.

Proposal 2: Desired buffer size should be included in the flow control PDU. 

 Proposal 3: One format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 16 bits BH RLC Channel, 4 bytes Desired buffer size, and the total size is 7 bytes. The other format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 20 bits BH RLC Channel, 4 bits Reserved bits, 4 bytes Desired buffer size, and the total size is 8 bytes. 

How to support polling

Since it was agreed that the Polling for flow control feedback should be supported, we should discuss how to indicate the poll to trigger flow control feedback. The two opinions as below have been discussed.

Option-1: a polling control PDU is defined;

Option-2: a poll bit is indicated in the header of BAP data PDU.

Some companies support the option-2 for polling, which has a similar design as in RAN3 flow control. But if the optin-2 (a poll bit is indicated in the header of BAP data PDU) is used, the child IAB node should check the ‘P’ field of each data PDU’s header. It increases the downstream data processing complexity of the child IAB node. In our opinion, the polling control PDU is prefered. An example format of polling control PDUs is shown in Figure3. As we can see, the polling control PDU contains 3 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits. The size of the option-1 format is 1 byte in total. 
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Figure3. The format of the polling control PDU

Proposal 4: A polling control PDU should be specified, which may contains 3 fields: 1bit D/C, 4bits PDU Type, 3bits Reserved bits. The total size is 1 byte.

How to to configure the IAB node to feedback flow control PDU

According to the email discussion, some companies suggest that Donor-CU should first configure the types of flow control feedback to send for the IAB nodes. If both the two types of flow control feedback are configured, there are further two options as proposed. Either the polling IAB node indicates the type of flow control feedback or it is up to the polled IAB node’s implementation to select which one to send.

If the polling IAB node indicates which type of flow control should be feedback, the polling IAB node should know which types of flow control feedback the polled IAB node supports and/or is configured. In other words, the CU should also configure the polling IAB node to let the polling IAB node know the capability of its polled IAB nodes. What’s more, the polling control PDU should also be specified to indicate whether the flow control PDU with BH RLC channel ID or the polled routing ID is expected. Obviously, it adds a lot of standardization work while the benefit is not clear. In our opinion, it is not necessary for the Donor-CU to configure either the polled IAB node or the polling IAB node the types of flow control feedback. It can be up to the polled IAB node’s implementation to select which one to send.

Proposal 5: It is not necessary for the Donor-CU to configure either the polled IAB node or the polling IAB node the types of flow control feedback. It can be up to the polled IAB node’s implementation to select which one to send.

Conclusion
In this contribution, we mainly discussed the remaining issues and detailed design for IAB flow control PDU. And we have the following observations and proposals:

Proposal 1 : Both types of flow control feedback format are supported, the IAB node can feedback per BH RLC channel or per routing ID.

Proposal 2: Desired buffer size should be included in the flow control PDU. 

 Proposal 3: One format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 16 bits BH RLC Channel, 4 bytes Desired buffer size, and the total size is 7 bytes. The other format of flow control PDU contains 5 fields: 1 bit D/C, 4 bits PDU Type, 3 bits Reserved bits, 20 bits BH RLC Channel, 4 bits Reserved bits, 4 bytes Desired buffer size, and the total size is 8 bytes. 

Proposal 4: A polling control PDU should be specified, which may contains 3 fields: 1bit D/C, 4bits PDU Type, 3bits Reserved bits. The total size is 1 byte.

Proposal 5: It is not necessary for the Donor-CU to configure either the polled IAB node or the polling IAB node the types of flow control feedback. It can be up to the polled IAB node’s implementation to select which one to send.
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