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1 Introduction
This paper aims at capturing the summary of following email discussion

· [AT109e][021][IAB] BAP functionality (Huawei) 


Scope: Treat remaining parts to be treated from email discussion and from summary


Intended outcome: resolution to issues, solutions. 


Deadline: Mar 3 1200 CET (from conclusions pow focus on easy agreements)

This document merges the remaining essential issues discussed in the two summaries: 

R2-2000989
Summary of email discussion 108#51 on BAP open issue
Huawei
discussion

R2-2002055
Summary on BAP functionality in AI 6.1.3
Huawei, HiSilicon

2 BAP general

Issue 2.1: Whether BAP has transmission buffer

This issue is discussed by R2-2001562 (LG), proposing the BAP TX buffer, and also captured as FFS in draft BAP TS.
As to the BAP TS, there are two options to assume the BAP layer buffer:

Option 1: The specification assumes that BAP layer has transmission buffer;

Option 2: Transmission buffer at BAP layer is implementation, i.e. no need to specify the BAP buffer in the specification;

Based on this paper and previous discussion on this issue, rapporteur thinks it is the majority understanding that there is a transmission buffer at BAP but the buffer is managed by implementation, i.e. no specification impacts in Rel-16. I think this is also in line with this paper which only proposes that there is a buffer at BAP but without further specification impacts proposed. The rapporteur therefore proposes the following for RAN2 discussion:


Companies are asked if the above proposal is agreeable. If not, please provide the comments or any other compromised wording.

	Companies
	Yes or No
	Comments

	LG
	No, but
	We understand that there is a majority view on this, but would like to leave one comment on this. 
We are ok with not specify BAP buffer related operation. However, according to the agreements so far, a BSR only includes RLC data volume in IAB. With this, this BSR may not give sufficient scheduling information to the network in some cases, e.g., mobility handling with RLC reestablishment. So, we think that it would be good to have at least data volume calculation in BAP layer for BSR as in PDCP, i.e., Not want to specify detailed buffer operation.
Proposal 1: There may be a transmission buffer at BAP layer by implementation. R16 will not specify BAP buffer related operations in specifications except data volume calculation.

	Nokia
	
	First sentence not needed, rephrase: “Proposal 1: R16 will not specify BAP buffer related operations in specifications.”

Data volume in BAP can only be taken into account when the routing and BH RLC channel mapping has been done which in practice means that the data is already submitted to RLC layer. Thus, RLC data volume is enough.

	ZTE
	Yes
	

	Ericsson
	
	Agree with Nokia comment.

	QC
	
	Agree with Nokia comment.

	Futurewei
	Yes
	

	Lenovo&MM
	Yes
	

	NEC
	Yes
	We agree with the proposal that we don’t specify this issue. So the first sentence is really unnecessary. 

	vivo
	yes
	This is up to the IAB node implementation. But this could result in additional processing delay in protocol layer if the data is buffered in BAP.


Based on the above comments, rapporteur proposes the following for approval:

Proposal 1a: R16 will not specify BAP buffer related operations.

Companies are asked if the above proposal is agreeable. If not, please provide the comments or any other compromised wording.

	Companies
	Yes or No
	Comments

	Futurewei
	Yes
	

	
	
	

	
	
	


3 BAP based flow control

Issue 4.1-4.2 Phase 1
Issue 4.1: Supporting of two types simultaneously enabled 
This issue was discussed in the email discussion [108#51], R2-2000989, which is copied here for you information
· Option-1: a control PDU indicating BH RLC channel ID(s) and its desired buffer size; [Type1]
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Fig. 4-1 example (only) of option-1 (only for one RLC channel)

· Option-2: a control PDU indicating routing ID(s) and its desired buffer size; [Type2]
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Fig.4-2 example (only) for option-2 (only for routing ID)

Q4.2: According to the agreements, do you think that both option 1 and option 2 can be configured to an IAB node, and the IAB node can report two kinds of control PDUs for flow control feedback?

	Company
	Yes/No
	Comments

	Samsung
	Yes
	We might as well allow this, since the two options will require different control PDU types, and therefore the receiving node will always know what kind of reporting its child node is using.

	QCOM
	Yes
	Since per-hop flow control has only limited benefit in the present release and may create significant overhead, it would be desirable to have either of these two solutions made configurable.

	CATT
	Yes
	We see no need for any limitation on configuration.

	LG
	Yes
	It’s up to configuration by CU and no limitation is required.

	Ericsson
	Yes
	It will depend on the MT capabilities and what the DU can support too. The MT cannot be configured with features the DU does not support.

	Futurewei
	Yes
	The CU should be able to configure an IAB node MT to report either or both flow control PDU types

	OMESH
	Yes
	

	Nokia, Nokia Shanghai Bell
	See comment.
	This seems to be ruled out by our agreement in the last meeting. However, in principle this could be allowed depending on the capabilities of the IAB node.

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	


Summary: Seems all agree that both these two options can be configured to an IAB node.


Companies are asked if the above proposal is agreeable. If not, please provide the comments or any other compromised wording.

	Companies
	Yes or No
	Comments

	Nokia
	No
	For simplicity we prefer that only one is configured at a time. Simplifies polling and control PDU design.

	ZTE
	Yes
	

	Ericsson
	
	Agree with Nokia comment.

	Futurewei
	Yes
	Our understanding is that these two flow control reports provide different information to the parent IAB node, and hence their use is complementary not exclusive.
To recall the genesis of this issue, R2-1913819 highlighted that concern that gathering information on which Routing IDs are experiencing congestion is critical to performing effective flow control upstream. On the other hand, not every RLC BH channel carrying traffic towards a specific Routing ID would necessarily experience congestion (e.g. due to different QoS treatment by the scheduler of the downstream node). Therefore, in our understanding, the compromise agreed in the last RAN2 meeting was to support both types of flow control feedback.

Some implementations may choose to only use one of these flow control feedback mechanisms. However, we see no reason to limit implementations to select only on feedback or the other. As such, we think that the network should be free to configure an IAB node to provide both types of flow control feedback.
However, given the issues discussed in 4.2 and 4.3 below, we are open to discuss if both types of feedback really need to be supported with polling, or whether polled flow control feedback itself really adds any significant value.

	Lenovo&MM
	
	Agree with Nokia comment.

	NEC
	Yes
	


Issue 4.2: Which type of flow control feedback to be reported and its configuration/enabling

We agreed two types of flow control feedback, including the flow control feedback per BH RLC channel and flow control feedback per routing ID. We call the child node as the polled IAB node and the parent node as the polling IAB node.

Based on your inputs to following questions, we may have following options to proceed.

Question A: Whether the child IAB node should be configured/enabled with the type(s) of flow control to report autonomously.

Question B: Whether the flow control polling BAP control PDU indicates the type being polled?

Question C: Whether the polling IAB node should be configured with the type(s) of flow control, which it can poll from a child IAB node?

	Option
	Question A
	Question B
	Question C
	Example of how this option works

	Option 1
	Yes (configured)
	No (no indication)
	No (not configured)
	Child node only reports the configured flow control type(s). 

If both the two types of flow control feedback are configured, upon receiving a poll,
it is up to implementation which type(s) of flow control feedback is reported.

It is up to parent node to determine whether to poll, since parent is not aware of which type will be reported from child. Parent node can ignore the type of report received, which is not the one it wants.

	Option 2
	Yes (configured)
	No (no indication)
	Yes (configured)
	Child node only reports the configured flow control type(s). 

If both the two types of flow control feedback are configured, upon receiving a poll,
it is up to implementation which type(s) of flow control feedback is reported.

It is up to parent node to determine whether to poll, since parent is aware of which type will be reported from child. Parent node can ignore the type of report received, which is not the one it wants.

	Option 3
	Yes (configured)
	Yes (with indication)
	No (not configured)
	Child node only reports the type which is configured and indicated in the polling control PDU.

It is up to parent node to determine whether to poll, since parent is not aware of which type will be reported from child.

	Option 4
	No (not configured)
	Yes (with indication)
	Yes (configured)
	Child node only reports the type which is indicated in the polling control PDU.

Parent node polls the type which is configured. If both types are configured, it is up to the parent node which type to poll.

	Option 5
	Yes (configured)
	Yes (with indication)
	Yes (configured)
	Child node only reports the type which is configured and indicated in the polling control PDU.

Parent node polls the type which is configured. If both types are configured, it is up to the parent node which type to poll.


Companies are asked about your preference on the above question A,B, C and the options. You can also indicate which option(s) is not acceptable. You may add more options if not covered by above 4 options.

	Companies
	Question A: Yes or No?
	Question B: Yes or No?
	Question C: Yes or No?
	Preferred option?
	Comments

	Huawei
	Yes
	No
	No
	Option 1 (or option 2 is also acceptable)
	This is simplest way, with less specification impact and IAB node implementation is trustable.
Option 4 is not feasible. It means the child node is not configured with the type to be used. For the case child node triggered reporting (e.g. based on buffer size threshold), the child node has to be configured/enabled by CU.

	Nokia
	Yes
	Yes
	Yes
	Option 5
	See reply to previous proposal. If only one type is configured at a time, there is no ambiguity what polling means.
Question C can be understood differently depending on whether or not it is assumed that CU shall configure all IAB nodes with the same feedback type(s). We have assumed yes. Thus we think a polling node (which can also be a polled node) needs only once feedback-type configuration, i.e. nothing specific to its child nodes.

	ZTE
	Yes
	No
	No
	Option 1
	

	CATT
	Yes
	No
	No
	Option 1
	From the discussions so far we cannot observe a clear benefit of introducing polling indication in Question B. Then it is not clear why configuration in Question C is needed. 

So Option 1 is preferred for its simplicity.

	Futurewei
	Yes
	= answer to Question C (Yes Question C is Yes, No if Question C is No)
	If both types of flow control are supports with polling then Yes,
If only one type is supports with polling then No,

If we decide that polled flow control feedback does not add value, then No
	Option 5, or Option 1
	The configurations of question A and question C serve two different scenarios.
Flow control information can be reported “autonomously” from child to parent, whenever the child node finds that there is congestion. This is the purpose of the configuration of the child node (question A).
Regarding question C, a poll is an order from the parent node to its child node to report flow control info. Which type of information should be provided by the child node (polled node) depends on the implementation of flow control algorithms at the parent node.

For example, an implementation may configure a child node to autonomously report flow control info based on Routing ID whenever it detects congestion (question A). Once the parent node receives this flow control info, it may (based on its algorithms) decide to poll the child to report flow control based on BH RLC channel, so that the parent gets a fuller picture, or it may not need to poll for this info. Another implementation could take the opposite approach (i.e. report based on BH RLC channel autonomously, and then poll for the Routing IDs impacted.
Yet another approach would be to use polling for proactive congestion avoidance. The parent may poll periodically for one or both types of flow control feedback, and proactively throttle traffic flows so as to avoid congestion at the child node.
We think the spec should not impose minimal limitations on possible implementations. Different vendors may implement flow control algorithms differently, and it is up to the operator to decide how to use these algorithms to manage their network traffic. However, if a majority of companies think that only one flow control feedback type needs to be supported with polling (or that polling itself does not add value), we are open to compromise.
If we agree to only support one type of feedback with polling, RAN2 should decide which of the two types is allowed with polling. Leaving this to IAB node implementation can only result in non-interoperability, resulting in a useless feature.
Therefore:

The network implementation should be free to configure which type(s) of flow control feedback a child node can provide autonomously towards its parent node (Yes to question A)
If both types of feedback are supported with polling, then:

The network implementation should be free to configure which type(s) of flow control feedback a parent node can poll (non-autonomous) a child node to provide (Yes to question C)
And since, the parent can be configured to provide to poll for either or both types of flow control feedback (or neither), per question C, naturally the parent needs to be able to indicate to the child which type of flow control feedback is being polled.

(Yes to question B)
If RAN 2 agrees to only support one type of feedback with polling, then the answer to Questions B & C are naturally No.

	NEC
	Yes
	No
	No
	Option 1
	

	vivo
	yes
	no
	no
	Option.1
	We shall keep it easy in order to make it usable. 

Another option is to allow the polled IAB node to determine which type is reported, i.e. up to implementation. The CU can enable FC without configuring which type is reported.


Issue 4.1-4.2 Phase 2

By considering the comments from companies during phase 1 to issue 4.1 and 4.2, rapporteur would like to propose two way forwards to achieve the simple solution, in order to complete the IAB WI.

Way forward 1:
	Proposal 4a: The polling control PDU only includes D/C, R and PDU type fields (i.e. no type indication).

Proposal 4b-1: Flow control feedback per BH RLC channel and flow control feedback per routing ID can be simultaneously configured to child IAB node.

Proposal 4c-1: If only one type is configured by CU, IAB node should report the configured type. If both types are configured by CU simultaneously, IAB node should report both types.



	




Since the WF1 can support more flexible configuration, if this is acceptable to companies, rapporteur proposes to first try to agree WF1. If there are still some strong concerns to WF1, rapporteur then proposes to agree WF2.
Companies are asked if we can agree WF1. If not, please indicate directly if WF1/2 is not acceptable to you.

	Companies
	Is WF1 acceptable?
	Any strong concern to WF1
	Is WF2 is acceptable?
	Any strong concern to WF2

	CATT
	Yes
	No
	
	Currently we are not sure why we need a configuration restriction on flow control. IAB is a network node anyway and we normally do not have a concern on giving network flexibility. 
We see that even with WF1 it is allowed that only one of the granularities (if considered adequate) is configured for feedback. 
Also in the ph1 we commented that in the previous discussions we largely leave the trigger of polling or autonomous feedback to network implementation. In this sense let’s perhaps not add much restriction to implementation in feedback mechanism.

	Nokia
	Yes
	We prefer WF2. Polling is not needed, i.e., Proposal 4a is not needed. (see updated answer to next question).
	Yes
	As indicated earlier we prefer WF2 but without Proposal 4a, i.e., polling is not needed (see updated answer to next question).

	LG
	Yes
	In WF 1, it would be good to make the IAB node determine which type is reported, i.e. up to implementation.
	No
	We doubt whether this configuration restriction is required and the WF 2 can be achieved even after WF 1 is agreed.

	QC
	Yes
	No
	Yes
	No

As we discussed, the benefit of hop-by-hop flow control is limited since buffer load can only be pushed up toward the donor DU, not the CU. In that light, the performance benefits of WF1 over WF2 are insignificant. Let’s just select one of the two based on simple majority.

	Futurewei
	Yes
	No
	No
	Similar to the view of LG and CATT, we also don’t see a reason to limit network implementation to select only one reporting type.
Since WF1 is inclusive of WF2 (based on configuration), we think WF1 should be the default choice.

	Lenovo
	Yes
	No
	Yes
	No
Both per-RLC channel and per-routing ID are reported at the same time, which may provide the redundant information. But, I am also fine with WF1 since one or two types is configurable.


Based on the comments above, companies are fine to compromise as WF1. Rapporteurs propose followings for approval.

Way forward 1:
	Proposal 4a: The polling control PDU only includes D/C, R and PDU type fields (i.e. no type indication).

Proposal 4b-1: Flow control feedback per BH RLC channel and flow control feedback per routing ID can be simultaneously configured to child IAB node.

Proposal 4c-1: If only one type is configured by CU, IAB node should report the configured type. If both types are configured by CU simultaneously, IAB node should report both types.


Companies are asked if the above proposal is agreeable. If not, please provide the comments or any other compromised wording.

	Companies
	Yes or No
	Comments

	Futurewei
	Yes
	

	
	
	

	
	
	


Issue 4.3: Which BH RLC channels to be reported
This issue is discussed by P5, P6 of R2-2001622 (Futurewei). RAN2 should discuss how to determine the reported BH RLC channels or BAP Routing IDs by polled IAB node.

Option 1: Upon receiving the polling, polled IAB node reports all the BH RLC channels (or all BAP Routing IDs) configured on its ingress interface.

Option 2: Upon receiving the polling, it is polled IAB node implementation to report which BH RLC channels (or BAP Routing IDs).

Companies are asked which option is agreeable. If not, please provide the comments or any other compromised wording.

	Companies
	Option?
	Comments

	Nokia
	2
	We note that the RLC channel / Routing ID to report could be implicit from a Data-PDU header if the poll was carried there.

Option 1 could result in massive-sized feedback.

	ZTE
	2
	

	CATT
	2
	Previously we discussed a lot on the trigger of flow control report. we decided that the detailed trigger is not specified for either polling or buffer load based case. In the light of this, it seems we do not need to put much restriction on the determinations of BH RLC channel or routing ID. So we prefer option 2 which leaves these to IAB node implementation.  

	Futurewei
	
	We somewhat disagree with the view expressed by CATT regarding IAB node implementation. In the case of polling for flow control feedback, the algorithm that consumes this feedback is the implementation of the polling IAB node (parent node). This is independent from the implementation of the polled IAB node (child node). We do not assume that the polled node has information about how the polling node will use the information provided. So yes, we should not put too many restrictions on IAB node implementation, but in the case of polled flow control feedback, the main issue is to not constrain the implementation at the polling node, rather than the polled node.
We understand the concerns raised by Nokia regarding the potential size of the feedback in option 1, and it is indeed valid and worthy of further discussion. However, we also think that implementations should be free to use polling for pro-active congestion avoidance, and not only be restricted to reactive implementations. During the e-mail discussion, some companies expressed the view that in the case of polling the polled IAB node (child node) only needs to report for those BH RLC channels and/or Routing IDs that are experiencing congestion. But in this case, there would be no difference between the flow control info provided in response to a poll, and the flow control info that the child node can provide autonomously. And since the child node can always trigger an autonomous flow control report immediately upon detecting congestion, if we adopt this approach there would not seem to be any need to also support polling for flow control info.
Therefore, if we decide to go with option 2, we think we can simply remove polling and simplify the solution, as the polling would add complexity without any additional value.

For option 1, we think it is useful to discuss BH RLC channel reporting, and Routing ID reporting separately.
a) BH RLC channel based flow control reporting: based on IAB LCID extension, > 65K BH RLC channels could theoretically be configured to an BH link. However, in practice the number of BH RLC channels actually configured is likely to be much smaller than this. Hence the main consideration is really the size of the aggregate Flow Control report. In this context, a flow control report with implicit indication of RLC channel was proposed in R2-2000989 (Q4.4) by the e-mail discussion rapporteur but did not have significant support. Although in terms of total bandwidth consumed, this implicit reporting mechanisms would be only slightly more efficient than the explicit method, the size of the report would be much smaller. Furthermore, it would scale with the number of BH RLC channels, and hence compared to the bandwidth actually consumed by BH traffic, these reports would be negligible.
b) Routing ID based flow control reporting: Per our previous agreements the Routing ID is 20 bits (10 for BAP address, and 10 for Path ID). Thus, in theory, a potentially huge number of Routing IDs (~ 1M) could be configured to an IAB node’s routing table. However, practically the number will be much, much, smaller. It may be useful to recall that we originally considered a much smaller routing ID size, but later agreed to 10 & 10 bits in order to have a unified design that works equally well for both upstream and downstream directions. Having said this, even a report with several thousand routing IDs would be extremely large.

	NEC
	2
	

	vivo
	Option 2
	It seems hard to get a good answer for this question. It is better to leave it for implementation. We may come to this again in Rel-17 if necessary.

	Nokia
	2
	We prefer leaving the details which BH RLC channels to report to IAB-node implementation and agree with Futurewei that polling is not needed in this case.

	LG
	2
	

	QC
	2
	We agree with Futurewei that from the academic standpoint, polling should trigger report for all RLC channels/Routing IDs. However, as Nokia pointed out, such feedback may becomes impractical. This implies that the receiving node may have to apply some truncation. If that is the case, we could immediately go to option 2. 
Further, since hop-by-hop flow control has limited benefit, we should not invest too much time into it. It seems that most companies feel comfortable with option 2. So let’s go for it!

	Futurewei
	2
	Even if we can not support proactive congestion mitigation, we still see merit in supporting polling. Then assuming that we select WF1 above, the prudent approach seems to be to select Option 2, since this avoids exploding the size of flow control feedback reports.

	Lenovo
	2
	It is useful for IAB to select some RLC channels to be reported in order to avoid unusual information and save the signaling overhead.


Based on the comments above, companies are fine to go with option 2. Rapporteurs propose following for approval:
Proposal 5a: The BH RLC channels to be reported by the polled IAB node is up to the polled IAB node implementation.

Proposal 5b: The routing IDs to be reported by the polled IAB node is up to the polled IAB node implementation.
Companies are asked if the above proposal is agreeable. If not, please provide the comments or any other compromised wording.

	Companies
	Yes or No
	Comments

	Futurewei
	Yes
	

	
	
	

	
	
	


4 Conclusion and proposals

TBD. 
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