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

· [AT109bis-e][019][IAB] BAP (Huawei)

Scope: Treat BAP issues corrections and CR. 

Part 1: R2-2003011 (and other non-controversial corrections if any), R2-2003561 P1 and P2

Part 2: Potential additions after on-line session, or other forgotten things (TBD)
Deadline: April 23 0700 UTC

Part 3: Update of CR, e.g. to include all agreements this meeting

Summary

R2-2003561
Summary of 6.1.3 for BAP open issues and corrections
Huawei, HiSilicon
discussion
Rel-16
NR_IAB-Core
Late

Discussion proposals treated on-line, the rest by email. 

DISCUSSION

P3

- 
QC think we already concluded we leave this to implementation. 

- 
ZTE think we didn’t agree to leave to impl. ZTE think option 1 is preferable, e.g. for GBR. 

- 
Samsung think option 2 is simpler. Intel also think we have assumed/agreed Option 2. LG think that if default channel is used it need to support all QoS channels, so option 2 is for sure simpler. 

- 
Ericsson want to keep both option 1 and 2. Samsung wonder how this would work. Ericsson think they wuld not be used at the same time. Ericsson are not completely sure, and if option 1 is similar to P2 then agree with Samsung. 

- 
QC think option 2 is more general. 

- 
Chair proposes to agree option 2. Huawei think option 1 can still be discussed. IAB-MT doesn’t know the QoS. 

- 
Nokia think indeed we can just agree option 2 as we also have P1 and P2. 

· The Donor CU can configure the 1:1 or N:1 mapping to BH RLC Channel on the backup egress link of IAB-node before BH RLF. Whether it is configured is up to CU implementation.

· If the regular mapping to BH RLC Channel in the backup egress link is configured by donor CU, IAB node follows the configured BH RLC channel mapping for re-routed packets.

· If the regular mapping to BH RLC Channel in the backup egress link is NOT configured by donor CU, IAB node: uses any BH RLC channel on the backup egress link for re-routed packets by implementation. 

2 Handling of each Tdoc in AI 6.1.3 
After careful review on the Tdoc submitted to AI 6.1.3 BAP functionality, rapporteur gives following notes on the handling of the proposals, before the discussion of each issue.
	Tdoc
	Comments by the summary rapporteur
	Handling 

	R2-2003304
Backhaul RLC Channel Remapping for IAB node(s)
Ericsson
	This issue is left as FFS in last meeting
	To discuss as the outcome of the summary document.

	R2-2002851
Further consideration on bearer mapping
ZTE, Sanechips
	
	

	R2-2003015
The bearer mapping configuration on the backup link in RLF
Huawei, HiSilicon
	
	

	R2-2002889
Remaining issues of DL HbH FC
vivo
	P1,2,3,4: The so-called event trigger of flow control has been discussed and agreed as IAB implementation. 

There is no clear agreement on the need of delay timer for this trigger.
	To discuss as the outcome of the summary document.

	
	P5: This has been discussed and agreed last meeting: “The BH RLC channels to be reported by the polled IAB node is up to the polled IAB node implementation. The routing IDs to be reported by the polled IAB node is up to the polled IAB node implementation.” So, the same principle can apply to the event-triggered case. Also, please note this has been implicitly implemented in the BAP spec, i.e. no normative text to specify the H RLC CH to be reported.
	Already implemented in the current BAP spec.

	R2-2003002
TP on clarifying a condition and aligning a terminology in BAP specification
LG Electronics Inc.
	O1: For the terminology of BAP path ID, in the BAP running CR, we have already aligned the terminology as “BAP path identity”. 

O2: cannot find the change. LG can continue comment in the running CR review, if needed.

O3: This is addressed in the running CR.
	Already/To be captured in the updated BAP running CR.

	R2-2003176
Corrections to BAP
Nokia, Nokia Shanghai Bell
	For the change in 5.2.1.3, this is related to the issue IAB_1 P2 in email discussion #035 R2-2003297. For now, it is pending on the decision made in that email discussion;
	Pending on the decision in email discussion #035 R2-2003297

	
	For the change in 5.2.2, this was addressed in the BAP running CR in 5.5
	Already/To be captured in the updated BAP running CR.

	
	For the 1st change in section 5.3, there is no significant difference between the proposed change and the current spec. Nothing is broken for now.
	Not critical or postponed.

	
	The rest change can be captured in the BAP running CR. Appreciate the proposal.
	Already/To be captured in the updated BAP running CR.

	R2-2003438
On Release of BAP Entities
CATT
	P1: This is related to the support of inactive for IAB MT, which is pending on the email discussion of Issue IAB_2 #035 R2-2003297
	Pending on the decision in email discussion #035 R2-2003297

	
	P2: No spec change is needed. Skip this one
	Skip

	
	P3: To be discussed
	To discuss as the outcome of the summary document.

	
	P4: The proposal seems straight forward. The proposal will be implemented in the BAP running CR as “When upper layers request release of a BAP entity, the node shall: -
release the BAP entity and the related BAP configurations.”
	Already/To be captured in the updated BAP running CR.


Based on the above analyses, following issues are summarized and discussed
3 BAP open issues

Issue 0: Bearer mapping at the backup link in RLF

This was discussed during online discussion, which will be skipped.
Issue 1: BAP entity release at IAB-DU

This issue is discussed by P3 in R2-2003438 (CATT).
	Q2: Does DU release its BAP entity when MT BAP entity is released?
	For orderly release, there are then separate procedures such as 

- F1 removal, and 

- BAP release

When the control plane connection to Donor CU is available, these two procedures can be done separately. We therefore do not discuss more on the two procedures’ potential implications to each other. 

If we focus on BAP operations, Q2 itself results from the previous agreement on having BAP entity for DU and MT. 

a) Implementation limitation

There was also agreement that

The intention of modelling into entities is to clarify the functionality. It is not intended to be an implementation restriction.
It is then reasonable not to introduce possible implementation restriction, e.g., when one of MT or DU entity is released, it shall be possible to keep or release the other. 

b) Use case

In case of orderly release of IAB node, it is very likely that Donor CU initiates F1-removal toward IAB DU, and RRC initiates connection release for IAB MT. For the use case, it is reasonable that IAB DU also releases its BAP entity. It should be possible implementation based on a). 

Alternatively, it seems also possible to mandate that IAB DU shall release its BAP entity if MT does so. But whether this is necessary needs further checking. In the RRC procedure, IAB MT might enter RRC IDLE for either orderly or disorderly release, such mandated linkage between IAB DU and MT release may not be necessary for all the cases. Furthermore, considering IAB is a network node it is preferable not to add too much restriction to its configuration. 
	IAB DU may release its BAP entity in case of F1-removal. 

FFS if any stage 2 clarifications is necessary. 




Rapporteur proposes followings for R2 to discuss. If this cannot be easily agreed, it is suggest to discuss this in R3 instead.
Potential Proposal 1: R2 to confirm the BAP entity at DU can be released in case of F1-removal. And leave the details up to R3 if any stage 2 clarifications is necessary.

Question 1: Do you agree the above potential proposal 1? Or any other comments?

	Companies
	Agree or not?
	Comments

	Ericsson
	
	In our understanding, this is something to be discussed in RAN3 and probably RAN3 will have a CB on this issue during RAN3-107bis-e.

	ZTE
	
	We think the release of F1-removal trigger the release of BAP entity at DU could be discussed in RAN3 since both of them are within DU. However, it may be necessary to discuss in RAN2 or RAN3 that the potential release of IAB-MT’s BAP entity should be indicate to IAB-DU, or the F1 removal of IAB-DU should be indicate to IAB-MT. Based on the IAB-MT/IAB-DU’s release indication, the IAB-DU/IAB-MT may trigger the release operation correspondingly.  

	LG
	
	Even though BAP specification is RAN2 territory, for the case of F1-removal, DU operation including BAP entity should be discussed in RAN3. 

	Nokia
	No
	On F1 Removal F1AP says “If successful, this procedure erases any existing application level configuration data in the two nodes”. To us this seems sufficient.

	Futurewei
	
	It seems that this is best discussed by RAN3.
One question is if the MT BAP entity is released, does this also kill F1? In other words, can there be an orderly release and removal of F1 without the MT BAP entity?

It seems for ENDC with F1-C over LTE/X2
, at least F1-C does not automatically fail if the MT BAP entity is released. However, in general, for an orderly release I would expect the IAB-DU and any related configurations (including DU BAP configurations) to be removed first, and after that the MT configurations to be released. Based on this observation, it would seem that for a orderly release, the DU side would be released first, followed by the MT side.

	Samsung
	Agree
	Our understanding of the issue at hand is that, once F1 removal is initiated, the RRC release procedure towards the IAB-MT will also be initiated, and the BAP entity at the MT part is released. So the issue is whether we should also release the BAP entity at DU. If our understanding is correct, then yes we agree with the proposal.

	CATT
	Agree
	In our contribution #3483 we would like to discuss and clarify in RAN2 on the cases/procedures of BAP entity release of DU part. After looking into the cases of orderly release and disorderly release we found that 

- For disorderly release it is up to implementation how to handle the BAP entities.
- For orderly release, IAB DU may release its BAP entity in case of F1-removal. But it seems RAN3 is the place to discuss whether any clarification is needed in the specification. 

For all the cases we do not found it necessary to bundle the IAB MT and DU BAP entity release. 

So it is preferable that we discuss and clarify in RAN2 on the interdependency of MT BAP entity release, DU BAP entity release and F1 interface removal.   

It is true that RAN3 is discussing this as well but previously RAN2 and RAN3 only focus on their only business. We believe it is useful to align and clarify on these aspects in RAN2. 

	vivo
	
	We think it’s reasonable to release BAP entity at DU when F1 connection is removed. But this issue is better to be handled in R3.

	KDDI
	Disagree
	In case of IAB-MT goes to RRC_IDLE, F1 connection should be removed, but in case of IAB-DU removes F1 connection, BAP entity should not be released autonomously, since the IAB-DU may send F1_SETUP_REQ or other OAM transactions using BAP functionalities.

	Apple
	Agree
	We agree with Samsung here and have the same understanding. 


Based on the companies’ view above, we have the following behaviors, where green ones should be the consensus or majority view; yellow ones are FFS and can be clarified in R2; blue one should be R3 issue, and we can assume the BAP at DU will be released regardless if there is any spec impact.
· Case 1: After MT is released to RRC IDLE by CU [Orderly release]
· =>BAP at MT is released
· =>BAP at DU should be released before, because CU should send F1 removal before RRC release. 
· Case 2: After MT lost the connection with CU due to RLF [Disorderly release]
· => MT goes to IDLE as consequence

· =>BAP at MT is released 

· =>BAP at DU is released by implementation 
· Case 3: After DU is released by F1 removal by CU [Orderly release]
· => BAP at DU is released (R3 issue, we can assume this for now)
· => BAP at MT is no impacted [pending on whether F1 removal is always together with MT RRC release]
Therefore, we can further discuss the yellow ones with following questions:

For case 3 FFS:
Potential proposal 1-a: CU can release IAB-DU without releasing IAB-MT, in orderly release case.
Question 1-a: Do you agree the above Potential proposal 1-a?
	Companies
	Agree or not?
	Comments

	CATT
	Yes
	This is of course possible based on network implementation. For the case of orderly release, likely CU will release F1, DU BAP and MT BAP. But currently in stage 2 spec (38.401) the whole procedure is not written with a lot of implementation details. 
So far we do not see any strong need to bundle the different procedures of MT BAP release, DU BAP release and F1 removal. It would be useful to capture the understanding such as P1-a in the minutes. We understood from RAN3 that they are currently discussing on the topic as well and majority’s view there seems to be that no changes needed to stage 2.

	Lenovo
	Yes
	Althout I don’t see the use case to do so, I still think it can be left for network implementation.

	ZTE
	Yes
	We think it is reasonable. In orderly releae case, CU may send RRC signalling later to explicitly release IAB-MT after it had released IAB-DU.

	Ericsson
	Yes
	

	
	
	


For case 1 FFS
Potential proposal 1-b: CU should release IAB-DU together/first, if IAB-MT is to be released, in orderly release case.
Question 1-b: Do you agree the above Potential proposal 1-b?

	Companies
	Agree or not?
	Comments

	CATT
	Yes
	This seems correct because otherwise CU cannot reach IAB-MT for F1-removal procedure. 

Again, as said in response to P1-a, we could capture the intended procedure in minutes but whether any changes to spec is needed can be left for RAN3.  

	Lenovo
	No strong view
	There are two ways. CU should release IAB-DU before IAB-MT is to be released. Alternatively, IAB autonomously releases IAB DU when IAB MT is released by RRC.

	ZTE
	Yes
	In orderly release case, CU should release IAB-DU first. After that, it may release IAB-MT. It is suggested to remove “together” in the proposal.  

	Ericsson
	Yes
	

	
	
	


For case 2 FFS:
Potential proposal 1-c: BAP at IAB-DU will be released by implementation, if IAB-MT is released due to RLF, in disorderly release case. 
Question 1-c: Do you agree the above Potential proposal 1-c?

	Companies
	Agree or not?
	Comments

	CATT
	Yes
	This is in line with the current stage 2 spec.

	Lenovo
	Yes
	

	ZTE
	Yes
	

	Ericsson
	Yes
	

	
	
	


Issue 2: The need of delay timer for event triggered BAP flow control

This issue is discussed by P1-4 in R2-2002889 (vivo).

The motivation to introduce a delay timer or prohibit timer is to avoid the frequent flow control feedback from child node to parent node. This only applies to the BAP flow control triggered when the buffer load exceeds a certain level by implementation, rather than the polling triggered flow control feedback.

The example approach is following:

An FC delay timer is introduced to avoid frequent FC feedback transmissions. When event-triggered FC feedback is transmitted, the IAB node starts the FC delay timer. When the FC delay timer is running, no event-triggered FC feedback can be triggered. Only in the case that the buffer load exceeds a certain threshold while the FC delay timer is not running, event-triggered FC feedback can be triggered.

Rapporteur proposes to first discuss the need of introducing delay timer or prohibit timer for the event triggered BAP flow control.

Question 2: Do you agree to specify delay timer for event triggered BAP flow control?

	Companies
	Agree or not?
	Comments

	Ericsson
	Agree
	

	ZTE
	No
	We think it can be can be up to implementation. As we know the triggering event of the buffer load threshold is up to implementation, we see no strong motivation to specify the delay timer. 

	LG
	No
	We have sympathy with ZTE. RAN2 already agreed the triggering condition is up to implementation.

	Nokia
	No
	We think this can be left up to implementation.

	Futurewei
	Not really
	Seems like a nice-to-have but can’t see that is it really necessary to specify this. As other companies have stated above, such a solution could be defined as part of a particular implementation if so desired.

	Samsung
	No
	The idea is to avoid too frequent flow control feedback from child node to parent node. This only applies to the BAP flow control triggered when the buffer load exceeds a certain level (level itself is left to implementation, as already agreed for this Release). On the surface, this does sound useful. However one could argue that this is not needed since:

- If the triggering is happening too often, it’s either a) because the buffer occupancy is always very high and there is potential congestion happening, in which case the parent node should know about it; or b) because of poor implementation (e.g. level set too low).

- If it’s a), we should not introduce a timer.

- If it’s b), we should not assume poor implementation as a default. Also, in that case the solution could be to standardize the levels instead. (But we think that for Rel-16 no further work on this matter is needed.)

	CATT
	No
	Agree with the above comments that this can be handled via implementation. 

	vivo
	agree
	Firstly, what has been discussed and agreed at R2#108 was that the details of the trigger of DL hbh flow control is left to implementation, leaving some space for manufactures to decide on the threshold autonomously. 

Secondly, this timer mechanism is a basic procedure, rather than the details of the trigger, that the event-triggered FC should be equipped with. This simple and effective mechanism has been adopted in many specified mechanisms, to name a few, in SR (sr-ProhibitTimer) and BSR (logicalChannelSR-DelayTimer). 

A delay timer is good for the CU to configure the event-triggered FC message feedback frequency to achieve the optimal tradeoff between FC message load and the congestion control performance. If the delay timer is not introduced, an IAB node could either report FC message too frequently, which generates too much system load without clear benefit (Note: for per BH RLC channel FC feedback, the FC message size depends on the number of BH RLC channels and could be large); or report the FC message too sparsely, which means the congestion status may be not reported in time and there can be high buffer overflow risk.

In summary, delay timer provides a good method for the CU to configure the event-triggered FC feedback behavior. It is better to capture this in Rel-16 so that event-triggered FC can work well. 


	KDDI
	Tend to agree
	Basically agree, but postponing the discussion to Rel-17 is also ok for us.

	Apple
	Disagree
	If flow control is up to implementation, whether there needs to be a timer is also upto implementation. Another issue we see with a timer is interoperability in a multi-vendor scenario. Also if a delay timer is to be defined then we might have to add additional wording on how implementations are supposed to use it. Re-visiting in Rel-17 is ok for us.  

	Lenovo
	Agree
	Timer based mechanism is designed to control the signaling transmission in order to avoid frequent transmission, which is normal in specification. We tend to agree with it.


Summary: clearly majority (8:3) is OK to postpone this to R17, which means it is not critical to be specified in R16. Therefore, we propose following for R2 to agree.
Proposal 2: R2 will NOT specify delay timer for event triggered BAP flow control in R16.
Question 2-a: Provide your comments if the Proposal 2 is not acceptable

	Companies
	Comments

	Lenovo
	We tend to agree to specify something as comments for Q2.

	ZTE
	Agree with Proposal 2. 

	Ericsson
	Agree.

	
	

	
	


4 Conclusion and proposals

Based on the above summary, following proposals are given. 

TBD
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