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Introduction
This paper is for the following offline discussion:
	CB: # 1305_IAB_Con_Mit
-Is reporting per BAP routing ID supported? 
-Presence of child node id?
-If possible, captue agreements and converge on solutions?
(HW - moderator)
Summary of offline disc in R3-214235


 
The following papers will be covered as assigned by the chairman:
[1] R3-213210, (TP for NR_IAB_enh BL CR for TS 38.473): Congestion indication in CP-based congestion mitigation (ZTE).
[bookmark: _Hlt62030816][2] R3-213329, Congestion Mitigation for CP-based (CATT).
[bookmark: _Hlt62030844][3] R3-213533, (TP for IAB BLCR 38.473) C-plane congestion indication per Routing ID (Nokia, Nokia Shanghai Bell) 
[bookmark: _Hlt62030871][4] R3-213601, (TP for IAB BL CR for TS 38.473): Congestion Mitigation in IAB Networks (Ericsson)
[bookmark: _Hlt62030903][5] R3-213935, Discussion on IAB congestion mitigation (Huawei)

Phase I：Please give your feedback before Thursday, 19th August, 2021, 23:59 UTC. This allows us to give some input for Monday’s online session (23 August, 2021).
Phase II：TBD. 
For the Chairman’s Notes
For Chairlady to copy:
WA: per-BAP routing ID congestion indication will not be pursued in this release.
WA: the presence of Child Node Identifier IE is Mandatory, the value of the maxnoofIABCongInd is 1024
No consensus to TP update, BL will be kept as it is now.
[bookmark: _GoBack]Discussion details:
So far, there are ten companies who participated in the discussion, here are the short summary of the discussions:
1. per-BAP routing ID congestion indication?
Yes: 4, No: 6
Conclusion: If possible, moderator would suggest to have a WA that per-BAP routing ID congestion indication will not be pursued in this release.

1. Optionality of Child Node Identifier IE, the value of the maxnoofIABCongInd
· For optionality of Child Node Identifier IE: 7 for Mandatory, 1 for optional, 2 pending on the conclusion of per-BAP routing ID congestion indication
· For the value of the maxnoofIABCongInd: 9 for 1024, 1 pending on the conclusion of per-BAP routing ID congestion indication
Conclusion: Again, here moderator would suggest to go for a WA that: the presence of Child Node Identifier IE is Mandatory, the value of the maxnoofIABCongInd is 1024

1. TP update: update  the link to all BH RLC Channels?
6 negative; 2 positive; 1 no strong view
Conclusion: No consensus to go for such an update, BL will be kept as it is now.

Discussion
In last RAN3 112-e meeting, the following agreements were achieved about the CP-based congestion mitigation:
· The following two types of congestion indication are supported in CP-based congestion mitigation: 1) per child link; 2) per BH RLC CH ID. Which type of congestion indication to be reported could be up to implementation. FFS on per BAP routing ID. 
· The trigger for sending the CP-based congestion indication is up to implementation.
· The congestion level is not introduced for CP-based congestion indication report.
· The handling with respect to simultaneous presence of IAB Congestion Indication IE and the gNB-DU Overload Information IE is up to implementation.
All the 5 submitted papers mainly focus on the remaining issues of the CP-based congestion mitigation, including of whether the per BAP routing ID congestion indication is needed, and some improvement for the stage 3 CRs. So based on the contributions, the following issues will be discussed in this CB.
Whether the per BAP routing ID congestion indication is needed
According to the contribution [1] and [2], the proponents proposed to support the per BAP routing ID level congestion indication to the CU-CP, due to that the HbH flow control support such granularity, and such level report to CU-CP is useful for the routing adjustment.  
While according to the contribution [3], [4], and [5], the opponents suggest not support per BAP routing ID congestion indication, due to the concern of the overhead, and no tangible benefits are observed especially in the case that the per BH RLC CH and per child link level indication has been agreed. 
Companies are encouraged to provide your opinion of the following Q1, if your answer is “yes”, please state the target congestion case and why such case cannot be covered/solved by the existing congestion report (per BH RLC CH level indication, and per BH link level indication), as well as the sufficient justification on the additional benefits.
Q1: Do you think the per-BAP routing ID congestion indication should be support for CP based congestion mitigation? 
	Company
	Yes/No
	Comments if any

	Huawei
	No
	Normally, if some BH link is congested, all the routing path includes such BH link will be impacted, if the BAP routing ID level indication is reported, the overhead will be rather high. Besides, the per BH link level congestion indication has been introduced, and the CU-CP is aware of that the routing path indicated by a BAP routing ID consists of which links, so it can deduce the congestion status of each routing path based on the per child link congestion feedback.
Based on the above concerns, we see no additional benefits offered by per BAP routing ID level congestion indication. 

	Nokia
	No
	We have same view as Huawei. We do not see the scenario why need this. There is no scenario that a specific Routing ID is congested but other Routing IDs sharing the same BH RLC CH is not congested. HbH is different, since HbH is not sent to CU. 
Suggest clarify the scenario/reason why need the congestion indication per Routing ID. 

	Lenovo
	No
	For HbH flow control, the per routing ID level flow control feedback is used to distinguish different child IAB nodes which cannot be aware by the parent node. While for the E2E flow control, per child link level feedback has been already agreed and it is sufficient for donor-CU to determine the location of congestion. 
Therefore, per routing ID feedback doesn’t need to be introduced for E2E flow control unless other tangible benefits.

	Samsung
	Yes
	We have introduced per child link and per BH RLC CH indication:
· Per child link: it indicates that all BH RLC CHs over such child link are congested
· Per BH RLC CH: indicates that one BH RLC CH over the child link are congested.
So, the current specification indicates that if multiple (not all) BH RLC CHs over the child link are congested, we need include multiple BH RLC CH IDs. However, if multiple congested BH RLC channels over the link towards the same child node belong to the same BAP routing ID, the node could report the BAP routing ID only, instead of reporting the Child node identifier and all the related BH RLC channels.
Per BAP routing ID reporting is concerned by the signaling overhead. However, the above case indicates that per BAP routing ID reporting can save the signaling. 
In this sense, we think it has the benefit to support the congestion indication per BAP routing ID.

	Ericsson
	No
	Same view as  Huawei, Nokia and Lenovo.

	Qualcomm
	No
	If the BAP route maps to one BH RLC CH, the report can indicate the congested BH RLC CH.
If the BAP route maps to multiple BH RLC CHs, the report can indicate the congested BH RLC CHs or the congested link.
In either case, reporting the BAP routing ID is not necessary. Reporting per BAP routing ID also implies that the node allocates buffers per BAP route, whereas buffers are typically allocated per BH RLC CH.

	ZTE
	Yes 
	Reporting per BAP routing ID can directly indicate the routes which need to be adjusted. Moreover, BAP routing ID has been allowed for HbH flow control. So we suggest to support per BAP routing ID congestion indication.

	CATT
	Yes 
	CU-CP congestion mitigation is the “finial” method. When the CP-based congestion mitigation is triggered, it usually means that the congestion is serious, possibly not just one node (link) congestion but multiple nodes (links) in that path.
I do not think per BAP routing ID reports would increase the overload. Specifically, If the congestion is serious, one congestion indication per BAP routing ID is sent from access node, rather than multiple nodes which act as access nodes for other UEs send congestion indication to CP.
If all BH RLC congestion, then it will send per link congestion indication, rather than per BAP routing ID. So this overload could be avoided.
If all nodes on this path tend to congestion, then access node will send per BAP routing ID congestion indication.

	Fujitsu
	Yes
	To align with HbH flow control granularity. IAB node can choose from reporting routing ID or BH RLC CH ID based on buffer status and signaling overhead consideration.

	AT&T
	No
	This is congestion indication to the CU-CP to enable the CU-CP to take major actions such as changing the route or BH RLC channel mapping. Since congestion is expected to happen at a BH RLC channel granularity, we don’t see a need to report per-BAP routing ID indication. 

	
	
	

	
	
	

	
	
	

	
	
	



Summary: 

Improvement of the stage-3 TP
In the BL CR of TS38.473 (R3-213186), there are two FFS part (as shown in the following) in the contents related to the CP based congestion indication, one is the presence of the Child Node Identifier IE, another one is the value of the maxnoofIABCongInd.  For the Child Node Identifier IE, both [3] and [4] suggest that the presence should be mandatory, while [1] suggests using “optional”. For the value of the maxnoofIABCongInd , [3] and [4] suggest to set this value as 1024, according to the maximum number of child IAB node which is agreed to be 1024 in Rel-16.
9.3.1.x	IAB Congestion Indication
This IE contains the IAB downlink congestion indication. 
Editor’s NOTE: FFS whether the congestion can be indicated per BAP routing ID as well.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	IAB Congestion Indication List
	
	1
	
	

	>IAB Congestion Indication List Item
	
	1..
<maxnoofIABCongInd>
	
	

	>>Child Node Identifier
	FFS
	
	9.3.1.111
	This IE identifies the child node, the link to which is congested.

	>>BH RLC CH List
	
	0..1
	
	

	>>>BH RLC CH List Item
	
	1..
<maxnoofBHRLCChannels>
	
	

	>>>>BH RLC CH 
ID
	M
	
	9.3.1.113
	This IE identifies the congested BH RLC channel over the link towards the node identified by the Child Node Identifier IE.




	Range bound
	Explanation

	maxnoofIABCongInd
	Maximum no. of congestion indications, the maximum value is FFS.

	maxnoofBHRLCChannels
	Maximum no. of BH RLC channels allowed towards one IAB-node, the maximum value is 65536.




Companies are invited to provide their view on the two FFS part.
Q2: What is your preference about the FFS part for the Child Node Identifier IE, and the value of the maxnoofIABCongInd?
	Company
	Comments 

	Huawei
	Presence of Child Node Identifier IE: Mandatory.  If the congestion indication is per BH RLC CH, the child node ID is needed to indicate the specific BH RLC CH since the BH RLC CH is identified by the BH link ID+ BH RLC CH ID. If the congestion indicator is per BH link, the child node ID is used to indicate the BH link which is congested. 
Value of the maxnoofIABCongInd: 1024.  This value align with the maximum child nodes served by an IAB-DU or IAB-donor DU, as defined in Rel-16.

	Nokia
	Use “Mandatory” and “1024”

	Lenovo
	Mandatory for Child Node Identifier and 1024 for maxnoofIABCongInd.

	Samsung
	If per BAP routing ID congestion indication is not supported,
it’s mandatory for Child Node Identifier IE and 1024 for maxnoofIABCongInd
If per BAP routing ID congestion indication is supported, 
it should be optional for Child Node Identifier IE and FFS for maxnoofIABCongInd.

	Ericsson
	M, 1024

	Qualcomm
	- BH RLC CH ID is unique per BH link but may be reused on different links, so presence of Child Node Identifier IE should be mandatory.
- maxnoofIABCongInd = 1024: same as Rel-16

	ZTE
	Optional for Child Node Identifier and 1024 for maxnoofIABCongInd.

	CATT
	It depends on the conclusion of Q1
1024

	Fujitsu
	M, 1024

	AT&T
	M, 1024

	
	

	
	

	
	

	
	


Summary: 
· 
Another improvement for the congestion indication part in the current BL CR of TS38.473 (clause 8.2.7.2) suggested by [3] is wording improvement “If the IAB Congestion Indication IE in the GNB-DU STATUS INDICATION message only includes the Child Node Identifier IE, the gNB-CU shall, if supported, consider that the link all BH RLC Channels to the child node is congested.”
Companies are invited to provide their view on the wording update.
Q3: Do you think the above wording improvement is necessity?
	Company
	Yes/No
	Comments 

	Huawei
	No
	We think the original statement is clear enough, if only child node identifier is included, it means the whole BH link is congested.

	Nokia
	Yes
	“All BH RLC Channels” is better than “the link”.

	Lenovo
	
	Both OK and no strong view on these two descriptions.

	Samsung
	No
	Original text is clear enough

	Ericsson
	It is OK
	However, in that case, “is” must become “are” and “the” must become “that”.

	Qualcomm
	No
	This is up to implementation of the gNB-CU.
This may have the implication that the gNB-DU should not report congestion per child link unless all BH RLC CHs are congested. It may be the case that some BH RLC CHs are idle, but it is still so much overhead to report all other congested BH RLC CHs.  

	ZTE
	No 
	Agree with HW.

	CATT
	No
	For example, maybe 90% BH RLC channels are congested also  can be sent to CU with per link granularity

	Fujitsu
	No
	Prefer the original wording. 
“All BH RLC Channels” may be a little bit too strong. IAB node may detect most BH RLC channels are congested, and it reports the Child Node Identifier without any BH RLC CH ID instead, to reduce the reporting overhead. In this case, the link can be considered congested.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:
[To be updated] 

Others
Q10Q4: Any other issues related to the CP based congestion indication, but not covered by 3.1-3.2?
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary: 
[To be updated] 
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