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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
Congestion mitigation is one of the objectives for R17 IAB. From RAN3 point of view, E2E flow and congestion control mechanisms are discussed both for UL and DL, in order to avoid data congestion in the multi-hop backhaul link. In the last RAN3 e-meeting [1], following agreements were achieved for DL E2E flow and congestion control.
	RAN3 114-e:
the value of the maxnoofIABCongInd is set to 1024
Not to specify the MPS exemption for IAB congestion indication.
WA: per-BAP routing ID congestion indication will not be pursued in this release.
WA: the presence of Child Node Identifier IE is Mandatory.


In this contribution, remaining issues for E2E flow and congestion control are further investigated and appending with the Text Proposal accordingly.
2. Discussion


Figure 1: An example of DL congestion mitigation
Per-BAP routing ID congestion indication
Data congestion is expected to occur at a BH link or a BH RLC CH granularity. For DL HbH flow control, both per BH RLC CH level and per BAP routing ID level feedback are supported. Where the congested IAB-node can send feedback information on the available buffer size for an ingress BH RLC channel or BAP routing ID to its parent node.
As shown in Figure 1, once some egress BH RLC CHs on the BH link between IAB-node 2 and IAB-node 4 suffer congestion, IAB-node 2 may send the DL HbH flow control feedback to parent IAB-node 1 with the buffer status of corresponding ingress BH RLC CHs for those congested egress BH RLC CHs since the parent IAB-node 1 cannot be aware of the DL egress BH RLC CHs between IAB-node 2 and IAB-node 4. 
In addition, per BAP routing ID level flow control feedback is introduced to distinguish different child BH links (child IAB nodes). For example, once the BH link between IAB-node 2 and IAB-node 4 suffer congestion, however IAB-node 1 doesn’t know the BAP address of the IAB-node 4. Alternatively, IAB-node 2 may send the DL HbH flow control feedback to parent IAB-node 1 with the buffer status of corresponding BAP routing IDs by way of the congested BH link.
While for the E2E flow control, per child link level and per BH RLC CH level feedback has been already agreed and it is sufficient for IAB-donor-CU to determine the location of congestion. 
Observation 1: DL HbH flow control is reported via per ingress BH RLC CH, or per BAP routing ID level to distinguish different egress BH RLC CHs or egress BH links which cannot be aware by the parent node.
Observation 1: For the CP based DL E2E flow control, per child link level and per BH RLC CH level feedback are sufficient for IAB-donor-CU to determine the location of congestion. 
[bookmark: OLE_LINK37]Per BAP routing ID feedback may be used for the optimization of some rare case, e.g., all the BH RLC CHs share the same BAP routing ID suffer congestion. In this case, reporting with per BAP routing ID can save some overhead. However, if only some of the BH RLC CHs suffer congestions and other BH RLC CHs are still available, per BAP routing ID reporting cannot reflect the exact congestion situation in the BH link.
Observation 3: Per BAP routing ID reporting cannot reflect the exact congestion situation in the BH link if only some of the BH RLC CHs share the same BAP routing ID suffer congestions while other BH RLC CHs share the same BAP routing ID are still available.
Based on the observations above, we can propose:
Proposal 1: Per BAP routing ID level will not be supported in R17 for the CP based DL E2E flow control.
Child Node Identifier is absence only when per BAP routing ID level feedback is supported and reported with this granularity. While for the per BH link level feedback, Child Node Identifier is needed to identify the corresponding BH link between reporting IAB node and its child IAB node. And for the per BH RLC CH level feedback, Child Node Identifier is also needed to identify the BH link which the reported BH RLC CH(s) located. 
Proposal 2: The presence of Child Node Identifier IE is Mandatory. 
Conclusion
This contribution aims to analyze the remaining issues for IAB congestion mitigation. And following proposals are concluded. 
Observation 1: DL HbH flow control is reported via per ingress BH RLC CH, or per BAP routing ID level to distinguish different egress BH RLC CHs or egress BH links which cannot be aware by the parent node.
Observation 1: For the CP based DL E2E flow control, per child link level and per BH RLC CH level feedback are sufficient for IAB-donor-CU to determine the location of congestion. 
Observation 3: Per BAP routing ID reporting cannot reflect the exact congestion situation in the BH link if only some of the BH RLC CHs share the same BAP routing ID suffer congestions while other BH RLC CHs share the same BAP routing ID are still available.
Proposal 1: Per BAP routing ID level will not be supported in R17 for the CP based DL E2E flow control.
Proposal 2: The presence of Child Node Identifier IE is Mandatory.
In addition, a TP is appended following based on the latest BL CR [2].
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Text Proposal
-------------------------------------------Change 1-------------------------------------------
[bookmark: _Toc45832510][bookmark: _Toc51763790][bookmark: _Toc52132129]9.3.1.x	IAB Congestion Indication
This IE contains the IAB downlink congestion indication. 
	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
	FFSM
	
	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 1024.

	maxnoofBHRLCChannels
	Maximum no. of BH RLC channels allowed towards one IAB-node, the maximum value is 65536.
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	3/4	
>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<
-------------------------------------------Change 2-------------------------------------------
-- I

IAB-Barred	::=	ENUMERATED {barred, not-barred, ...}

IABCongestionIndication ::= SEQUENCE {
	iAB-Congestion-Indication-List			IAB-Congestion-Indication-List,
	iE-Extensions	ProtocolExtensionContainer { { IAB-Congestion-Indication-List-ExtIEs } } OPTIONAL
}

IAB-Congestion-Indication-List-ExtIEs	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

IAB-Congestion-Indication-List ::= SEQUENCE (SIZE(1..maxnoofIABCongInd)) OF IAB-Congestion-Indication-Item

IAB-Congestion-Indication-Item ::= SEQUENCE {
	childNodeIdentifier				BAPAddress      FFS,
     bHRLCCHList		                   BHRLCCHList	    OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { IAB-Congestion-Indication-ItemExtIEs } }	OPTIONAL
}

IAB-Congestion-Indication-ItemExtIEs F1AP-PROTOCOL-EXTENSION ::= { 
	...
}

-------------------------------------------End of changes-------------------------------------------
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