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1	Introduction
On C-plane-based congestion mitigation, RAN3#112 agreed the following.
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.
This contribution discusses the FFS point.
2	Discussion
There seem to be two possible cases of (downlink) congestion:
1. Meeting the QoS requirements (e.g. GBR or delay) set to a BH RLC channel are at risk;
2. The combined size of downlink transmit buffers of an IAB node risk exceeding the node’s memory resources.
Only in case 1 can the congestion be attributed directly to a specific backhaul link, which is what the CP-based congestion mitigation is about.
Observation 1:	The case of congestion addressed by CP-based congestion mitigation is one where meeting the QoS requirements (e.g. GBR or delay) set to a BH RLC channel are at risk.
With this in mind, it is unclear what exactly congestion reporting per BAP Routing ID would mean. We believe that a  congestion impacting a given Routing ID equally impacts all the Routing IDs sharing the same BH RLC channel, thus it can be covered by the congestion indication per BH RLC CH. It is unclear about the specific scenario to be addressed by the congestion per Routing ID. Without a common understanding on the scenario, it is premature to introduce the congestion per Routing ID.
Observation 2:	Congestion impacting a given Routing ID equally impacts all the Routing IDs sharing the same BH RLC channel.
We therefore see no benefit from reporting per Routing ID.
Proposal 1:	The CP-based congestion indication per BAP Routing ID is not supported.
Regarding the remaining FFS aspects of the BL CR, the Presence for the Child Node Identifier IE is FFS. This IE may be not needed, for example, when the DU only have one child IAB. This may be a small saving, but require the IAB-donor-CU to check the topology to determined the specific child node. It may be relatively easy for the IAB-donor-CU when this IE is always present, i.e. the IAB-donor-CU just take action based on the information of the IAB Congestion Indication List IE, without checking the topology context.
 Proposal 2:	Use “M” for the presence of Child Node Identifier IE.
We also propose to slightly update the BL CR, i.e. 
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.
For the maxnoofIABCongInd, the maximum number of IAB nodes under a Donor is 1024, so the maxnoofIABCongInd can be set to 1024.
Proposal 3:	update the description text in the BL CR as above.
The proposed TP can be found in the annex section of this contribution.
3	Conclusion
This contribution discussed C-plane-based congestion mitigation and concluded with the following.
Observation 1:	The case of congestion addressed by CP-based congestion mitigation is one where meeting the QoS requirements (e.g. GBR or delay) set to a BH RLC channel are at risk.
Observation 2:	Congestion impacting a given Routing ID equally impacts all the Routing IDs sharing the same BH RLC channel.
Proposal 1:	The CP-based congestion indication per BAP Routing ID is not supported.
Proposal 2:	Use “M” for the presence of Child Node Identifier IE.
Proposal 3:	update the description text in the BL CR as above.
The proposed TP can be found in the annex section of this contribution.
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Update to Stage-3 BL CR
-------------------------------------------Change 1-------------------------------------------

[bookmark: _Toc20955759][bookmark: _Toc29892853][bookmark: _Toc36556790][bookmark: _Toc45832166][bookmark: _Toc51763346][bookmark: _Toc52131684]8.2.7	gNB-DU Status Indication
[bookmark: _Toc20955760][bookmark: _Toc29892854][bookmark: _Toc36556791][bookmark: _Toc45832167][bookmark: _Toc51763347][bookmark: _Toc52131685]8.2.7.1	General
The purpose of the gNB-DU Status Indication procedure is informing the gNB-CU that the gNB-DU is overloaded so that overload reduction actions can be applied. This procedure is also used to inform the IAB-donor-CU about a downlink congestion at an IAB-DU or an IAB-donor-DU. The procedure uses non-UE associated signalling.
[bookmark: _Toc20955761][bookmark: _Toc29892855][bookmark: _Toc36556792][bookmark: _Toc45832168][bookmark: _Toc51763348][bookmark: _Toc52131686]8.2.7.2	Successful Operation


Figure 8.2.7.2-1: gNB-DU Status Indication procedure
If the gNB-DU Overload Information IE in the GNB-DU STATUS INDICATION message indicates that the gNB-DU is overloaded, the gNB-CU shall apply overload reduction actions until informed, with a new GNB-DU STATUS INDICATION message, that the overload situation has ceased.
The detailed overload reduction policy is up to gNB-CU implementation.
If the IAB Congestion Indication IE is contained in the GNB-DU STATUS INDICATION message, the gNB-CU shall, if supported, take it into account for backhaul congestion mitigation. 
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 all BH RLC channels to the child node is congested. If the IAB Congestion Indication IE in the GNB-DU STATUS INDICATION message includes the Child Node Identifier IE and the BH RLC CH ID IE, the gNB-CU shall, if supported, consider that congestion occurs to the corresponding BH RLC channel(s) over the link towards the node identified by the Child Node Identifier IE.
NOTE: The handling with respect to simultaneous presence of IAB Congestion Indication IE and the gNB-DU Overload Information IE is up to gNB-CU implementation.
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Void.
-------------------------------------------Change 2-------------------------------------------


[bookmark: _Toc20955867][bookmark: _Toc29892979][bookmark: _Toc36556916][bookmark: _Toc45832343][bookmark: _Toc51763596][bookmark: _Toc52131934]9.2.1.15	GNB-DU STATUS INDICATION
This message is sent by the gNB-DU to indicate to the gNB-CU its status of overload.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-DU Overload Information
	M
	
	ENUMERATED (overloaded, not-overloaded)
	
	YES
	reject

	IAB Congestion Indication 
	O
	
	9.3.1.x
	
	YES
	ignore



-------------------------------------------Change 3-------------------------------------------

[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
	M
	
	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.












>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<

-- 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,
    bHRLCCHList		                BHRLCCHList	    OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { IAB-Congestion-Indication-ItemExtIEs } }	OPTIONAL
}
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