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Introduction

During last RAN3 meeting, the following agreements were made:
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 

The first WA discusses the supporting of per-BAP routing ID congestion indication. The second WA discusses the two FFS part in the BL CR of TS38.473 [1], where one is the presence of the Child Node Identifier IE, and another one is the value of the maxnoofIABCongInd. As we can see, the second WA depends on the first WA. In this contribution, we first analyze the supporting of per-BAP routing ID congestion indication, and then give our consideration on the two FFS part in the BL CR of TS38.473. A TP for IAB BL CR for TS 38.473 is presented in the Annex. 

Discussion

CP-based congestion indication could be used to mitigate long-term congestion by adjusting the route of the corresponding F1-U GTP tunnel. In RAN3#112-e, per child link and per BH RLC CH ID congestion indication were agreed. In last RAN3 meeting, per BAP routing ID congestion indication was discussed and it was agreed that

WA: per-BAP routing ID congestion indication will not be pursued in this release.
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.

Proposal 1: It is suggested to support per BAP routing ID congestion indication.

Assuming the above, the presence of Child Node Identifier IE should be Optional. 

Proposal 2: The presence of Child Node Identifier IE is Optional.

The determination of the value of the maxnoofIABCongInd needs to consider to following two aspects:

The maximum child nodes served by an IAB-DU or IAB-donor DU 

The Maximum number of routing entries of an IAB-DU or IAB-donor DU
According to TS 38.473, the maximum child nodes served by an IAB-DU or IAB-donor DU is 1024. Moreover, the Maximum number of routing entries of an IAB-DU or IAB-donor DU is also 1024. Therefore, the value of the maxnoofIABCongInd should be equal to 1024.

	9.2.9.1
BAP MAPPING CONFIGURATION
This message is sent by the gNB-CU to provide the backhaul routing information and/or traffic mapping information to the gNB-DU.

Direction: gNB-CU ( gNB-DU
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.3.1.1

YES

reject

Transaction ID
M
9.3.1.23

YES

reject

BH Routing Information Added List
0...1
YES
ignore
>BH Routing Information Added List Item
1.. <maxnoofRoutingEntries>
EACH
ignore
>>BAP Routing ID

M
9.3.1.110
-
>>Next-Hop BAP Address

M
9.3.1.111
Indicates the BAP address of the next hop IAB-node or IAB-donor-DU.
-
...
Range bound

Explanation

maxnoofRoutingEntries
Maximum no. of routing entries, the maximum value is 1024.



Proposal 3: In the IAB BL CR for TS 38.473, set the value of maxnoofIABCongInd to 1024. 
Proposal 4: It is suggested to agree the TP in the Annex.
Conclusion

In this contribution, we discuss congestion related issues, and have the following proposals:

Proposal 1: It is suggested to support per BAP routing ID congestion indication.

Proposal 2: The presence of Child Node Identifier IE is Optional.

Proposal 3: In the IAB BL CR for TS 38.473, set the value of maxnoofIABCongInd to 1024. 
Proposal 4: It is suggested to agree the TP in the Annex.
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Annex
	*** Start changed ***


8.2.7.2
Successful Operation
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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 the link 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. If the IAB Congestion Indication IE in the GNB-DU STATUS INDICATION message includes the BAP Routing ID IE, the gNB-CU shall, if supported,  consider that the route corresponding to the BAP routing ID needs to be adjusted to mitigate congestion.
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.

8.2.7.3
Abnormal Conditions

Void.

	*** Next changed ***


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
	O
	
	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.

	>>BAP Routing ID
	O
	
	9.3.1.110
	This IE identifies the route corresponding to the BAP routing ID needs to be adjusted to mitigate congestion.


	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.


	*** Next changed ***


9.4.5
Information Element Definitions

>>>>>>>>>>>>>>>>>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      OPTIONAL,
bHRLCCHList

                BHRLCCHList
    OPTIONAL,
bAPRoutingID                    BAPRoutingID    OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { { IAB-Congestion-Indication-ItemExtIEs } }
OPTIONAL

}

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


...

}

	*** Next changed ***


9.4.7
Constant Definitions

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

maxnoofIABCongInd




    INTEGER ::= 1024
	*** End of changed ***
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