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1
Introduction

In RAN3-119e meeting, RAN3 discussed several issues about Load Balancing Enhancements, but didn’t reach agreements.

SUL load matric is one of the open issues. In the paper we discuss SUL load matric and provide our proposals.
2
Discussion
Usually SUL is configured by gNB for the UEs which are at edge of the cell, because the UEs’ signal strength could be bad. UL and SUL use different radio resources, which mean there could be obviously different load on UL carrier and SUL carrier for a gNB.

The current UL load matric is not clear and ambiguous. If it can represent UL load and SUL load together, it could result in misunderstanding on the real load of a gNB and wrong decisions are made. 

For example, a cell’s UL load is low but SUL load is high, the current UL load matric could be a median value. The neighbor cells could conclude that the cell still has enough capacity on UL load. So perhaps some UEs connected to neighbor cells will be handed over to the cell. If the UEs are at the edge of the cell and have poor signal strength, it’s very possible that the UEs will be configured with SUL carrier. Finally the SUL load of the cell becomes higher. 
So the SUL load matric should be differentiated from UL load matric, and should be exchanged between gNBs to assist a gNB to make correct decision, e.g. for handover.
Proposal: SUL load matric should be reported by Xn interface.

3
Conclusions
This paper discusses SUL load matric. We have the following proposal:
Proposal: SUL load matric should be reported by Xn interface.

4 References
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5
TP to TS 38.423
============ Next Change ==============
9.2.2.50
Radio Resource Status

The Radio Resource Status IE indicates the usage of the PRBs per cell and per SSB area for all traffic in Downlink and Uplink and the usage of PDCCH CCEs for Downlink, Uplink and Supplementary Uplink scheduling.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Radio Resource Status Type
	M
	
	
	

	>ng-eNB
	
	
	
	

	>>DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL GBR PRB usage

	>>UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL GBR PRB usage

	>>DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL non-GBR PRB usage

	>>UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL non-GBR PRB usage

	>>DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per cell DL Total PRB usage

	>>UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per cell UL Total PRB usage

	>gNB
	
	
	
	

	>>SSB Area Radio Resource Status List
	
	1
	
	

	>>>SSB Area Radio Resource Status Item
	
	1..<maxnoofSSBAreas>
	
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	

	>>>>SSB Area DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL GBR PRB usage

	>>>>SSB Area UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL GBR PRB usage

	>>>>SSB Area SUL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area SUL GBR PRB usage

	>>>>SSB Area DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL non-GBR PRB usage

	>>>>SSB Area UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL non-GBR PRB usage

	>>>>SSB Area SUL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area SUL non-GBR PRB usage

	>>>>SSB Area DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL Total PRB usage

	>>>>SSB Area UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL Total PRB usage

	>>>>SSB Area SUL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area SUL Total PRB usage

	>>DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	>>UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	>>SUL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	


	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.


9.2.2.51
Composite Available Capacity Group

The Composite Available Capacity Group IE indicates the overall available resource level per cell and per SSB area in the cell in Downlink , Uplink and Supplementary Uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Composite Available Capacity Downlink
	M
	
	Composite Available Capacity 

9.2.2.52
	For the Downlink

	Composite Available Capacity Uplink
	M
	
	Composite Available Capacity 

9.2.2.52
	For the Uplink

	Composite Available Capacity Supplementary Uplink
	M
	
	Composite Available Capacity 

9.2.2.52
	For the Supplementary Uplink


============ Start of ASN.1 change ==============
9.3.5
Information Element definitions

-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

XnAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-------- skip unchanged part ----------
Cell-Type-Choice ::= CHOICE {


ng-ran-e-utra


E-UTRA-Cell-Identity,


ng-ran-nr



NR-Cell-Identity,


e-utran




E-UTRA-Cell-Identity,


choice-extension

ProtocolIE-Single-Container { { Cell-Type-Choice-ExtIEs} }

}

Cell-Type-Choice-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

CompositeAvailableCapacityGroup ::= SEQUENCE {


compositeAvailableCapacityDownlink

CompositeAvailableCapacity,


compositeAvailableCapacityUplink
 
CompositeAvailableCapacity,

compositeAvailableCapacitySupplementaryUplink
 
CompositeAvailableCapacity,

iE-Extensions



ProtocolExtensionContainer { { CompositeAvailableCapacityGroup-ExtIEs} }
OPTIONAL,


...

}

CompositeAvailableCapacityGroup-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

CompositeAvailableCapacity ::= SEQUENCE {


cellCapacityClassValue
CellCapacityClassValue             OPTIONAL,


capacityValueInfo
     
CapacityValueInfo, -- this IE represents the IE “CapacityValue” in 9.2.2.a, it’s used to distinguish the “CapacityValue”  in 9.2.2.c

iE-Extensions



ProtocolExtensionContainer { { CompositeAvailableCapacity-ExtIEs} }OPTIONAL,


...

}

CompositeAvailableCapacity-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

-------- skip unchanged part ----------
GNB-ID-Choice ::= CHOICE {


gnb-ID




BIT STRING (SIZE(22..32)),


choice-extension

ProtocolIE-Single-Container { {GNB-ID-Choice-ExtIEs} }

}

GNB-ID-Choice-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

GNB-RadioResourceStatus
::= SEQUENCE {


ssbAreaRadioResourceStatus-List



SSBAreaRadioResourceStatus-List,

sULschedulingPDCCHCCEusage



INTEGER (0..100)

OPTIONAL,

iE-Extensions






ProtocolExtensionContainer { { GNB-RadioResourceStatus-ExtIEs} }
OPTIONAL,


...

}

GNB-RadioResourceStatus-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}
GlobalCell-ID
::= SEQUENCE {


plmn-id



PLMN-Identity,


cell-type


Cell-Type-Choice,


iE-Extensions

ProtocolExtensionContainer { { GlobalCell-ID-ExtIEs} } OPTIONAL,


...

}

GlobalCell-ID-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

-------- skip unchanged part ----------
SSBAreaRadioResourceStatus-List ::= SEQUENCE (SIZE(1..maxnoofSSBAreas)) OF SSBAreaRadioResourceStatus-List-Item

SSBAreaRadioResourceStatus-List-Item
::= SEQUENCE {


sSBIndex







INTEGER(0..63),
ssb-Area-DL-GBR-PRB-usage
DL-GBR-PRB-usage,

ssb-Area-UL-GBR-PRB-usage
UL-GBR-PRB-usage,
ssb-Area-SUL-GBR-PRB-usage
UL-GBR-PRB-usage,
ssb-Area-dL-non-GBR-PRB-usage

DL-non-GBR-PRB-usage,


ssb-Area-uL-non-GBR-PRB-usage

UL-non-GBR-PRB-usage,

ssb-Area-sUL-non-GBR-PRB-usage

UL-non-GBR-PRB-usage,

ssb-Area-dL-Total-PRB-usage


DL-Total-PRB-usage,


ssb-Area-uL-Total-PRB-usage


UL-Total-PRB-usage,

ssb-Area-sUL-Total-PRB-usage

UL-Total-PRB-usage,

iE-Extensions





ProtocolExtensionContainer { { SSBAreaRadioResourceStatus-List-Item-ExtIEs} }
OPTIONAL,


...

}

SSBAreaRadioResourceStatus-List-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}
============ End of ASN.1 change ==============
============ end of change ==============
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