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1. Introduction
[bookmark: OLE_LINK23]The MLB enhancements was discussed during RAN3#110-3. In R3-207028, the Summary of the offline was presented. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
To be continued at the next meeting:
SUL capacity: proponents are encouraged to explain how the source can know that SUL capacity can help particular UE.
Per-slice threshold information: proponents should further explain how it will be useful for the mobility setting change procedure.
3. Discussion
3.1 SUL
[bookmark: _Toc57376961][bookmark: _Toc61533827]As discussed in the past [1], there are only UL and DL PRB usage in the current Radio Resource Status IE. While Supplementary Uplink Carrier (SUL) is not considered in MLB yet.
Supplementary Uplink Carrier (SUL) is a new feature introduced to NR cell for wider uplink coverage with lower frequency carrier. For example, Figure 1 shows a larger coverage of Uplink with Sub3G (e.g. 1.8 GHZ) than with C-Band (e.g. 4 GHZ). Obviously, the UE with UL or SUL using different frequency which means different resource.
[image: http://image.huawei.com/tiny-lts/v1/images/dd6de2677a5ccdc3843c_602x381.jpg@900-0-90-f.jpg]
Figure 1. The coverage of Uplink and Downlink in SUL NR cell
Since the target gNB will configure the RACH resource in SUL or UL based on the UE measurement report, the source gNB can guess the target gNB’s action upon reception of UE measurement report containing cell RSPR/RSRQ, e.g. if the RSRP is high, the source will guess the target has high possibility to configure the RACH resource in UL for the UE. In this way, it is similar with SSB which already exists in PRB granularity. In SSB granularity PRB mechanism, the source gNB guess which SSB will be possible to configure for UE to RACH based on the measurement report containing one or several good SSBs.
 In MLB, all the assistant information is for gNB to make better handover decision and to try to avoid rejections during the load balancing. So it is reasonable to introduce per-SUL PRB loading. As the loading of UL and SUL is different, the source gNB could know the loading distribution better if SUL loading is added in load reporting. What is more, SUL tends to be used at cell edges where many MLB-triggered HOs may take place. Certainly, we should pay more attention to SUL loading.

[bookmark: _Toc61533828][bookmark: _Toc61533845]Add SUL associated IE to Radio Resource Status and Composite Available Capacity Group Xn and F1.
3.2 Per slice threshold information
In the past, there was a discussion to use different mobility parameters for different UE groups. In principle, the source can always choose when to make a HO, but if we do not inform neighbours, this may lead to ping pong. Some ideas discussed before were:
· Define UE groups, ie based on mobility, CQI etc that maps to a group ID. Exchange different HO trigger thresholds for these groups over MSC
· Include an offset to the default HO trigger in each HO preparation (if source use an offset, we signal this to target)
Some problems were identified for the above solutions:
· UE group: Difficult to specify UE groups in a flexible way. All criteria would need to be standardised. No freedom for implementation
· Specific offset: Only helps in one HO. Does not help for future HO
In NG-RAN we have slices. A large part of the required functionality is already in place. Different slices may have different requirements. The slice is given from CN, i.e. we already have a simple way to differentiate UE behaviour. We already signal list of slices currently used during mobility. 
If slicing would be used, it would probably beneficial to not exchange completely separate thresholds for each slice, but rather signal an offset compared to the cell specific handover threshold. It is also suggested that this should be slightly less complex compared to the cell specific exchange, i.e. there is no negotiation on the offsets where the peer node can respond with an allowed range. Instead we assume that it would be enough with a list of slice offsets that cannot be accepted. 
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300][bookmark: _Toc57376963][bookmark: _Toc61533829][bookmark: _Toc61533846]Include Slice specific offset in MSC exchange.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1:	Add SUL associated IE to Radio Resource Status and Composite Available Capacity Group Xn and F1.
Proposal 2:	Include Slice specific offset in MSC exchange.
[bookmark: _GoBack]
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[bookmark: _Toc525680103]<<<<<<<<<<<<<<<<<<<< First Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc14207736][bookmark: _Toc44497546][bookmark: _Toc45107934][bookmark: _Toc45901554][bookmark: _Toc51850633]9.1.3.22	MOBILITY CHANGE REQUEST
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate adaptation of mobility parameters.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	NG-RAN node2 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	[bookmark: OLE_LINK14]NG-RAN node1 Mobility Parameters
	O
	
	Mobility Parameters Information 9.2.2.60
	Configuration change in NG-RAN node1 cell
	YES
	ignore

	NG-RAN node2 Proposed Mobility Parameters
	M
	
	Mobility Parameters Information 9.2.2.60
	Proposed configuration change in NG-RAN node2 cell
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	NG-RAN node1 Slice specific offset list
	0..1
	
	
	
	YES
	ignore

	>Slice specific offset item
	1.. < maxnoofSliceItems>
	
	
	
	YES
	ignore

	>>PLMN Identity
	
	
	9.2.2.4
	
	YES
	ignore

	>>S-NSSAI
	
	
	9.2.3.21
	
	YES
	ignore

	>>Mobility parameter offset
	
	
	INTEGER(-6..6)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024. 



[bookmark: _Hlk44419382][bookmark: _Toc14207737][bookmark: _Toc44497547][bookmark: _Toc45107935][bookmark: _Toc45901555][bookmark: _Toc51850634]9.1.3.23	MOBILITY CHANGE ACKNOWLEDGE
This message is sent by NG-RAN node2 to indicate to NG-RAN node1 that Proposed Mobility Parameters proposed by NG-RAN node1 were accepted.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	NG-RAN node2 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.2
	
	YES
	ignore

	NG-RAN node2 Slice specific offset list
	0..1
	
	
	
	YES
	ignore

	>Slice specific offset item
	1.. < maxnoofSliceItems>
	
	
	
	YES
	ignore

	>>PLMN Identity
	
	
	9.2.2.4
	
	YES
	ignore

	>>S-NSSAI
	
	
	9.2.3.21
	
	YES
	ignore

	>>Mobility parameter offset
	
	
	INTEGER(-6..6)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024. 



[bookmark: _Hlk44419432][bookmark: _Toc14207738][bookmark: _Toc44497548][bookmark: _Toc45107936][bookmark: _Toc45901556][bookmark: _Toc51850635]9.1.3.24	MOBILITY CHANGE FAILURE
This message is sent by the NG-RAN node2 to indicate to NG-RAN node1 that Proposed Mobility Parameters proposed by NG-RAN node1 were refused.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	ignore

	NG-RAN node2 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	ignore

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Mobility Parameters Modification Range
	O
	
	9.2.2.61
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.2
	
	YES
	ignore



[bookmark: _Toc45832537][bookmark: _Toc14207849][bookmark: _Toc44497638][bookmark: _Toc45108026][bookmark: _Toc45901646]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 Supplementary Uplink and the usage of PDCCH CCEs for Downlink and ,Uplink scheduling. and Supplementary Uplink.
	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 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 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

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

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

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

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

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

	>>>>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.



[bookmark: _Hlk44423291][bookmark: _Toc45832538][bookmark: _Toc14207856]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 and, 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 


<<<<<<<<<<<<<<<<<<<< First Changes End >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< Sencond Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955408][bookmark: _Toc29991616][bookmark: _Toc36556019][bookmark: _Toc44497804][bookmark: _Toc45108191][bookmark: _Toc45901811]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
IMPORTS


	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-Additional-UL-NG-U-TNLatUPF-List,
[bookmark: _Hlk36619637]	id-ConfiguredTACIndication,
	id-AlternativeQoSParaSetList,
	id-CurrentQoSParaSetIndex,
	id-DefaultDRB-Allowed,
	id-DLCarrierList,
	id-EndpointIPAddressAndPort,
	id-ExtendedTAISliceSupportList,
	id-FiveGCMobilityRestrictionListContainer,
	id-SecondarydataForwardingInfoFromTarget-List,
<<<<<<<<<<<<<<<<<<<< Skip unchanged part >>>>>>>>>>>>>>>>>>>>

	id-secondary-SN-UL-PDCP-UP-TNLInfo,
	id-pdcpDuplicationConfiguration,
	id-duplicationActivation,
	id-ssb-Area-SUL-GBR-PRB-usage,
	id-ssb-Area-SUL-non-GBR-PRB-usage,
	id-ssb-Area-SUL-Total-PRB-usage,
	id-SUL-scheduling-PDCCH-CCE-usage,
	id-compositeAvailableCapacitySupplementaryUplink,
	id-NG-RAN-node1-Slice-specific-offset-list,
	id-NG-RAN-node2-Slice-specific-offset-list,



<<<<<<<<<<<<<<<<<<<< Skip unchanged part >>>>>>>>>>>>>>>>>>>>
CompositeAvailableCapacityGroup ::= SEQUENCE {
	compositeAvailableCapacityDownlink		CompositeAvailableCapacity,
	compositeAvailableCapacityUplink	 	CompositeAvailableCapacity,
	iE-Extensions				ProtocolExtensionContainer { { CompositeAvailableCapacityGroup-ExtIEs} }	OPTIONAL,
	...
}

CompositeAvailableCapacityGroup-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
{ ID id-compositeAvailableCapacitySupplementaryUplink						CRITICALITY reject	TYPE CompositeAvailableCapacity							PRESENCE optional}
	...
}
<<<<<<<<<<<<<<<<<<<< Skip unchanged part >>>>>>>>>>>>>>>>>>>>
-- **************************************************************
--
-- MOBILITY CHANGE REQUEST
--
-- **************************************************************

[bookmark: OLE_LINK76][bookmark: OLE_LINK77]MobilityChangeRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MobilityChangeRequest-IEs}},
	...
}

MobilityChangeRequest-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NG-RANnode1CellID						CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
[bookmark: OLE_LINK18]	{ ID id-NG-RANnode2CellID							CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
	{ ID id-NG-RANnode1MobilityParameters				CRITICALITY reject	TYPE MobilityParametersInformation				PRESENCE optional}|
	{ ID id-NG-RANnode2ProposedMobilityParameters	CRITICALITY reject	TYPE MobilityParametersInformation				PRESENCE optional}|
	{ ID id-Cause										CRITICALITY ignore	TYPE Cause											PRESENCE mandatory},|
	{ ID id-NG-RAN-node1-Slice-specific-offset-list CRITICALITY ignore	TYPE NG-RAN-node1-Slice-specific-offset-list											PRESENCE optional},
	...
}


-- **************************************************************
--
-- MOBILITY CHANGE ACKNOWLEDGE
--
-- **************************************************************

MobilityChangeAcknowledge ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MobilityChangeAcknowledge-IEs}},
	...
}

MobilityChangeAcknowledge-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NG-RANnode1CellID					CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
	{ ID id-NG-RANnode2CellID					CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics				CRITICALITY ignore	TYPE CriticalityDiagnostics							PRESENCE optional},|
	{ ID id-NG-RAN-node1-Slice-specific-offset-list CRITICALITY ignore	TYPE NG-RAN-node1-Slice-specific-offset-list											PRESENCE optional},
	...
}


-- **************************************************************
--
-- MOBILITY CHANGE FAILURE
--
-- **************************************************************

MobilityChangeFailure ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MobilityChangeFailure-IEs}},
	...
}

MobilityChangeFailure-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NG-RANnode1CellID						CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
	{ ID id-NG-RANnode2CellID							CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
	{ ID id-Cause									CRITICALITY ignore	TYPE Cause											PRESENCE mandatory}|
	{ ID id-MobilityParametersModificationRange 	CRITICALITY reject	TYPE MobilityParametersModificationRange		PRESENCE optional}|
	{ ID id-CriticalityDiagnostics					CRITICALITY ignore	TYPE CriticalityDiagnostics						PRESENCE optional},
	...
}

<<<<<<<<<<<<<<<<<<<< Skip unchanged part >>>>>>>>>>>>>>>>>>>>

NG-RAN-node1-Slice-specific-offset-list ::= SEQUENCE (SIZE(1.. maxnoofSliceItems)) OF Slice-specific offset-item

Slice-specific-offset-item	::= SEQUENCE {
	pLMNIdentity				PLMN-Identity, 
	sNSSAI						S-NSSAI,
	Mobility-parameter-offset	INTEGER (-6..6)
	iE-Extensions						ProtocolExtensionContainer { { Slice-specific-offset-item-ExtIEs} }	OPTIONAL,
	...
}


Slice-specific-offset-item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

NG-RAN-node2-Slice-specific-offset-list ::= SEQUENCE (SIZE(1.. maxnoofSliceItems)) OF Slice-specific offset-item

Slice-specific-offset-item	::= SEQUENCE {
	pLMNIdentity				PLMN-Identity, 
	sNSSAI						S-NSSAI,
	Mobility-parameter-offset	INTEGER (-6..6)
	iE-Extensions						ProtocolExtensionContainer { { Slice-specific-offset-item-ExtIEs} }	OPTIONAL,
	...
}


Slice-specific-offset-item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

<<<<<<<<<<<<<<<<<<<< Skip unchanged part >>>>>>>>>>>>>>>>>>>>
[bookmark: OLE_LINK81][bookmark: OLE_LINK82]SSBAreaRadioResourceStatus-List ::= SEQUENCE (SIZE(1..maxnoofSSBAreas)) OF SSBAreaRadioResourceStatus-List-Item

SSBAreaRadioResourceStatus-List-Item	::= SEQUENCE {
	sSBIndex								INTEGER(0..63),
[bookmark: OLE_LINK83]ssb-Area-DL-GBR-PRB-usage	DL-GBR-PRB-usage,
ssb-Area-UL-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-dL-Total-PRB-usage			DL-Total-PRB-usage,
	ssb-Area-uL-Total-PRB-usage			UL-Total-PRB-usage,
	iE-Extensions						ProtocolExtensionContainer { { SSBAreaRadioResourceStatus-List-Item-ExtIEs} }	OPTIONAL,
	...
}


SSBAreaRadioResourceStatus-List-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ ID id-ssb-Area-SUL-GBR-PRB-usage	CRITICALITY ignore TYPE SUL-GBR-PRB-usage PRESENCE optional}|
	{ ID id-ssb-Area-SUL-non-GBR-PRB-usage	CRITICALITY ignore TYPE SUL-non-GBR-PRB-usage PRESENCE optional}|
	{ ID id-ssb-Area-SUL-Total-PRB-usage	CRITICALITY ignore TYPE SUL-Total-PRB-usage PRESENCE optional}|
	{ ID id-SUL-scheduling-PDCCH-CCE-usage	CRITICALITY ignore TYPE SUL-scheduling-PDCCH-CCE-usage PRESENCE optional}
...
}
}
SUL-GBR-PRB-usage::= INTEGER (0..100)

SUL-non-GBR-PRB-usage::= INTEGER (0..100)

SUL-Total-PRB-usage::= INTEGER (0..100)

SUL-scheduling-PDCCH-CCE-usage::= INTEGER (0..100)



<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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