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1	Introduction
During the last RAN3 meeting the topic of MLB enhancements was discussed and the following agreements were taken:
Clarify the definition of TNL capacity Indicator IE.
The received TNL Capacity Indicator IE represents the lowest TNL capacity available for the cell.

CRs reflecting the clarification above were also agreed in R3-205771 (XnAP) and R3-205772 (X2AP).
We believe that no further clarification is needed on the topic of TNL Capacity and that the enhancements agreed at the last meeting are sufficient.
Conclusion1: No further enhancements to the interpretation of the TNL Capacity Indicator are needed
Nevertheless, other topics were up for discussion at the last RAN3 meeting on MLB enhancments. This paper discusses the following proposals:
· Extending the Mobility Setting Change (MSC) procedure with SSB-area level
· Resource aggregation 

2	Discussion
2.2.1. SSB-area-level Mobility Setting Change
The current Resource Status Update procedure allows a gNB to report Radio Resource Status on a per SSB area basis. It is then possible for a gNB to trigger MLB actions to move UEs towards a specific SSB area (and not only to a specific cell). It is therefore convenient to match this level of granularity offered to MLB actions to the possibility of adjusting the coverage offered by a specific SSB beam (rather than adjusting the coverage for the whole cell). As it can be seen from the example in Figure 1, the possibility to adjust Handover Trigger at SSB beam level represents a better tool for load optimization.

Observation 1: Handover Trigger adjustment at SSB area level (or group of SSB areas) offers better opportunities for efficient load balancing.
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(a) Initial load distribution in cell-1 and cell-2
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(b) Load optimization resulting by using a 		(c) Load optimization using two HO triggers each being 
cell specific HO trigger					associated to a pair of SSB Areas.

[bookmark: _Ref52272232]Figure 1 – Cell vs per SSB-area handover trigger

Proposal 1: Introduce SSB area (or group of SSB Areas) granularity for Handover Trigger in MSC.
A sample TP for XnAP (38.423) is in Appendix A.

2.2.2. Resource aggregation for dual connectivity
For the EN-DC scenario, or indeed for any multi connectivity scenarios, we would like to propose to introduce in the RESOURCE STATUS UPDATE an indication to reflect the potential resource aggregation that can be exploited for a certain cell. E.g. for each cell included in the RESOURCE STATUS UPDATE, it is proposed to add a list of cells that may be used to boost the performance via resource aggregation (e.g. CA or DC). 
Such list of cells is produced on the basis of historical data collected at the sending node. For example, If the sending node records that the majority of its UEs served by Cell1 is able to be configured with DC with an SCG in Cell2, then the node will include Cell2 as a cell for possible DC configuration in the Cell Measurement Result Item IE in the X2: Resource Status Update. 

The receiving node can then assess an overall capacity, taking resource aggregation into account, that might be used if a certain cell is selected as target for MLB. 

Proposal 2: Introduce a per-cell indication of potential resource aggregation in RESOURCE STATUS UPDATE including a list of cells that may be used to boost the performance via resource aggregation.
A sample TP for X2AP (36.423) is in Appendix B.

Conclusions
Proposal 1: Introduce SSB area (or group of SSB Areas) granularity for Handover Trigger in MSC.
Proposal 2: Introduce a per-cell indication of potential resource aggregation in RESOURCE STATUS UPDATE including a list of cells that may be used to boost the performance via resource aggregation.
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Appendix A - Sample TP to XnAP (TS 38.423) for Mobility Setting Change

/////////////////////////////////////// Change Start ///////////////////////////////////////////////

[bookmark: _Toc14207736][bookmark: _Toc44497546][bookmark: _Toc45107934][bookmark: _Toc45901554]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 node 1 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	This IE represents the list of SSB areas within the NG-RAN node1 Cell ID for which the NG-RAN node1 Mobility Parameters are applied
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	

	NG-RAN node 2 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	This IE represents the list of SSB areas within the NG-RAN node2 Cell ID for which the NG-RAN node2 Mobility Parameters are applied
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	



[bookmark: _Hlk44419382][bookmark: _Toc14207737][bookmark: _Toc44497547][bookmark: _Toc45107935][bookmark: _Toc45901555]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 node 1 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	

	NG-RAN node 2 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	



[bookmark: _Hlk44419432][bookmark: _Toc14207738][bookmark: _Toc44497548][bookmark: _Toc45107936][bookmark: _Toc45901556]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

	NG-RAN node 1 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	

	NG-RAN node 2 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	



/////////////////////////////////////// End Changes ///////////////////////////////////////////////




Appendix B - Sample TP to X2AP (TS 36.423) for MLB
/////////////////////////////////////// Change Start ///////////////////////////////////////////////

[bookmark: _Toc51763854][bookmark: _Toc45891216][bookmark: _Toc45227402][bookmark: _Toc45103906][bookmark: _Toc36550178][bookmark: _Toc29906188][bookmark: _Toc29902184][bookmark: _Toc20954180][bookmark: _Toc20954386][bookmark: _Toc29902390][bookmark: _Toc29906394][bookmark: _Toc36550384][bookmark: _Toc45104134][bookmark: _Toc45227630][bookmark: _Toc45891444]8.3.7	Resource Status Reporting
[bookmark: _Toc51763855][bookmark: _Toc45891217][bookmark: _Toc45227403][bookmark: _Toc45103907][bookmark: _Toc36550179][bookmark: _Toc29906189][bookmark: _Toc29902185][bookmark: _Toc20954181]8.3.7.1	General
This procedure is initiated by eNB2 to report the result of measurements admitted by eNB2 following a successful Resource Status Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
[bookmark: _Toc51763856][bookmark: _Toc45891218][bookmark: _Toc45227404][bookmark: _Toc45103908][bookmark: _Toc36550180][bookmark: _Toc29906190][bookmark: _Toc29902186][bookmark: _Toc20954182]8.3.7.2	Successful Operation


Figure 8.3.7.2-1: Resource Status Reporting, successful operation
The eNB2 shall report the results of the admitted measurements in RESOURCE STATUS UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding Resource Status Reporting Initiation procedure, and thus not reported in the Measurement Failed Report Characteristics IE for the concerned cell in the RESOURCE STATUS RESPONSE message.
If the eNB1 receives the RESOURCE STATUS UPDATE message which includes the UE ID IE in the RSRP Measurement Report List IE, the eNB1 may use the UE ID IE to link the associated RSRP measurement report with other measurement results (e.g. CSI reports, RSRP measurement reports) of the same UE.
If the CSI Report IE including the CSI Process Configuration Index IE is received, eNB1 shall interpret this IE as an index identifying one of the CSI process configurations that can be configured for all UEs within the cell where the CSI measurements were collected. For all UEs within the cell, the maximum number of CSI process configurations is given by the maximum value of the CSI Process Configuration Index IE.
If the eNB1 receives the RESOURCE STATUS UPDATE message, which includes the Cell Reporting Indicator IE set to "stop request" in one or more items of the Cell Measurement Result IE, the eNB1 should initialise the Resource Status Reporting Initiation procedure to remove all or some of the corresponding cells from the measurement.
If the eNB1 receives the RESOURCE STATUS UPDATE message, which includes the Resource aggregation list IE as part of the Cell Measurement Result Item IE, the eNB1 should consider the cells listed in the Resource aggregation list IE as candidate for UE configuration (e.g. via DC or CA) of resource aggregation with the cell identified by the Cell ID IE in the Cell Measurement Result Item IE.

[bookmark: _Toc51763857][bookmark: _Toc45891219][bookmark: _Toc45227405][bookmark: _Toc45103909][bookmark: _Toc36550181][bookmark: _Toc29906191][bookmark: _Toc29902187][bookmark: _Toc20954183]8.3.7.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc51763858][bookmark: _Toc45891220][bookmark: _Toc45227406][bookmark: _Toc45103910][bookmark: _Toc36550182][bookmark: _Toc29906192][bookmark: _Toc29902188][bookmark: _Toc20954184]8.3.7.4	Abnormal Conditions
If the eNB1 receives a RESOURCE STATUS UPDATE message which includes the ABS Status IE, and all bits in the Usable ABS Pattern Info IE are set to '0', the eNB1 shall ignore the DL ABS Status IE.

9.1.2.14	RESOURCE STATUS UPDATE
This message is sent by eNB2 to neighbouring eNB1 to report the results of the requested measurements.
Direction: eNB2  eNB1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI
9.2.14
	
	
	

	>>Hardware Load Indicator
	O
	
	9.2.34
	
	
	

	>>S1 TNL Load Indicator
	O
	
	9.2.35
	
	
	

	>>Radio Resource Status
	O
	
	9.2.37
	
	
	

	>>Composite Available Capacity Group
	O
	
	9.2.44
	
	YES
	ignore

	>>ABS Status
	O
	
	9.2.58
	
	YES
	ignore

	>>RSRP Measurement Report List
	O
	
	9.2.76
	
	YES
	ignore

	>>CSI Report
	O
	
	9.2.79
	
	YES
	ignore

	>>Cell Reporting Indicator
	O
	
	ENUMERATED(stop request, ...)
	
	YES
	Ignore

	>>Resource aggregation list
	O
	
	
	
	YES
	ignore

	>>> Resource aggregation item
	
	1 .. < maxnoofCellsAggregated>
	
	This IE indicates a list of cells with which resource aggregation may be configured
	
	

	>>>> Target Cell Global ID
	
	
	9.2. x1
	
	
	



	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxnoofCellsAggregated
	Maximum no. cells that can be aggregated. Value is 16.
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[bookmark: _Toc20955334][bookmark: _Toc29991537][bookmark: _Toc36555938][bookmark: _Toc44497683][bookmark: _Toc45108070][bookmark: _Toc45901690]9.2. x1	Target Cell Global ID
This IE contains either an NR CGI or an E-UTRA CGI.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Target Cell
	M
	
	
	

	>NR
	
	
	
	

	>>NR CGI
	M
	
	9.2.111
	

	>E-UTRA
	
	
	
	

	>>E-UTRA CGI
	M
	
	9.2.14
	




/////////////////////////////////////// End Changes ///////////////////////////////////////////////
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