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Introduction
In the three previous RAN3 meetings, the inter-system load balancing in NR has been discussed and some agreements were reached. However, some issues are still left to be discussed as shown below.
- Continue discussions on CAC encoding, which also depend on development of other open issues (e.g. types of information reported)
- Further discuss how signaling of additional load metrics can be specified and how it works, namely:
   - How can source and target understand the additional information, namely the impact on source and target should be outlined
   - How would the signaling work with respect to reporting thresholds, e.g. are the additional information reported when specific thresholds per information is reached? Are they reported all when only one threshold is met? 
- Two threshold mechanisms for inter system load balancing are proposed: range-based thresholds (legacy LTE) and explicit-thresholds (where each threshold can be flexibly selected). It is proposed to continue discussions on which threshold mechanism to follow.
To be continued...

In this contribution, we will further provide our opinions on the remaining open issues.
Discussion
 Load Metrics
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]In last meeting, it was agreed that CAC could be signaled for inter-system load balancing, and the additional load metrics should be further discussed. From [1], the candidate load metrics could be PRB usage, the number of active UEs and RRC Connections.
In theory, one typical scenario for inter-system load balancing is that the UE is offloaded from the eNB (in SA mode) to the gNB (in SA mode). Furthermore, there could be a common case that the source eNB has two potential target gNBs for UE offloading. And the load metrics mentioned above could be the measurement objects provided to the source eNB for load balancing decision. In detail, the PRB usage indicates the percentage of the PRB utilization per cell and per SSB area, the gNB with low PRB usage should be the target gNB for load balancing. Similarly, as the number of active UEs indicates the mean number of the active UEs per cell, the gNB with the less number of active UEs should be the target gNB for load balancing. In addition, as the RRC Connections indicates the overall status of RRC connections per cell, the gNB with less RRC connections should be the target gNB for load balancing. All the load metrics could be the complementary to the CAC for load balancing decision.
In last meeting, some companies commented that the load metrics encoded by the gNB could not be interpreted by the eNB. However, for the EN-DC Resource Status Reporting procedure, the Number of Active UEs IE and the NR is transmitted from the en-gNB to the eNB.
[bookmark: OLE_LINK8]------------------------------------------------------TS 36.423------------------------------------------------------------------------------
[bookmark: _Toc45104168][bookmark: _Toc51764120][bookmark: _Toc45227664][bookmark: _Toc45891478]9.1.2.48	EN-DC RESOURCE STATUS UPDATE
This message is sent by the en-gNB to the eNB to report the results of the requested measurements.
Direction: en-gNB  eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

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

	en-gNB Measurement ID
	M
	
	INTEGER (1..4095, ...)
	Allocated by the en-gNB
	YES
	reject

	Cell Measurement Result
	
	0..1
	
	
	YES
	ignore

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

	>>Cell ID
	M
	
	NR CGI 9.2.111
	
	–
	

	>>Radio Resource Status
	O
	
	NR Radio Resource Status 9.2.162
	
	–
	

	>>TNL Capacity Indicator
	O
	
	TNL Capacity Indicator 9.2.161
	
	–
	

	>>Composite Available Capacity Group
	O
	
	NR Composite Available Capacity Group 9.2.163
	
	–
	

	>>Number of Active UEs
	O
	
	INTEGER (0..16777215, ...)
	As defined in TS 38.314 [45]. Value "1" is equivalent to 0.1 Active  UEs, value "2" is equivalent to 0.2 Active UEs, value n is equivalent to n/10 Active UEs.
	–
	


[bookmark: _Toc45104381][bookmark: _Toc14207849][bookmark: _Toc45891691][bookmark: _Toc45227877][bookmark: _Toc51764335]9.2.162	NR Radio Resource Status
The NR 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 and Uplink scheduling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SSB Area Radio Resource Status List
	
	1
	
	

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

	>>SSB Index
	M
	
	9.2.167
	

	>>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)
	



	Range bound
	Explanation

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



------------------------------------------------------TS 36.423------------------------------------------------------------------------------
So, it is possible for the eNB to understand the meaning of some load metrics encoded by the gNB. And for the inter-system load balancing, the similar principle could be also applied.
Proposal 1: In addition to the CAC, the Number of active UEs, RRC Connections, and PRB usage could be transmitted from the gNB to the eNB for inter-system load balancing.
 Threshold Mechanism
Considering the threshold mechanism for event-triggered load reporting, there are two options on the table.
Option 1 is the legacy mechanism with range-based thresholds, where the cell load scale is divided evenly into several reporting levels below the threshold for overload, and the reporting node would send a load report when the cell load changes from one reporting level to another one. 
----------------------------------------------------------------TS 36.413---------------------------------------------------------------
[bookmark: _Toc20953953][bookmark: _Toc51763059][bookmark: _Toc45832106][bookmark: _Toc29391131][bookmark: _Toc36551870]B.1.11	Event-Triggered Cell Load Reporting Request
This IE contains request  information for inter-RAT cell load reporting.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Number Of Measurement Reporting Levels
	M
	
	ENUMERATED (2, 3, 4, 5, 10, ...)
	[bookmark: OLE_LINK7]The reporting node divides the cell load scale into the indicated number of reporting levels, evenly distributed on a linear scale below the reporting node's threshold for overload. The reporting node sends a report each time the cell load changes from one reporting level to another, and when the cell load enters and exits overload state.
If the reporting RAT is eHRPD, triggering is based on sector load.


----------------------------------------------------------------TS 36.413---------------------------------------------------------------
Option 2 is a newly introduced mechanism with explicit thresholds [2], where the requesting node configures two explicit load thresholds, and the reporting node would send the load report when the load is between the two thresholds or passes a certain threshold.
[image: ]
Comparing the two options, the mechanism with explicit thresholds introduces several new IEs in the event-triggered load reporting request message, while the legacy mechanism only introduce a single IE in the request message. For simplicity, the legacy mechanism could be taken as the baseline for inter-system load balancing in NR with less complexity on the specification.
[bookmark: OLE_LINK2]Proposal 2: The legacy mechanism with range-based threshold could be taken as the baseline for inter-system load balancing in NR.
Conclusion
Proposal 1: In addtion to the CAC, the Number of active UEs, RRC Connections, and PRB usage could be transmitted from the gNB to the eNB for inter-system load balancing.
Proposal 2: The legacy mechanism with range-based threshold could be taken as the baseline for inter-system load balancing in NR.
The corresponding TP is given in [3].
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