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1
Introduction
In RAN3#98, there was announcement from chairman as follows for Load management over F1 [1].

[1]: “Load management is postponed to the Jan AH”
So, in this meeting, load management is assumed to be discussed. This contribution discusses the use cases of load management for NSA (i.e. Architecture Option 3) using F1. 
2
Discussion
2.1 Use case of load management

Following figure illustrates the overall procedure for configuring EN-DC. If the eNB wants to configure EN-DC, it will configure the UEs with NR measurements (via RRC Measurement Configuration). And when the respective NR measurement is received from the UE (via RRC Measurement Report), the eNB will initiate the SgNB Addition procedure. During the SgNB Addition procedure, gNB-CU will select the NR cell to configure to the UE for EN-DC. During this overall procedure, there are two key RRM decisions to achieve good load balancing, which will help to ensure that the UE experiences higher throughput.
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Figure 1. Overall procedure for configuring EN-DC

2.1.1 Selection of NR carrier for measurement @eNB
UE’s NR measurements will be the basis of selecting the NR cell to configure to the UE for EN-DC.

- eNB will select the gNB to send the SgNB Addition Request based on UE’s NR measurement, and;

- gNB-CU will select the NR cell to configure to the UE taking into account UE’s NR measurement (received via eNB), along other information (e.g. cell load).

But when there are several NR carriers, configuring the UE to measure all of the NR carrier may not be possible due to the UE’s measurement capability. In such a case, it is desirable for the eNB to have knowledge of the load of NR carriers, and to configure the less loaded NR carrier(s) as UE’s measurement object(s), since NR cells from the less loaded NR carrier is likely to provide higher throughputs. Thus, info reporting from gNB to provide knowledge to eNB about the load of NR carriers (exact contents FFS) should be supported over X2. Furthermore, for the gNB using F1 interface, if the info reporting from gNB to provide knowledge to eNB about the load of NR carriers require info reporting from gNB-DU to gNB-CU (exact contents FFS), this should be supported over F1.
Observation1: It is desirable for the eNB to have knowledge of the load of NR carriers, and to configure the less loaded NR carrier(s) as UE’s measurement object(s), since NR cells from the less loaded NR carrier is likely to provide higher throughputs.

Proposal1: Info reporting from gNB to provide knowledge to eNB about the load of NR carriers (exact contents FFS) should be supported over X2.

Proposal2: If the info reporting from gNB to provide knowledge to eNB about the load of NR carriers require info reporting from gNB-DU to gNB-CU (exact contents FFS), this should be supported over F1.

2.1.2 Selection of NR cell for SCG addition/change @gNB-CU
When the gNB-CU selects the NR cells to configure to the UE, it is desirable for the gNB-CU to have knowledge of the load of NR cells (in addition to the UE’s NR measurement), since it will impact the throughput which can be provided to the UE. Thus, info reporting from gNB-DU to provide knowledge to gNB-CU about the load of NR cells (exact contents FFS) should be supported over F1.

Observation2: It is desirable for the gNB-CU to have knowledge of the load of NR cells, since it will impact the throughput which can be provided to the UE.

Proposal3: Info reporting from gNB-DU to provide knowledge to gNB-CU about the load of NR cells (exact contents FFS) should be supported over F1.

2.2 Currently defined Load information over X2.

In current TS36.423[2], following is defines for “RESOURCE STATUS UPDATE”
----------------------------------------------Start of Quotation from [2] ----------------------------------------------
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


----------------------------------------------End of Quotation from [2] ----------------------------------------------
This can be starting point for further discussion on exact contents of info reporting to provide knowledge about the load of NR carriers and NR cells. 

 Proposal4: RAN3 to take contents in RESOURCE STATUS UPDATE currently defined in X2 as starting point of further discussing on exact contents of info reporting to provide knowledge about the load of NR carriers and NR cells.
3
Conclusion

This contribution discusses the use cases of load management for NSA (i.e. Architecture Option 3) using F1. 
This contribution discussed the use case of load management for NSA (i.e. Architecture Option 3) using F1. Following observations and proposals were obtained.

Observation1: It is desirable for the eNB to have knowledge of the load of NR carriers, and to configure the less loaded NR carrier(s) as UE’s measurement object(s), since NR cells from the less loaded NR carrier is likely to provide higher throughputs.

Proposal1: Info reporting from gNB to provide knowledge to eNB about the load of NR carriers (exact contents FFS) should be supported over X2.

Proposal2: If the info reporting from gNB to provide knowledge to eNB about the load of NR carriers require info reporting from gNB-DU to gNB-CU (exact contents FFS), this should be supported over F1.

Observation2: It is desirable for the gNB-CU to have knowledge of the load of NR cells, since it will impact the throughput which can be provided to the UE.

Proposal3: Info reporting from gNB-DU to provide knowledge to gNB-CU about the load of NR cells (exact contents FFS) should be supported over F1.

Proposal4: RAN3 to take contents in RESOURCE STATUS UPDATE currently defined in X2 as starting point of further discussing on exact contents of info reporting to provide knowledge about the load of NR carriers and NR cells.
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