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1
Introduction
In RAN3#100, Load management was discussed extensively as shown in [1]. On overload indication over F1, following agreement was obtained.

----------------------------------------------Start of Quotation from [1] ----------------------------------------------
Use (a) a new IE in an existing non-UE associated message or (b) a new non-UE associated dedicated procedure
 ----------------------------------------------End of Quotation from [1] ----------------------------------------------
On other topics (i.e. Cell load reporting and extension to X2) were not reached to the consensus.
This contribution discusses how to solve overload indication for F1, how to address cell load reporting harmonizing with overload indication and extension to X2.  
2
Discussion
2.1 how to solve overload indication over F1
As agreed in RAN3#100, there would be following two ways for gNB-DU to indicate overload to gNB-CU.
Alt a) a new IE in an existing non-UE associated message
Alt b) a new non-UE associated dedicated procedure
If applying alt a), this IE would be included in gNB-DU configuration update nevertheless it is not configuration but status. Thus, it would be something strange. 

Observation 1: If a) (a new IE in an existing non-UE associated message) is applied, it would require to transfer status over gNB-DU configuration update; Procedure  RAN3 to apply b) (i.e. a new non-UE associated dedicated procedure) for overload indication over F1.

Proposal 1: RAN3 to apply b) (i.e. a new non-UE associated dedicated procedure) for overload indication over F1.
2.2 how to address cell load reporting harmonizing with overload indication
The necessity of cell load reporting was well discussed in [2]. However, there was no agreement in RAN3#100. So, it would be very beneficial to include this function in over load indication function considering with very limited efforts.

Observation 2: If possible, it is desirable to introduce harmonized way for cell load reporting and overload indication over F1.
Considering proposal1, followings would be options as harmonized way.

Alt a:  Add periodic reporting function to the overload indication procedure

1. A timer is set to gNB-DU over gNB-CU configuration update 
2. gNB-DU periodically reports cell loads to gNB-CU based on the timer with the new procedure for overload indication.

(Note that if gNB-DU is overloaded, gNB-DU reports it with the same procedure but ignoring the timer (i.e. event triggered.))
Alt b: Report cell load with event triggered reporting 
1. Threshold of cell load (e.g. some specific cell load threshold or upper limit of fluctuation between reporting) is set to gNB-DU over gNB-CU configuration update.

2. gNB-DU reports cell loads to gNB-CU with the new procedure for overload indication if the condition set by gNB-CU is met.

 (Note that if gNB-DU is overloaded, gNB-DU reports it with the same procedure (i.e. event triggered.))
Both approaches have very limited impact as it can be achieved by adding several IEs to related procedures. However, Alt 2 seems to have less impact as triggering for the new procedure for overload indication is just event-triggered.

Observation 3: If Alt a (i.e. Add periodic reporting function to the overload indication procedure) is applied, it requires mix two concepts for triggering the new  procedure for over load indication (i.e. timer and event-triggered.).
Thus, following is proposed.

Proposal 2: RAN3 to apply Alt B (i.e. Report cell load with event triggered reporting) by adding several IEs to gNB-CU configuration update and the new procedure for overload indication over F1.
Considering current specification, TS36.413[3] already defines such event-triggered cell load reporting function as quoted below.

-------------------------------------Start of quotation from [3] -------------------------------------

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, ...)
	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.


B.1.12
Event-triggered Cell Load Reporting Response

This IE contains response information for event-triggered inter-RAT cell load reporting.

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

	Cell Load
	M
	
	Cell Load Reporting Response 

B.1.5
	

	Overload Flag
	O
	
	ENUMERATED (Overload, ...)
	If the reporting RAT is eHRPD, when this IE is present the sector load exceeds the threshold for overload.

For other reporting RATs, when this IE is present the cell load exceeds the threshold for overload.


-------------------------------------End of quotation from [3] -------------------------------------

So, it would be base line for further discussion.

Observation 4: On S1, RAN3 already defined similar approach (i.e. Report cell load with event triggered reporting and overload indication); it would be baseline for further discussion.
2.3 Extension to X2
On overload indication and cell load reporting, they are more required over X2 as mentioned in [2] because gNB can be connected to several eNBs (different from gNB-DU and gNB-CU relation); eNB cannot know how much resources are currently used by other gNBs.
Observation 5: Overload indication and cell load reporting would be more important over X2 as gNB may be connected to other eNBs
Thus, the load management function defined over F1 should be applied to X2 at least.
Proposal 3: RAN3 to apply the load management function defined over F1 to X2 at least.

3
Conclusion

This contribution discusses how to solve overload indication for F1, how to address cell load reporting harmonizing with overload indication and extension to X2.  
Following observations and proposals were obtained.

Observation 1: If a) (a new IE in an existing non-UE associated message) is applied, it would require to transfer status over gNB-DU configuration update; Procedure  RAN3 to apply b) (i.e. a new non-UE associated dedicated procedure) for overload indication over F1.

Proposal 1: RAN3 to apply b) (i.e. a new non-UE associated dedicated procedure) for overload indication over F1.
Observation 2: If possible, it is desirable to introduce harmonized way for cell load reporting and overload indication over F1.
Observation 3: If Alt a (i.e. Add periodic reporting function to the overload indication procedure) is applied, it requires mix two concepts for triggering the new  procedure for over load indication (i.e. timer and event-triggered.).
Proposal 2: RAN3 to apply Alt B (i.e. Report cell load with event triggered reporting) by adding several IEs to gNB-CU configuration update and the new procedure for overload indication over F1.
Observation 4: On S1, RAN3 already defined similar approach (i.e. Report cell load with event triggered reporting and overload indication); it would be baseline for further discussion.
Observation 5: Overload indication and cell load reporting would be more important over X2 as gNB may be connected to other eNBs
Proposal 3: RAN3 to apply the load management function defined over F1 to X2 at least.

Corresponding CR for F1 and X2 is available in [3] and [4]  respectively. (Modification on ASN.1 is not created on these versions.)
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