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1
Introduction
In [1], following way forward was proposed. 

----------------------------------------------Start of Quotation from [1] ----------------------------------------------
Proposal: RAN3 to provide solution(s) on required load management for NSA( (1) periodic reporting for load balancing (2) event triggered reporting for avoiding further request to the overloaded node) over F1 and X2 in Rel-15

----------------------------------------------End of Quotation from [1] ----------------------------------------------
This contribution discusses the solution based on the way forward on the load management for NSA (i.e. F1 and X2)  
2
Discussion
2.1 Periodic reporting for load balancing
This function corresponds to use case 1 and 2 in [1].

----------------------------------------------Start of Quotation from [1] ----------------------------------------------
Use case 1: To provide the knowledge of the load of NR carriers to eNB in order 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.)

Use case 2: To provide the knowledge of the load of NR cells to eNB/gNB-CU in order to configure possible cell(s) achieving higher throughput (since it will impact the throughput which can be provided to the UE).

----------------------------------------------End of Quotation from [1] ----------------------------------------------
In one NR carrier, there may be several NR cells. So, most finer granularity is NR cell. Thus, this function requires to report NR cell load periodically.

Observation 1: Periodic reporting for load balancing needs to include NR cell load information.

In RAN3#99, there was guideline from chairman; “Start small”, Consider functionality which is already in place.”
Thus, firstly, let’s see what RAN3 specified previously. 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] ----------------------------------------------
Composite Available Capacity Group is exactly the content of reporting LTE cell load.
Observation 2: On current X2, there is Composite Available Capacity Group IE  for LTE Cell load information.

As mentioned in [3], considering chairman’s guideline (i.e. Start small, Consider functionality which is already in place), it would be beneficial to start from Composite Available Capacity Group in RESOURCE STATUS UPDATE because (1) they are already defined in X2 and (2) it can avoid large discussion what is load as this can be used in general i.e. “the overall available resource level.” 
Thus, 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. 

Proposal1: RAN3 to take contents in Composite Available Capacity Group of RESOURCE STATUS UPDATE currently defined in X2 as starting point for NR cell load reporting over X2 and F1.
2.2 Event-triggered reporting

This function corresponds to use case 3 in [1].

----------------------------------------------Start of Quotation from [1] ----------------------------------------------
Use case 3: To provide the knowledge of whether gNB/gNB-DU is overloaded or not to eNB/gNB-CU (since it will avoid further request to the overloaded node.)

----------------------------------------------End of Quotation from [1] ----------------------------------------------
Thus, this function requires to report AP signalling overload if it happened..

Observation 3: Event triggered reporting for avoiding further request to overloaded node needs to include whether the node is  overloaded.
In RAN3#99, there was guideline from chairman; “Start small”, Consider functionality which is already in place.”
Thus, firstly, let’s see what RAN3 specified previously. In current TS36.413[4], following is defines for “OVERLOAD START/STOP”
----------------------------------------------Start of Quotation from [4] ----------------------------------------------
9.1.8.13
OVERLOAD START

This message is sent by the MME and is used to indicate to the eNB that the MME is overloaded.

Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Overload Response
	M
	
	9.2.3.19
	
	YES
	reject

	GUMMEI List
	
	0..1
	
	
	YES
	ignore

	>GUMMEI List Item
	
	1..<maxnoofMMECs>
	
	
	EACH
	ignore

	>>GUMMEI
	M
	
	9.2.3.9
	
	-
	

	Traffic Load Reduction Indication
	O
	
	9.2.3.36
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofMMECs
	Maximum no. of MMECs per node per RAT. Value is 256.


9.1.8.14
OVERLOAD STOP

This message is sent by the MME and is used to indicate that the MME is no longer overloaded.

Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	GUMMEI List
	
	0..1
	
	
	YES
	ignore

	>GUMMEI List Item
	
	1..<maxnoofMMECs>
	
	
	EACH
	ignore

	>>GUMMEI
	M
	
	9.2.3.9
	
	-
	


	Range bound
	Explanation

	maxnoofMMECs
	Maximum no. of MMECs per node per RAT. Value is 256.


----------------------------------------------End of Quotation from [4] ----------------------------------------------
This messages indicates exactly the content of reporting whether the MME is overloaded by S1 AP signalling.
Observation 4: On current S1, there is OVERLOAD START/STOP to indicate whether the MME is overloaded by S1 AP signalling.

As mentioned in [3], considering chairman’s guideline (i.e. Start small, Consider functionality which is already in place), it would be beneficial to start from OVERLOAD START/STOP  message because (1) they are already defined in S1 and (2) they seems to be minimum set to indicate the information. 
Thus, this can be starting point for further discussion on exact contents of info reporting to provide knowledge about the whether the node is overloaded by AP signalling. 

Proposal2: RAN3 to take contents of OVERLOAD START/STOP currently defined in S1 as starting point for reporting of whether the gNB/gNB-DU is overloaded over X2 and F1.
2.3 Possible solution on the table

As recommended by chairman in RAN3#100, “minimalistic solution” should be defined in Rel-15. On that perspective, above proposals are aligned very well with this to avoid expanding discussion;  

1) Reusing definition of indication and  current mechanism,  proposed to take contents in Composite Available Capacity Group of RESOURCE STATUS UPDATE currently defined in X2 as starting point.
2) To avoid introducing new mechanism, proposed to take contents in OVERLOAD START/STOP currently defined in S1 as starting point
And, any other solutions were not proposed yet.

Observation 5: No less minimalistic solution have been proposed than 

1) Reusing definition of indication and  current mechanism,  proposed to take contents in Composite Available Capacity Group of RESOURCE STATUS UPDATE currently defined in X2 as starting point.
2) To avoid introducing new mechanism, proposed to take contents in OVERLOAD START/STOP currently defined in S1 as starting point
2.4 Possible way forward

This topic was already discussed several meetings. In chairman note of RAN3#98, there is a description that “Load management is postponed to the Jan AH.” 

And, in [1], it is explained why RAN3 needs to define this function as soon as possible.

----------------------------------------------Start of Quotation from [1] ----------------------------------------------
Observation 5: Load management should be defined as soon as possible because any solution may not be defined in later stage; each vendor will have their own implementation.
----------------------------------------------End of Quotation from [1] ----------------------------------------------
And, in RAN3#100, there was a comment that some vendor would consider how to address the issue and use case.
So, all possible solutions must be on the table in this meeting.

 Thus, following proposal is obtained.
Proposal3: RAN3 to agree solutions on load management over F1 and X2 for NSA among the solutions on the table (including propsal1 and proposal2 in this contribution) in RAN3-AH-1807
3
Conclusion

This contribution discusses the solution on the load management for NSA (i.e. F1 and X2)  Following observations and proposals were obtained.

Observation 1: Periodic reporting for load balancing needs to include NR cell load information.

Observation 2: On current X2, there is Composite Available Capacity Group IE  for LTE Cell load information.

Proposal1: RAN3 to take contents in Composite Available Capacity Group of RESOURCE STATUS UPDATE currently defined in X2 as starting point for NR cell load reporting over X2 and F1.

Observation 3: Event triggered reporting for avoiding further request to overloaded node needs to include whether the node is  overloaded.
Observation 4: On current S1, there is OVERLOAD START/STOP to indicate whether the MME is overloaded by S1 AP signalling.

Proposal2: RAN3 to take contents of OVERLOAD START/STOP currently defined in S1 as starting point for reporting of whether the gNB/gNB-DU is overloaded over X2 and F1.
Observation 5: No less minimalistic solution have been proposed than 

1) Reusing definition of indication and  current mechanism,  proposed to take contents in Composite Available Capacity Group of RESOURCE STATUS UPDATE currently defined in X2 as starting point.
2) To avoid introducing new mechanism, proposed to take contents in OVERLOAD START/STOP currently defined in S1 as starting point
Proposal3: RAN3 to agree solutions on load management over F1 and X2 for NSA among the solutions on the table (including propsal1 and proposal2 in this contribution) in RAN3-AH-1807
Corresponding CR for F1 and X2 is available [5] and [6] is available respectively, which includes proposal 1and proposal 2. (Modification on ASN.1 is not created on these versions.)
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