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1
Introduction
The load reporting function is described in TS 36.300 v. 9.1.0 §22.4.1.2, according to which "load information shall be provided in a procedure separated from existing active mode mobility procedures". In this paper we propose to use the RIM (RAN Information Management) exchange mecanism for cell load reporting. We also propose a stage 3 layout for cell load information. 
2
Cell load reporting on RIM protocol
In the 2G / 3G / LTE radio access network, cell load information will need to be transferred between all three radio access technologies. A "source adapts to target" approach creates a need to for each radio access type to support separate interfaces towards the two other technologies. This represents extra standardization and product development effort, and will not be a viable solution when further acess technologies will need to be considered.  

RIM protocol is already supported by E-UTRAN, UTRAN and GERAN. We propose to create a Load Reporting Application running on top of RIM (one instance of the application per node (eNB, RNC, BSS)): 
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Beyond the immediate savings linked to this choice, e.g. limited CN impact, the "source adapts to RIM" principle may also be useful for future radio access technologies. 

2.1 RIM level aspects

Routing of RIM messages is achieved by the RIM routing address as defined in TS 48.018 §8c.1.4.1. Currently all destination RATs are not supported by all source RATs, so we enclose CRs against TS 36.413 (UTRAN RIM Routing Address in S1AP) and TS 25.413 (E-UTRAN RIM Routing Address in RANAP).
RIM PDUs are: 

· RAN-INFORMATION-REQUEST (Single Report / Multiple Report / Stop)

· RAN-INFORMATION (Single Report / Initial Multiple Report / Multiple Report / Stop / End) 

· RAN-INFORMATION-ACK 
· RAN-INFORMATION-APPLICATION-ERROR

· RAN-INFORMATION-ERROR.
2.2 Application level aspects

The basic mecanism consists of the Load Reporting Application in Node1 initiating cell load information reporting from a peer Node2 using RAN-INFORMATION-REQUEST message. The information is returned in RAN-INFORMATION message.  If the application level in Node2 can't handle the request,  a RAN-INFORMATION-APPLICATION-ERROR message is returned to Node1. Load reporting is ended by Node1 sending a RAN-INFORMATION-REQUEST Stop message, or the Node2 sending a RAN-INFORMATION End message.
Proposal 1: Support of Single Report.

The RAN-INFORMATION-REQUEST application container contains a list of cell ids. Node2 fills in cell load information for the requested cells, and sends it back in the RAN-INFORMATION application container.
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It is proposed that the procedure is considered successful if cell load information can be provided for at least one of the requested cells. 
Proposal 2: Support of Multiple Report.

In this proposal Node2 will send back regular RAN-INFORMATION messages according to the periodicity parameter. In the first message (Initial Multiple Report), load information for all cells is reported. In subsequent messages (Multiple Report) cell load information is transmitted only satisfying the Reporting Condition Thresholds. 
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Cells that don’t match the reporting condition at the time of reporting need not be included in the report. If no cells match the reporting condition, the message is still sent without any cell load information. The rationale is to provide regular reports to Node1, while keeping the message size as low as possible.
We propose the following allowed values for the periodicity parameter:
	Periodicity [seconds]
	Allowed values: 5, 10, 15, 30, 60, 120 


We propose the following definition of the reporting condition thresholds:
	Reporting Condition DL Threshold 1
	Allowed values: 0..100

	Reporting Condition DL Threshold 2
	Allowed values: 0..100

	Reporting Condition UL Threshold 1
	Allowed values: 0..100

	Reporting Condition UL Threshold 2
	Allowed values: 0..100


A cell is considered to not satisfy the reporting condition at current time of reporting if 

· the conditions (DL Available Capacity > DL Threshold 1) and (UL Available Capacity > UL Threshold 1)   both were fulfilled last time the value was reported to the Node1, and this is still the case at current time of reporting

or

· the conditions (DL Available Capacity < DL Threshold 2) and (UL Available Capacity < UL Threshold 2) both were fulfilled last time the value was reported to the Node1, and this is still the case at current time of reporting

3
Stage 3 layout for cell load

We propose the following expanded stage 3 layout for inter-RAT cell load reporting, to be coded as TLVs in TS 48.018.
Proposal 3: Inter-RAT cell load definition

	TLV name
	Presence
	Range
	TLV type
	Semantics description

	Cell Measurement Result
	
	1 to maxCellinRIMreport
	
	

	> Cell ID
	M
	
	Inter-RAT Cell Identifier, cf. R3-09xx11 
	

	> Available Load Information
	M
	
	
	Information for DL and UL shall mandatorily be present.

	>> UL Cell Capacity Class Value
	M
	
	INTEGER (0..100)
	Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity. There should be linear relation between cell capacity and Cell Capacity Class Value.

	>> UL Available Capacity Value
	M
	
	INTEGER (0..100)
	Available capacity for load balancing as percentage of total cell capacity. 

	>> DL Cell Capacity Class Value
	M
	
	INTEGER (0..100)
	Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity. There should be linear relation between cell capacity and Cell Capacity Class Value.

	>> DL Available Capacity Value
	M
	
	INTEGER (0..100)
	Available capacity for load balancing as percentage of total cell capacity. 


	Range bound
	Explanation

	maxCellinRIMreport
	Maximum no. cells that can be reported in one RIM message. Value is 256 (FFS).


4
Conclusion
It is shown that the RIM protocol is a suitable solution for cell load information exchange. 
Proposal 1:

It is proposed to standardize the use of RIM protocol with Single Report for cell load information exchange.
Proposal 2:

It is proposed to standardize the use of RIM protocol with Multiple Report for cell load information exchange.
Proposal 2:

A stage 3 layout for cell load exchange is proposed.

We propose to send a LS to GERAN-2 concerning standardization aspects of the Load Reporting Application described above (draft in [1]). Draft CRs are provided in [2], [3] and [4].
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