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1. Introduction
The PRB usage for all traffic is transferred between two neighbor eNBs through Resource status report procedure for load balancing. And the way of calculating PRB usage is defined in 36.314. In this contribution, we make some analysis on whether load balancing mechanism could work well if PRB usage is calculated according to current specification. 
2. Discussion
The definition of PRB usage in 36.314 is as follows:

4.1.1.1

	Definition
	Total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

-
DL

-
UL

Detailed Definitions: 
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 , where explanations can be found in the table 4.1.1.1-1 below.




Table 4.1.1.1-1
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	Total PRB usage. Percentage of PRBs used, averaged during time period 
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. Value range: 0-100%
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	A count of full physical resource blocks.

For the DL, all PRBs used for transmission shall be included.

For the UL, all PRBs allocated for transmission shall be included.
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	Total number of PRBs available during time period 
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For an eNB serving one or more RNs, all PRBs regardless of RN subframe configurations shall be counted.

(NOTE)
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	The time period during which the measurement is performed.


NOTE: 
It is up to the eNB implementation how to calculate P(T) with respect to PRBs that may be considered not available, e.g. MBSFN subframes and subframes subject to restrictions due to TDM ICIC. 

From the note, it could be seen that different eNBs may calculate the P(T) differently,i.e.MBSFN subframes and ABS subframes may be counted in some eNBs while they are not counted in other eNBs. Figure-1 depicts the load status in three neighbor cells cell A,cell B and cell C.
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                                           Figure 1  Load status of three neighbor cells

Cell A is in heavy load and it needs to offload some UEs to its neighbor cells. So, cell A initiates RESOURCE STATUS REQUEST procedure to cell B and cell C separately to request the resource status of the two neighbour cells. The PRB usage of cell B and cell C is calculated in different way as follows:
	
	How to calculate P(t)
	The result of PRB usage

	Cell B
	MBSFN subframes and subframes subject to 
restrictions due to TDM ICIC are included when calculating P(t)

	40%

	Cell C
	MBSFN subframes and subframes subject to 
restrictions due to TDM ICIC are excluded when calculating P(t)

	40%


It could be seen that even the load status of cell B and cell C is different, the calculated PRB usage of the two cells is the same i.e.40% which means the load is light. So cell A may offload UEs to cell B and cell C evenly. However, cell B is already in heavy load and it is not proper to handover more UEs to cell B and the handover may be rejected by cell B or cell B becomes overload. Obviously,it is not reliable to make MLB decision based on PRB usage in this scenario.
3. Proposal
From the analysis in section 2,it could be seen that if two neighbor cells calculate PRB usage differently, it is not reliable to make MLB decision based on PRB usage. To make the MLB decision more exact, it is better to use the same way to calculate PRB usage. So we have the following proposal:
Proposal: It is proposed for RAN3 to discuss whether neighbor eNBs should calculate PRB usage in the same way. And if the conclusion is yes, a LS should be sent to RAN2.
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