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1 Introduction
In the last meeting, L2 measurements on MBSFN and ABS subframes was discussed and it was agreed that it is up to eNB implementation how to calculate the total number of available PRBs, i.e. whether it includes the PRBs in MBSFN subframes and subframes subject to restrictions due to TDM ICIC [1]. This contribution gives our further consideration on how to handle PRBs in MBSFN subframes when calculate the total PRB usage. 
2 Discussion
The measurement on total PRB usage is defined in TS 36.314 as below:
	4.1.1.1
Total PRB usage
Protocol Layer: MAC

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.
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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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The time period during which the measurement is performed.




In Rel-10, the MBSFN subframes can be used to transmit MBMS services and unicast transmission in TM9. According to the agreement achieved in last meeting, there are three possibilities to consider the PRBs in MBSFN subframes when calculate P(T) shown in Figure-1: 
· Option1:  P(T) does not includes any PRBs in MBSFN subframes;
· Option2: P(T) only includes the PRBs for unicast transmission, i.e. the PRBs for MBMS transmission is excluded;

· Option3: P(T) includes all PRBs in MBSFN subframes.
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Figure-1 Three options for P(T)
The measurement result is a percentage. Since the denominator P(T) calculation has more possibilities, if the numerator M1(T) is kept on fix calculation method as current spec description, the result would be various and unuseful in some possibilities. According to the current spec, M1(T) includes all PRBs used for transmission, which includes all kinds of transmission. Based on the current definition, if P(T) is calculated in option1 and option2, the result would be over 100%, and the measurement would be unuseful and illogical. Hence, for the diversity of P(T) calculation, it is necessary to clarify how to calculate M1(T). To get the logical result, the scope for denominator and numerator should be same.
Proposal 1: In Rel-10, eNB should calculate W1(T) in the same way as P(T) on whether to include the PRBs in MBSFN subframes or not.
According to proposal 1, there are three alternatives for M1(T) calculations as below:
· Alt1: With P(T) calculation option1, M1(T) does not includes MBSFN subframes;
· Alt2: With P(T) calculation option2, M1(T) only includes PRBs for unicast in MBSFN subframes;
· Alt3: With P(T) calculation option3, M1(T) includes all PRBs in MBSFN subframes.

A calculating example on the three alternatives is given as below with some analysis and comparison.
The basic assumption of MBSFN configuration is 4 subframes of a radio frame. In configured MBSFN subframes, 50% resources are used for MBMS transmission. Three load situations are illustrated in Figure-2: light load, medium load and heavy load.

[image: image9.emf]PRBs occupied by MBMS 

services 

PRBs for unicast 

transmission

PRBs not used

(1) light load (2) medium load

(3) heavy load

MBSFN Subframe MBSFN Subframe MBSFN Subframe


Figure-2 Examples for PRB Usage
In these examples, different results of total PRB usage with three alternatives are calculated and shown as the following table-1:
Table-1 Results of PRB Usage with three Alternatives
	
	Light load
	Medium load
	Heavy load

	Alt1:excluding MBSFN subframes
	17%
	67%
	100%

	Alt2: only including available PRBs for unicast
	12.5%
	50%
	87.5%

	Alt3: including all available PRBs
	30%
	60%
	90%


From the table-1, Alt1 is simpler but cannot reflect proper residual resources information of a cell. The result of Alt2 represents the unicast load situation in a cell. However the result of Alt3 represents the whole load situation in a cell. Both Alt2 and Alt3 can reflect the residual resources available for unicast and can be used for load balancing between cells and OAM performance observation. We think Alt1 should be excluded and Alt2/Alt3 is applicable. Hence, we propose:
Proposal 2: The resource occupied in MBSFN subframes should be included in M1(T) calculation; the occupied resource could be only for unicast or for unicast and MBMS.
3 Conclusion

According to the presentation in section 2, it is suggested:
Proposal 1: In Rel-10, eNB should calculate W1(T) in the same way as P(T) on whether to include the PRBs in MBSFN subframes or not.
Proposal 2: The resource occupied in MBSFN subframes should be included in M1(T) calculation; the occupied resource could be only for unicast or for unicast and MBMS.
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