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1 Introduction

RRM performance requirements for supporting the WI “Further MBMS operations support for E-UTRAN” [1, 2] were discussed in previous meetings (e.g., [3-6]).without conclusion. A WF was agreed in last meeting for the investigation of the MBFSN RSRP and RSRQ measurement requirements. In this paper, we further discuss MBFSN RSRP and RSRQ measurement reporting requirements. 
2 MBSFN RSRP/RSRQ Measurement Requirements
As agreed in the WF, MBFSN measuremensts are performed only when PMCH is received and the requirements are specified for any carrier where PMCH is received with the same requirements applicable to all MBFSN carriers and irrespective of UE state (RRC_IDLE and RRC_CONNECTED ) or DRX cycle. The remaining issues include: 
· MBSFN RSRP/RSRQ Measurement period 

· MBSFN RSRP report mapping 

· MBSFN RSRQ report mapping
· the accuracy requirements and the number of MBSFN subframes for defining the accuracy requirements
2.1 MBSFN RSRP/RSRQ Measurement Period
As discussed in [6], the function of the MBSFN RSRP/RSRQ is not used for mobility control, but for the feedback of the MBSFN quality of a particular service area.  Also, the MBSFN RS are not sent in each downlink subframe, but only in configured MBSFN subframe. Thus, the measurement period of MBSFN RSRP/RSRQ can be longer CRS RSRP/RSRQ measurement period.  

In RAN2#85bis, it was decided that immediate MDT for MBSFN is not supported in Rel-12. Thus, it may not critical for the UE to use a little longer measurement period.  As discussed previously, the MBSFN traffic channel repetition period can be configured as {1, 2, 4, 8, 16, 32} radio frames, and for each MBSFN radio frame, the number of available MBSFN subframes can be configured from 1 to 6. The total number of available MBSFN subframes for each 320ms can vary from 1 to 6*32. 
In RAN4#70bis, there was a suggestion of minimum available MBSFN subframes for defining MBSFN RSRP/RSRQ accuracy is 5. It was also argued that it might not be reliable to report RSRP/RSRQ reliably with fewer than 5 measurement samples. One option to handle these issues is to define a minimum measurement period of 640ms for the scenarios where 5 or more samples are available in the period, while allow loner measurement period for other scenarios where the configuration of MBSFN traffic channel repetition period cannot provide enough MBSFN subframes during the minimum measurement period. 
Proposal 1: If there are 5 or more available MBSFN subframes with 640ms period, then MBSFN RSRP/RSRQ measurement period is defined as 640ms. Otherwise, the measurement period equals to the duration of minimum of MBSFN traffic channel repetition period, within which the number of available MBSFN subframes is 5 or more. 

The advantage of the definition to avoid the scenario that there is not enough available MBSFN subframes in a measurement period for providing reliable MBFSN RSRP/RSRQ measurements.

2.2 MBSFN RSRP Measurement Mapping

For MBSFN RSRP, we believe the CRS RSRP report mapping can be used for MBSFN RSRP report mapping.  

Proposal 2: CRS RSRP report mapping can be used for MBSFN RSRP report mapping
2.3 MBSFN RSRQ Measurement Mapping
In TS 36.133, the reporting range of CRS RSRQ is defined in table 9.1.7-1 from -19.5 dB to -3 with 0.5 dB resolution. 
Because of the distribution difference of the MBSFN RS and the CRS, RQ, the measurement range of the MBSFN RS is not longer the same as CRS RSRQ. For example, the maximum CRS RSRQ value is ½ (or -3dB), but, the maximum MBSFN RSRQ value is only 1/6 (or -7.78dB). 
In addition, it was discussed recently that the CRS RSRQ range would need to be extended further extended, because the UE would still able to keep connection open with RSRQ lower than -19.5. Our proposal is that the MBSFN RSRQ should at least to cover the same lowest range as the CRS RSRQ because the MBSFN data service should work under the same RF conditions as unicate data service.

Proposal 3: The upper limit of the MBSFN RSRQ report mapping should be set to -8.0dB because the maximum MBSFN RSRQ value is -7.78dB.The lower limit of the MBSFN RSRQ report mapping should be set to the same level as CRS RSRQ, i.e., to -34dB as recently proposed for CRS RSRQ range.
Table 1 Proposed MBSFN RSRQ measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ (  -34
	dB

	RSRQ_01
	-33.5 ( RSRQ < -34
	dB

	RSRQ_02
	-33.0 ( RSRQ < -33.5 
	dB


	…
	…
	…

	RSRQ_50
	-9 ( RSRQ < -8.5
	dB

	RSRQ_51
	-8.5 ( RSRQ < -8
	dB

	RSRQ_52
	-8 ( RSRQ
	dB


3 Summary 

In this paper, we further discussed the RRM requirements for MBSFN RSRP/RSRQ with following proposals:
1) If there are 5 or more available MBSFN subframes with 640ms period, then MBSFN RSRP/RSRQ measurement period is defined as 640ms. Otherwise, the measurement period equals to the duration of minimum of MBSFN traffic channel repetition period, within which the number of available MBSFN subframes is 5 or more. 

2) MBSFN RSRP report mapping is the same as CRS RSRP report mapping.
3) The upper limit of the MBSFN RSRQ report mapping should be set to -8.0dB and the lower limit of the MBSFN RSRQ report mapping should be set to the same level as CRS RSRQ, i.e., to -34dB as recently proposed for CRS RSRQ.
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