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1 Introduction

E-UTRAN Multicast Broadcast Multimedia Services (MBMS) uses Multicast-Broadcast Single Frequency Network (MBSFN) to transmit multicast or broadcast data, where a UE receives combined signals from multicell transmissions. 
For MBFSN service, there is no feedback from UE to the network on the reception quality of the combined MBSFN signals, which makes it difficult to know the quality of services MBMS being delivered. 

The WI “Further MBMS operations support for E-UTRAN” [1, 2] was created to address above issue, where MBSFN signal quality is collected and reported back to the network. In order to support the data collection, MBSFN RSRP and MBSFN RSRQ measurements are introduced [3]. The impact of the new measurements on RRM requirements were initially discussed in [4, 5]. In this paper, we further discuss MBFSN RSRP and RSRQ measurement requirements. 
2 MBSFN RSRP/RSRQ Measurement Requirements
2.1 MBSFN RSRP/RSRQ Measurement Period
For CRS RSRP/RSRQ, the measurement period is defined as fixed period of 200ms in TS 36.133. CRS is transmitted in each downlink subframe, and thus it is easier to define CRS RSRP/RSRQ performance requirements with a fixed measurement period. 

For MBSFN, however, the MBSFN RS are not sent in each downlink subframe, but only in MBSFN subframe. Both the MBSFN control channel repetition period and MBSFN traffic channel repetition period are configurable. The former is configurable as {32, 64, 128, and 256} radio frames, and the latter can be configured as {1, 2, 4, 8, 16, 32} radio frames. Because the longest repetition period for MBSFN traffic channel is 320ms, it may be desirable to set the MBSFN measurement period to be 320ms or n*320ms. 

For each MBSFN radio frame, the number of available MBSFN subframes can be configured from 1 to 6. Thus, another parameter that needs to be considered on the MBSFN RSRP/RSRQ measurement performance is the number of available MBSFN subframes in each repetition period of MBSFN radio frame. 
MBSFN RSs are specially designed to be spaced more closely in the frequency domain than for CRS. The motivation is to allow the UE get more reliable channel estimation without the need to measuring multiple subframes. Thus, MBSFN may need fewer number of subframes for reliable MBSFN RSRP/RSRQ measurements than CRS RSRP/RSRQ. 

Observation 1: In comparison with CRS, MBSFN has less availability of measurement subframes but denser distribution of RS REs. The measurement repetition period of 320ms may be used if two or more MBSFN subframes are available in the period. Otherwise, the measurement repetition period of 640ms may be defined.
2.2 MBSFN RSRP/RSRQ Measurement Reporting Delay

Since MBSFN RSRP/RSRQ measurements are not used for mobility control, there is no time urgency to report the measurements. General speaking, the UE should be able to report the MBSFN RSRP/RSRQ measurements in each measurement period. Thus, the measurement delay should not exceed the measurement period.

Observation 2: MBSFN RSRP/RSRQ measurement delay should not exceed the measurement period.
2.3 MBSFN RSRP/RSRQ Measurement Reporting Mapping
For MBSFN RSRP, it is expected the CRS RSRP report mapping can be used for MBSFN RSRP report mapping.
For MBSFN RSRP, however, CRS RSRP report mapping can not be directly used for MBSFN RSRQ report mapping. For example, the maximum CRS RSRP value is ½ (or -3dB). But, the maximum MBSFN RSRP value is only 1/6 (or -7.78dB). 
As mentioned in [4], for MBSFN RSRQ, non-linear  scale may be preferred to have smaller granularity on high signal strength area to provide more information to service providers, and larger granularity on weaker signal strength ranges where more detail information may not needed. 
Observation 3: MBSFN RSRP report mapping can be the same as CRS RSRP report mapping
Observation 4: MBSFN RSRQ report mapping will be difference from CRS RSRQ report mapping. The maximum MBSFN RSRQ value is only 1/6 (or -7.78dB). Also, non-linear scale may be preferred for MBSFN RSRQ report mapping.

3 Summary 

In this paper, we further discussed the RRM requirements for MBSFN RSRP and MBSFN RSRQ with following observations:
Observation 1: In comparison with CRS, MBSFN has less availability of measurement subframes but denser distribution of RS REs. The measurement repetition period of 320ms may be used if two or more MBSFN subframes are available in the period. Otherwise, the measurement repetition period of 640ms may be defined.

Observation 2: MBSFN RSRP/RSRQ measurement reporting delay should not exceed the measurement period.

Observation 3: MBSFN RSRP report mapping can be the same as CRS RSRP report mapping

Observation 4: MBSFN RSRQ report mapping will be difference from CRS RSRQ report mapping, since the maximum MBSFN RSRP value is only 1/6 (or -7.78dB). Also, non-linear scale may be preferred for MBSFN RSRQ report mapping.
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