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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 discussed in [4]. Simulation Assumptions for MBSFN RSRP and MBSFN RSRQ measurements were agreed in RAN4#70 [5].  In this paper, we present our initial simulation results according to the agreed simulation assumptions. 
2 Simulation Assumptions
The agreed simulation assumptions

Table 1: Simulation parameters for RSRP/RSRQ measurement

	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both MBSFN RSRP and RSSI measured over 6 RBs

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	320ms ,640 ms, 1.28 s, 2.56 s
	Other measurement periods may also be considered.

	Measurement sampling rate = (Number of Samples per Measurement Period)
	1
	For simplicity, MBSFN RSRP/RSRQ are estimated independently for each MBSFN subframe without averaging over multiple samples, e.g., one sample per measurement period.

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214 for non-MBSFN RSRP/RSRQ. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	

	Propagation conditions
	AWGN, MBSFN channel model with 5Hz Doppler spread, ETU30
	MBSFN channel model as defined in 36.101 Section B.2.6

	CP Length
	Extended
	

	MBSFN configuration
	radio frame allocation period: 2 radio frames

subframe allocation: ‘100000’
	oneFrame configuration every 20 ms, starting from SFN 0

	
	
	

	MBSFN subframe configuration
	2 unicast control symbols, PMCH scheduled over the entire bandwidth in MBSFN part of the subframe
	

	Carrier frequency
	2.0 GHz
	

	Carrier spacing
	15 kHz
	

	Ês/Iot
	-8dB, -6dB, -4dB, 0dB, 4dB
	

	NOTE 1: Companies are encouraged to provide the details of the measurement sampling rate for interpretation and comparison of the results.


3 Simulation Results
Results are shown as delta cdf of delta between measured MBSFN RSRP/RSRQ and ideal MBSFN RSRP/RSRQ. Ideal MBSFN RSRP/RSRQ is measured at the antenna connector without any noise in MBSFN Reference Symbol REs for MBSFN RSRP estimation. However, the any noise/interferences in non- MBSFN Reference REs are included in RSSI calculation for the ideal MBSFN RSRQ.
The simulation results on delta RSRP and delta RSRQ for different propagation conditions are given in the following sections. The delta RSRP and delta RSRQ are defined here in terms of estimated RSRP distribution compared with ideal RSRP.
3.1 MBSFN RSRP Results
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Figure 3.1-1 MBSFN Delta RSRP under AWGN channel
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Figure 3.1-2. MBSFN Delta RSRP under ETU30 channel
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Figure 3.1-3. MBSFN Delta RSRP under MBSFN channel model
3.2 MBSFN RSRQ Results
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Figure 3.2-1. MBSFN Delta RSRP under AWGN channel
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Figure 3.2-2. MBSFN Delta RSRQ under ETU30 channel
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Figure 3.2-3. MBSFN Delta RSRQ under MBSFN channel model

4 Summary 

In this paper, we presented the initial simulation results for MBSFN RSRP and MBSFN RSRQ. 
As discussed in [4], MBMS reference symbols REs are spaced more closely in the frequency domain than for CRS, and thus it is expected that the measurement accuracy for MBMSFN RSRP/RSRQ would be higher than the measurement accuracy for CRS RSRP under AWGN channel. As shown in Figure 3.1-1 and Figure 3.2-1, the measurement errors are less than 0.5dB (90%) under AWGN channel, which is much better than the current performance requirements defined for CRS RSRP/RSRQ.
Under ETU30 and MBSFN channel model, the MBMS RSRP/RSRQ measurement errors are about +/- 1.5dB (90%).
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