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1. Introduction
A new work item [1], on further MBMS operations support for E-UTRAN, has been agreed. The objectives of this newly agreed WI are listed below:

· Introduce collection of MBSFN UE Measurements with UE geographical location, with the purpose to support the following: 

· Verification of MBSFN actual signal reception

· Support planning and reconfiguration such as 

· MBSFN areas 

· MBMS operation parameters selections 

MBMS operation parameters selections specify MBSFN radio reception measurement(s) to be collected utilizing the 3GPP Minimization of Drive Test (MDT) functionality.
RAN1 agreed to introduce the measurements needed to support MBMB operation in [2] and an LS informing RAN4 about the changes was received in [3]. An overview of the work needed in RAN4 was presented in [4].
In this contribution, we discuss the requirements for MBSFN RSRP and RSPQ.
2. Discussion
In [1] a new WI to define measurements for support of MBMS operations was agreed. Within this WI RAN1 defined the necessary measurements in [2]. Within these measurements there are MBSFN RSRP and MBSFN RSRQ. In this contribution we discuss how to define the RAN4 requirements for these 2 metrics.

The definitions for the MBSFN RSRP and RSRQ are included in the Annex for convenience. It can be seen that these resemble very close the CRS based RSRP/RSRQ, however, they are using the MBSFN RS instead of CRS. It should also be noted that the purpose of these measurements is to provide the network with some information to enhance the MBMS services instead of mobility/connection management as is the case for unicast RSRP/RSRQ. This aspect should be taken into account when discussing and defining the requirements.

The requirements that should be defined in 36.133 for MBSFN RSRP and RSRQ are listed below:

· Measurement period – to be introduced in Chapter 8 of 36.133
· Measurement accuracy – to be introduced in Chapter 9 of 36.133

· Measurement report mapping – to be introduced in Chapter 9 of 36.133

The above requirements are discussed separately in the following subsections. Based on the definitions, the UEs are required to perform measurements only when decoding PMCH. This aspect should be considered when defining the actual requirements.
2.1. Measurement Period for MBSFN RSRP/RSRQ
The measurement period for CRS based RSRP/RSRQ is 200ms. As MBSFN RSRP/RSRQ measurements are not used for mobility, the measurement period should be defined taking into account the tradeoffs between obtaining enough averaging of the fading channel and path loss changes that could affect the measurement accuracy. Furthermore, because the MBSFN subframes are scheduled by the network with a certain periodicity, the number of subframes available for measurements will be limited. Based on the RRC signaling used for scheduling MBMS services, the periodicity is a multiple of 32 frames [5]. 
Hence, our proposal is to consider 320ms or 640ms as baseline for the measurement period. The final number should be validated based through simulation and could also be configurable by the network. The simulation assumptions will be further discussed in Section 2.2.

Based on the RRC signaling, the longest periodicity of MBMS subframes is 320ms. In order to guarantee that there are  enough subframes for measurement averaging a measurement period longer than 640ms would be needed(e.g. 1.6s for 5 subframes),however, a very long measurement is not suitable because of path loss changes that impact the measurement accuracy. As such, we propose that the UE does not report any measurement unless a minimum number of subframes(e.g. 5) is received during the defined measurement period.

2.2. Measurement accuracy for MBSFN RSRP/RSRQ

For CRS based RSRP/RSRQ absolute and relative accuracy requirements are defined. For MBSFN RSRP/RSRQ only absolute measurements are of interest (there would be nothing else to compare to).
In terms of signal level, we propose to define the requirements above -6dB Es/Iot as for CRS based RSRP/RSRQ. Even though SINR levels are likely to be much higher for MBSFN transmissions, there could be some cases in which only one cell is using MBSFN transmissions. Even if the minimum requirements are defined for very low signal levels, the accuracy is expected to improve at higher SINR.
For the transmission BW, 6 RBs could be used as baseline. Since the UE is only required to perform measurements in the subframes it decodes PMCH transmissions, it will most likely use the entire channel BW for the measurements. Even if the minimum requirements are defined for the smallest channel BW, the measurement accuracy will be higher in wider channels.
In order to set the accuracy requirements a simulation campaign will be needed. The simulation assumptions are included in the Annex B.

2.3. Measurement report mapping for MBSFN RSRP/RSRQ

Given the resemblance to CRS based RSRP/RSRQ and the same signal range we propose to reuse the same report mapping as the ones used for CRS based RSRP/RSRQ.
3. Conclusion
In this paper we discuss how to define the requirements for MBSFN RSRP/RSRQ. We propose to consider two L1 measurement periods of 320ms and 640ms in order to decide on the appropriate number. In order to finalize the requirements a simulation campaign will be needed, the simulation assumptions are introduced in Annex B. 
In terms of measurement report mapping we propose to use the current CRS based RSRP/RSRQ mapping.
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Annex A
Newly Added Measurements for MBMS Support
3.1.1. 5.1.16
MBSFN Reference Signal Received Power (MBSFN RSRP)
	Definition
	MBSFN Reference signal received power (MBSFN RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry MBSFN reference signals within the considered measurement frequency bandwidth. 

For MBSFN RSRP determination the MBSFN reference signals R4 according TS 36.211 [3] shall be used. 

The reference point for the MBSFN RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding MBSFN RSRP of any of the individual diversity branches.

	Applicable for
	[RRC_IDLE intra-frequency,]

[RRC_IDLE inter-frequency,]

[RRC_CONNECTED intra-frequency,] 

[RRC_CONNECTED inter-frequency]


Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine MBSFN RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.

Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

Note 3: The measurement is made only in subframes and on carriers where the UE is decoding PMCH.
3.1.2. 5.1.17
MBSFN Reference Signal Received Quality (MBSFN RSRQ)
	Definition
	MBSFN Reference Signal Received Quality (RSRQ) is defined as the ratio N× MBSFN RSRP/(MBSFN carrier RSSI), where N is the number of RBs of the MBSFN carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks. 

MBSFN Carrier Received Signal Strength Indicator (MBSFN carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 4, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 

The reference point for the MBSFN RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding MBSFN RSRQ of any of the individual diversity branches.

	Applicable for
	[RRC_IDLE intra-frequency,]

[RRC_IDLE inter-frequency,]

[RRC_CONNECTED intra-frequency,] 

[RRC_CONNECTED inter-frequency]


Note 1: The measurement is made only in subframes and on carriers where the UE is decoding PMCH.
Annex B

Simulation assumptions for MBSFN RSRP/RSRQ measurement accuracy

Table B.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
	320,640 ms
	

	Measurement sampling rate
	-
	Implementation specific, number of subframes samples should be specified

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN, ETU30
	NOTE2 

	CP Length
	Extended
	

	MBSFN configuration
	1 subframe in 2 frames
	01000000000000000000 (1 is MBSFN subframe)

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

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	4
	

	Time offset between TDD cells 
	0 second
	

	Frequency band
	2.0 GHz
	

	Ês/Iot
	-6dB, -3dB
	

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


Results should show 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).
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