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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, RAN1 introduced a new mechanism to support MBMS related measurements [3, 4]. 

For the measurement time and frequency: 

· The measurements are made only in subframes and on carriers where the UE is decoding PMCH

For the measurement definitions

· Adopt MBSFN RSRP per MBSFN area
· Adopt MBSFN RSRQ per MBSFN area

· MBSFN RSSI averaging is over only OFDM symbols carrying MBSFN RS

· Adopt an MCH BLER measurement per MCS per MBSFN area 

Note: RAN1 believes it is up to RAN2 to decide the applicability of the measurements to RRC_IDLE and RRC_CONNECTED.
The corresponding changes in TS36.214 are given in the endorsed CR R1-135918 [3]. An LS on further MBMS operations support for E-UTRAN was sent to inform RAN2 and RAN4 regarding the agreements [4]. The LS also “asks RAN4 to define the appropriate range, quantization and measurement period for the measurements and to take the above agreements into account in their future work on further MBMS operations support for E-UTRAN.”
In this paper, we discuss the MCH BLER performance requirements according to RAN1’s decision. 
2 Discussion
The purpose of collecting MBMS-specific physical layer measurements is to verify MBSFN actual signal reception, to define MCS configuration, and to support planning and reconfiguration of MBSFN areas.  In order to achieve the three main targets: a) identification of coverage holes, b) cell addition/removal of an MBSFN area, and c) identification of appropriate MCS level, RAN1 defined MBMS-specific RSRP, RSRQ, and MCH BLER measurements for MBMS system optimization.  To facilitate the discussion, the definitions for these new MBSFN MCH BLER measurements [3] are copied as follows.

2.1 Definition of MBSFN MCH BLER measurement
Multicast Channel Block Error Rate (MCH BLER)

	Definition
	Multicast channel block error rate (MCH BLER) estimation shall be based on evaluating the CRC of MCH transport blocks. The BLER shall be computed over the measurement period as the ratio between the number of received MCH transport blocks resulting in a CRC error and the total number of received MCH transport blocks of an MCH. The MCH BLER estimation shall only consider MCH transport blocks using the same MCS.

	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.

2.2 Discussion on the New MCH BLER measurements
MBSFN data transmission takes place via the multicast transport channel (MCH), which is mapped to the physical multicast channel (PMCH). The basic structure of the PMCH is very similar to the PDSCH with the following exceptions [4]:
· No transmit diversity scheme is specified.

· Layer mapping and precoding shall be done assuming a single antenna port and the transmission shall use antenna port 4.

· The PMCH can only be transmitted in the MBSFN region of an MBSFN subframe. 

· The PMCH shall use extended cyclic prefix. 

· The PMCH is not mapped to resource elements used for transmission of MBSFN reference signals.

The channel in MBSFN operation is in effect a composite channel from multiple cells. UE will perform a separate channel estimate for MBSFN reception from the unicast reception from a single cell. Therefore, CRS and MBSFN RSs will not in the same subframe. PMCH can only be transmitted in the MBSFN region of an MBSFN subframe. For FDD, subframes {0, 4, 5, 9} and for TDD, subframes {0, 1, 2, 5, 6} are reserved for unicast transmission. 
In a MBSFN subframe, PDCCH is used only for uplink resource grants but not downlink scheduling. PDCCH and PHICH cannot occupy more than two OFDM symbols. PMCH does not use HARQ, and always uses the first redundancy version. The control signalling symbols at the start of each MBSFN subframe may use extended CP or normal CP, which follows the CP used in non-MBSFN subframes. 
One of important purpose of the new MBMS measurements is to correlate the application errors of a MBMS service (after correction of residual errors through application layer forward error correction (FEC) to the errors caused by radio channel. This would facilitate the joint selection of application layer FEC rate and physical layer MCS, which is a complex problem that is not easily optimised unless both the error rates at MAC and application layer are available.    Therefore Multicast Channel Block Error Rate (MCH-BLER) was introduced.  

MCH-BLER is more useful than reporting MBMS supportable MCS or MBMS CQI, since the latter do not indicate the actual BLER and hence do not enable the residual application layer errors to be correlated with those in the radio layers, and therefore do not help in the joint code rate selection.  

Since each MBSFN area can support time multiplexing of multiple MCHs, where each MCH is associated with a MBMS application, the MCH-BLER measurements are reported separately for each MCH and per MCS.

In TS 36.101, MBMS performance requirements under fixed reference channel are defined [4]. The purpose of these requirements is to verify the UE’s MBMS demodulation performance. In these requirements, the target BLER is fixed to 1%. With the specified parameters, it is required that the average downlink SNR shall be below the specified value defined for the BLER = 1%, or equivalently, the BLER should be below 1% with the specified value SNR values.

For verifying the UE’s capability of reporting MCH-BLER correctly, there could be two options: 

1) Assume that if a UE passed the current MBMS demodulation performance requirements (defined with target BLER=1%), the UE would also be able to report BLER correctly under other situations where BLER could be much larger than 1%. If this assumption is accepted, RAN4 would only need to define the requirements  for reporting MCH-BLER, e.g., range, quantization and measurement period, without the need to define the requirements for the MCH-BLER reporting performance, e.g., the MCH-BLER reporting  performance under different channel conditions (BLER larger than 1%);
2) Add an additional MBMS performance requirement to verify the UE’s capability in reporting BLER correctly under other channel conditions when BLER could be much larger than 1%. Since the main purpose for introducing MCH-BLER measurements is to make the UE to report the BLER under poor MBMS reception environment, thus, it may be important for the UE to be able to report the MCH-BLER measurements correctly under poor RF conditions. Thus, it is worthy to have a carefully evaluation on whether to add a new performance requirement for checking whether the UE is able to reporting BLER correctly under poor channel conditions.
Observation: Current MBMS demodulation performance requirements are defined with target BLER=1%. For MCH-BLER reporting, the MCH BLER will be much larger than 1%. Passing MBMS demodulation performance requirements may not necessarily means the capability to report MCH BLER correctly with other MCH BLER percentages. MCH-BLER reporting performance requirements may need to be introduced to verify UE’s capability in reporting MCH BLER correctly different various channel conditions.
3 Summary
In this paper, we discuss the requirements for MCH BLER reporting. Current MBMS demodulation performance requirements are defined with target BLER=1%. For MCH-BLER reporting, the MCH BLER will be much larger than 1%. Passing MBMS demodulation performance requirements may not necessarily means the capability to report MCH BLER correctly with other MCH BLER percentages.
Proposal 1: MCH-BLER reporting performance requirements may need to be introduced to verify UE’s capability in reporting MCH BLER correctly under different channel conditions.
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