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1. Introduction
In RAN1 #75, CR in [1] was agreed to introduce new measurement for MBSFN RSRP, MBSFN RSRQ and MCH BLER. MCH BLER was defined in 36.214 as below. 

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.

Note that MCH BLER measurement is applicable to UE in both idle and connected mode and the measurement is made only in subframes and on carriers where the UE is decoding PMCH. 

Also, RAN1 sent out LS in [2] and asked RAN4 to define the appropriate range, quantization and measurement period. In this contribution, we discuss how performance requirements for MCH BLER measurement can be defined in RAN4 specification. 
2. BLER range and quantization
In section 10 of 36.301, MBMS demodulation test is defined to verify PMCH demodulation performance. Figure 1 shows PMCH BLER performance for 10MHz system bandwidth. We can see that PMCH BLER shows almost constant slope in the log domain and decreases monotonically with increasing CINR. Considering that MCH BLER measurement can be used as a link adaptation input in the network, BLER quantization in the log domain looks reasonable. 
Proposal 1. Consider BLER quantization in the log domain. 

One difference between PMCH relative to PDSCH is absence of HARQ and RLC ARQ retransmission. For PDSCH, HARQ or ARQ retransmission can effectively eliminates BLER and thus error free packets can be delivered to application layer. However, for multicast transmission, retransmission can not be used. Thus, application layer is directly exposed to BLER in physical layer. For real time application like audio or video streaming, application layer will require very low BLER such as 0.1% to maintain good streaming quality. However, for non-real time service such as multicast file delivery, application layer might have forward error correction (FEC) capability and thus allow higher BLER. In order to meet widely varying BLER requirements of different MBMS applications, we propose to consider BLER in the range of 0.1~50%. Table 1 lists one example of BLER quantization using 5 bit information. Note that uniform BLER quantization is made in log domain. 
Proposal 2. Consider BLER report in the range of 0.1~50%. 
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Figure 1. PMCH BLER performance

Table 1. PMCH BLER quantization

	Level
	BLER (%)
	log (BLER)

	0
	>=50.0
	-0.301

	1
	>=40.645
	-0.391

	2
	>=33.040
	-0.481

	3
	>=26.858
	-0.571

	4
	>=21.833
	-0.661

	5
	>=17.748
	-0.751

	6
	>=14.427
	-0.841

	7
	>=11.728
	-0.931

	8
	>=9.533
	-1.021

	9
	>=7.750
	-1.111

	10
	>=6.300
	-1.201

	11
	>=5.121
	-1.291

	12
	>=4.163
	-1.381

	13
	>=3.384
	-1.471

	14
	>=2.751
	-1.561

	15
	>=2.236
	-1.651

	16
	>=1.818
	-1.740

	17
	>=1.478
	-1.830

	18
	>=1.201
	-1.920

	19
	>=0.976
	-2.010

	20
	>=0.794
	-2.100

	21
	>=0.645
	-2.190

	22
	>=0.524
	-2.280

	23
	>=0.426
	-2.370

	24
	>=0.347
	-2.460

	25
	>=0.282
	-2.550

	26
	>=0.229
	-2.640

	27
	>=0.186
	-2.730

	28
	>=0.151
	-2.820

	29
	>=0.123
	-2.910

	30
	>=0.1
	-3.000

	31
	<0.1
	


3. Test methodology
In order to verify that UE measures BLER according to measurement configuration and meets measurement accuracy requirement, we need to consider following. 

· UE is observing MCH BLER around target value. Target BLER should cover at least low BLER below 1% and high BLER above 10%. 
· TE should know true BLER to be compared against reported BLER. 
We can consider two test methodologies for MCH BLER measurement. 
3.1. CINR sweep method
 In CINR sweep method, BLER in UE’s PMCH demodulation is controlled by CINR. TE sweeps PMCH CINR observed by UE to achieve varying BLER in UE. TE determines true BLER in UE by collecting number of MBMS packets received by UE in “UE test loop mode C”. 
3.1.1. UE test loop mode C procedure
RAN5 defined “UE test loop mode C” in [3] to allow TE to collect number of received MBMS packets by UE in test mode. When “UE test loop mode C” is configured, UE initialize MBMS_PACKET_COUNTER to zero and increment it whenever PMCH packet is received. TE can ask UE to provide MBMS_PACKET_COUNTER by sending “UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST” message. UE will report current value of MBMS_PACKET_COUNTER via “UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE” message. TE can calculate PMCH BLER by comparing number of transmitted MBMS packets during the procedure and reported MBMS_PACKET COUNTER. PMCH BLER calculated by TE can be used as reference BLER and be compared against BLER reported by UE to determine if UE is meeting BLER measurement requirement. 
3.1.2. CINR sweep
In CINR sweep method, CINR sweep range and step should be determined to guarantee that both low BLER and high BLER are tested for all UEs. CINR sweep point can be determined based on PMCH BLER curve alignment. 
3.2. Clean channel method

In clean channel method, PMCH is transmitted to UE in good channel condition in which UE can always decode PMCH without error. TE achieves target BLER by artificially injecting corrupted packets. Since TE knows true BLER based on injected error packet, it can compare it with BLER reported by UE. 
Proposal 3. Consider either CINR sweep method or clean channel method as test methodology for PMCH BLER test. 

4. Conclusions

In this contribution, we provided initial discussion regarding MBMS BLER measurement and reporting. We proposed following based on our analyses. 
Proposal 1. Consider BLER quantization in the log domain. 

Proposal 2. Consider BLER report in the range of 0.1~50%. 

Proposal 3. Consider either CINR sweep method or clean channel method as test methodology for PMCH BLER test. 
We recommend taking our proposals into account in discussion for MBMS BLER measurement requirement.
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