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1. Introduction
In RAN4 #70, there was initial discussion on how to define performance requirement for MCH BLER measurement. In [1], we proposed BLER range, BLER quantization and potential test methodologies. In this contribution, further discussion is provided regarding MCH BLER measurement. 
2. BLER range and quantization
As elaborated in [1], we need to consider wide range of MCH BLER since (1) application layer is directly exposed to PMCH BLER due to lack of HARQ or ARQ and (2) different application has different BLER requirement. Thus, we propose to define BLER measurement in the range of 0.1~50% with quantization in the log domain. Table 1 is an example of PMCH BLER quantization table with 5 bit payload. 
Proposal 1. Consider BLER report in the range of 0.1~50% with log domain quantization. 

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 [1], we proposed two test methodologies, i.e., CINR sweep method and clean channel method, for MCH BLER measurement. Considering that the purpose of the test is not to verify UE demodulation performance but to verify UE BLER measurement behavior, we prefer clean channel method. CINR sweep method requires longer test time since it requires CINR sweep to find CINR to achieve certain BLER. Also, lack of statistical BLER variation in clean channel method will allow shoter measurement interval as elaborated in section 4. Also, there is no ambiguity in reference BLER in clean channel method since BLER is emulated by corrupted PMCH packet injected by TE. In CINR sweep method, BLER reference depends on UE reporting on number of correctly decoded packet over certain duration, which is virtually same as BLER. In strict sense, in CINR sweep method, we might end up with comparing different form of BLER reports from UE instead of comparing UE BLER report with true BLER. 
Proposal 2. Consider using clean channel method for MCH BLER measurement test. 

4. Measurement configuration

In RAN2 #85, it was agreed to define logged MDT for MBMS measurement for UE in RRC_IDLE while leaving immediate MDT for UE in RRC_CONNECTED as FFS. Thus, we focus on our discussion on logged measurement configuration for MCH BLER measurement for UE in RRC_IDLE. 
According to [2], E-UTRAN initiates the logged measurement configuration procedure to UE in RRC_CONNECTED by sending the LoggedMeasurementConfiguration message, which includes LoggedMeasurementConfiguration-r10-IEs. When UE enters idle mode, it is required to log measurement once in loggingInterval-r10 over loggingDuration-r10. UE stores the logging until logged measurement is retrieved by network via UEInformationRequest and UEInformationResponse procedure when UE gets back to RRC_CONNECTED. Note that, for current MDT, measurement logging is defined for RSRP and RSRQ. Thus, it is expected that RAN2 will introduce new logged measurement configuration for MCH BLER measurement. 
LoggedMeasurementConfiguration-r10-IEs ::= SEQUENCE {




traceReference-r10



TraceReference-r10,


traceRecordingSessionRef-r10
OCTET STRING (SIZE (2)),


tce-Id-r10





OCTET STRING (SIZE (1)),


absoluteTimeInfo-r10


AbsoluteTimeInfo-r10,


areaConfiguration-r10


AreaConfiguration-r10

OPTIONAL,
-- Need OR


loggingDuration-r10



LoggingDuration-r10,


loggingInterval-r10



LoggingInterval-r10,


nonCriticalExtension


LoggedMeasurementConfiguration-v1080-IEs
OPTIONAL
-- Need OP

}

In order to configure MCH BLER measurement, we need to determine logging interval and logging duration. Logging interval determines how many PMCH packets UE can receiver for one BLER measurement and thus will directly depend on target BLER and BLER measurement quality. Table 2 shows number of PMCH packets available for different logging interval. For MBSFN configuration, we considered 6 and 1 MBSFN SFs / radio frame. 
Table 2. Number of PMCH packets per logging interval

	Logging interval (ms)
	 6 MBSFN SFs / radio frame
	 1 MBSFN SFs / radio frame

	1280
	768
	128

	2560
	1536
	256

	5120
	3072
	512

	10240
	6144
	1024

	20480
	12288
	2048

	30720
	18432
	3072

	61440
	36864
	6144


When BLER measurement is based on statistical packet error due to demodulation failure, we need to observe sufficient number of packet errors for BLER to converge to true BLER. Level of convergence is usually proportional to number of observed errors. For example, if we want to measure 1% BLER and observe at least 100 packet errors, we need to configure reporting interval such that UE receives more than 10,000 PMCH packets. With 6 MBSFN SFs / radio frame, reporting interval should be larger than 20480 ms. If we configure only 1 MBSFN SFs / radio frame, we cannot have enough observation even with reporting interval of 61440 ms.  

Proposal 3. For PMCH BLER measurement, reporting interval for logged measurement should be increased beyond 61440 ms to allow reliable BLER measurement with low BLER target. 

One caveat related to long reporting interval for MCH BLER measurement is that location information associated with MDT report could become more and more irrelevant for mobility user. For example, when reporting interval is 61440 ms, it’s highly likely that the UE moved to different location over one measurement cycle. Location information would be useful only when MCH BLER measurement was made by stationary UE. We also might have to consider configuring different reporting interval for RSRP/RSRQ measurement and MCH BLER measurement. 
In clean channel method, BLER is emulated by TE by injecting corrupted PMCH packet at the transmitter side. There will be no statistical variation in observed BLER and thus we can define test with shorter reporting interval. For example, we can achieve good BLER measurement quality even with 10 packet errors observed over reporting interval. For 1% BLER, observation of 1,000 PMCH packets would be enough to unambiguously test UE’s BLER measurement capability. With 6 MBSFN SFs / radio frame, reporting interval of 2560 ms would be enough while reporting interval of 10240 ms is required if we configure only 1 MBSFN SFs / radio frame. 

Proposal 4. In clean channel method, configure reporting interval that is much shorter than that required for BLER measurement in real network. 

To verify that UE BLER measurement is consistent over time and over BLER variation, it would be desirable to define test over multiple reporting interval. This can be achieved by configuring reporting duration to include multiple reporting intervals. Emulated BLER will be kept constant over pre-defined number of reporting intervals and then switched to different BLER. We can define target BLER set with finite elements and specify a rule on how target BLER is changed during test. 
Proposal 5. Define set of target BLERs and change target BLER during test. 
5. Conclusions

In this contribution, we provided further discussion regarding MBMS BLER measurement and reporting. We proposed following based on our analyses. 
Proposal 1. Consider BLER report in the range of 0.1~50% with log domain quantization. 

Proposal 2. Consider using clean channel method for MCH BLER measurement test. 

Proposal 3. For PMCH BLER measurement, reporting interval for logged measurement should be increased beyond current maximum value to allow reliable BLER measurement with low BLER target. 

Proposal 4. In clean channel method, configure reporting interval that is much shorter than that required for BLER measurement in real network. 

Proposal 5. Define set of target BLERs and change target BLER during test. 

We recommend taking our proposals into account in discussion for MBMS BLER measurement requirement.
References

[1] R4-140139, “MBMS BLER measurement ”, Qualcomm, TSG-RAN4 #70, Feb, 2014
[2] TS 36.133
8
3

