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1. Introduction
In RAN4 #72, there was further discussion regarding MBMS BLER metric and agreement in WF [1] was reached. 

· No need to enforce UE reported BLER reliability
· UE is responsible for BLER reporting accuracy  
· No need to enforce UE reported BLER reliability

· UE is responsible for BLER reporting accuracy  

· Options to define L1 BLER measurement period:
· Opt 1: L1 measurement period is equal to the configured logging interval. All samples during the logging interval are counted.
· Opt 2: L1 measurement period (N MBSFN subframes with MCH) is specified to ensure that at least [10] erroneous MCH transport blocks are received by the UE to obtain the MCH BLER measurement. 
· Companies are encouraged to indicate their views how L1 BLER measurement period should be specified. Decision should be made in RAN4#72bis meeting.
In this contribution, we provide our view on how to define L1 BLER measurement period for MBMS BLER measurement. 
2. Review of RAN2 decision
In this section, we will provide review of overall MBSFN MDT framework that was agreed in RAN2 #86 meeting. 

· Rel-12 MDT for MBSFN measurement is defined as extension of Rel-11 logged MDT. In logged MDT, UE is configured for measurement logging by RRC signaling message LoggedMeasurementConfiguration. LoggedMeasurementConfiguration for Rel-12 MBSFN MDT is extension of existing Rel-11 unicast MDT with addition of targetMBSFN-AreaList to inform UE of MBSFN area to perform MBSFN measurement. Also, UEInformationResponse message for MBSFN MDT reporting is extension of UEInformationResponse message for existing unicast MDT. For each logging interval, LogMeasInfo is generated that includes MeasResultMBSFN on top of existing unicast MDT measurement results. Overall framework of existing unicast MDT like trace function, relative time stamp, logging duration and interval and location reporting is reused without modification. 
· A new UE E-UTRA capability bit is defined for MBSFN MDT. If UE supports MBSFN MDT, it should also support Rel-11 MDT for unicast measurement. There can be only one MDT logging configuration in the UE. It is not possible to configure legacy logged MDT and MBSFN MDT simultaneously.
· Logging for MBSFN RSRP, RSRQ and BLER can be logged once per logging interval, which is same as legacy MDT. For legacy MDT, logging interval can be 1.28s, 2.56s, 5.12s, 10.24s, 20.48s, 30.72s and 61.44s. Note that there is no separate logging interval for RSRP/RSRQ and BLER and logging interval can be as small as 1.28s. 
· BLER is reported separately for MCCH MCH and MTCH-only MCH. For MCCH MCH, MCS is semi-statically configured by SIB13 and usually robust MCS is used for good signaling coverage. However, for MTCH-only MCH, MCS is dynamically configured by MCCH. There can be multiple PMCH with different MCS and BLER is supposed to be measured separately for each PMCH. Since MCCH repetition period can be 320ms, 640ms, 1280ms and 2560ms, UE can have less than 10 MCCH MCH depending on logging interval and MCCH repetition period configuration. 
Observation 1. Same logging interval is applied for MBMS RSRP/RSRQ measurement and BLER measurement and it could be as small 1.28 s. 

Observation 2. Number of available packets for BLER measurement can be very small depending on logging interval and MCH scheduling. 

3. L1 BLER measurement period
There are two alternative proposal for L1 BLER measurement period. Option 1 is to specify L1 BLER measurement period same as MDT logging interval. UE is required to measure BLER over given logging interval and report both BLER and number of received packets in every logging interval. Option 2 is to allow UE to extend L1 measurement period to ensure that at least [10] erroneous MCH transport blocks are received for BLER measurement. With option 2, BLER measurement period can change dynamically for each logging depending on link condition and MBMS scheduling. Also, BLER logging is not regularly taken in each MDT logging interval but irregularly whenever BLER measurement condition is met. We prefer option 1 due to following reasons.

· When L1 BLER measurement spans multiple MDT logging interval due to low BLER or sparse PMCH scheduling, time/location information tagged on each MDT logging gets lost. When BLER happens irregularly as shown in figure 1, option 1 can provide information regarding when and/or where high BLER is observed. However, in option 2, UE will report BLER averaged over multiple logging interval, which will prevent network from obtaining finer resolution information regarding BLER event. 
· With option 1, UE behaviour is simple and straightforward. However, with option 2, RAN4 needs to specify rules for UE behaviour such as
· how many erroneous packets should UE observe before logging BLER

· how many packets should UE receive before logging BLER when there is no erroneous packet

· what is the interaction between BLER measurement for multiple PMCHs
Specification of such UE behaviour will require more complicated UE implementation and introduction of more test cases in RAN 4.

· With option 1, network can collect raw MBMS BLER measurement from multiple UEs in the network at finer time/location resolution than option 2. Network can do better job of post processing BLER measurement data when raw data with finer resolution is available. 
Proposal 1. Specify L1 BLER measurement period same as MDT logging interval.
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Figure 1. Irregular MBMS BLER distribution 

4. BLER metric

For BLER metric, our proposal is same as what we already provided in [2]. 
Proposal 2. Define define BLER metric as {quantized BLER, number of received packets}. 

· For BLER quantization, use uniform quantization in log domain shown in table 2 with 5 bit encoding.
· For number of received packets, use floating point encoding with 8 bit mantissa and 3 bit exponent. Maximum number that can be represented with this number format is 255×128=32640.
· Total bits for BLER logging is 16 bits.
5. Conclusions

In this contribution, we provided discussion on remaining issues on MBMS BLER metric. Our observations and proposals are
Observation 1. Same logging interval is applied for MBMS RSRP/RSRQ measurement and BLER measurement and it could be as small 1.28 s. 

Observation 2. Number of available packets for BLER measurement can be very small depending on logging interval and MCH scheduling. 

Proposal 1. Specify L1 BLER measurement period same as MDT logging interval.

Proposal 2. Define define BLER metric as {quantized BLER, number of received packets}. 

· For BLER quantization, use uniform quantization in log domain shown in table 2 with 5 bit encoding.
· For number of received packets, use floating point encoding with 8 bit mantissa and 3 bit exponent. Maximum number that can be represented with this number format is 255×128=32640.
· Total bits for BLER logging is 16 bits.
We recommend taking our proposal into account in discussion for MBMS BLER measurement requirement.
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