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1 Introduction
The intention with the Work Item “Further MBMS Operations Support for E-UTRAN” [1] was to utilize current MDT functionality as much as possible. This was reflected in the RAN2 decisions where the MBSFN measurements have been defined as an extension to the logged measurement configuration. Also, the decisions in RAN4 should aim at maintaining the current principles and minimize the impact to the specifications.

Issues that require RAN4 discussions/decision about the MBSFN BLER measurements are at least following:

· Need and definition of the side information for the reported BLER result
· Quantization of the BLER results
· Measurement period vs. logging period

· Testing method

There have been proposals [4, 5] for the open points but decisions are still pending. In this contribution we elaborate the issues and proposed preferences for the way forward. The general issues with the MBSFN measurements have been discussed in [3].
2 Open issues with MBSFN BLER measurement
Side information for the BLER result
In [3] we concluded that a BLER result alone is not sufficient information due to characteristics of the MBSFN transmission. The accuracy and reliability of the BLER result can vary considerably which calls for additional information to be associated with the BLER result.
In [4] the proposal was to report the number of erroneously received transport blocks (TBs) with the number of received blocks during the measurement pediod. This approach would provide basically just “raw” data to the analysis and post-processing of the reported data on the network side. UE would not have to do any estimations or analysis about the BLER reliability but just provide the number of block with errors and total number of blocks.  The problem with this option is that the RAN1 defined BLER measurement should be changed and the subject would have to be re-opened in RAN1.

The other proposal [5] was to combine the BLER quantization with the information related to the measurement reliability; here range of the number of received samples. The benefit would be possible reduction of the reported information and the RAN1 measurement definition would not need to be modified. However, the drawback is the difficulty with the definition of the joint quantization/reliability information. There could be a risk that most of the cases only some (likely the most coarse) of the quantization/reliability categories are reported in typical MBSFN situations. Then also the accuracy of the reported information could degrade.
If we stick to the RAN1 measurement definition but try to avoid issues with the solution in [5], the BLER result could be associated with the number of recived blocks during the measurement period. This would limit the UE function just to BLER measurement and providing the information about the number of received samples for the BLER measurement.
Observation 1: BLER associated with the number of received blocks would leave the measurement definition unchanged and no reliability estimation would be needed at the UE.
Proposal 1: MBSFN BLER can use the RAN1 definition with each BLER result associated with the number of blocks received during the measurement period.
 Quantization of the BLER results
The mapping of the BLER result to different categories may basically be even or uneven – both have been proposed for the MBSFN BLER. Depending of the MBMS services, there could be a different max BLER that can be tolerated in order to maintain sufficient service quality. The target (max) BLER typically is on the lower range and therefore accuracy with the higher BLER values may not be that interesting. The reported MBSFN BLER results could be therefore mapped un-evenly providing finer granularity at the lower levels of BLER.
Observation 2: For the MBSFN data analysis and MBMS service quality verification, it could be beneficial to use finer granularity for BLER mapping on the lower error rates.
Proposal 2: In order to support MBMS service quality verification RAN4 is asked to consider mapping of the BLER results unevenly having finer granularity in the lower levels of BLER.
 Measurement period vs. logging interval

Logged measurement configuration for MBSFN measurement is using the signalling messages as the legacy MDT; same configuration message is used extended with the MBSFN related parameters. In order to minimize the modification it is better to leave the legacy configuration information un-changed. This applies also the the logging intervals. We do not see any need for changes just due to the MBSFN measurements. This is particularly true considering the preferred option for the BLER reporting and associated side information.
Proposal 3: It is proposed not to change/extend current logging period for the MBSFN BLER measurement.

In addition to the logging period, RAN4 should also clarify what is the measurement period that UE can use for the BLER measurement. Regarding the BLER accuracy, it would be good to utilize all the samples that are available during the logging period. However, if the UE is including “accurate” location information (normally got from the stand alone GNSS positionin, e.g. GPS) to the log entry, there is only a limited time when the location information is valid and relevant to the sampled measurement result. The validitiy time is dependent on the UE movement. In legacy MDT, the UE shall take care of that the associated location information is valid regarding the logged measurement result.
Now, if we allow longer measurement period for the sake of improved BLER accuracy, the location validity cannot be guaranteed. On the other hand, if the location validity is appreciated also with BLER measurement, the measurement period should be restricted to shorter durations than the location validity time. In the latter case the problem is, however, that there is no exact definition for the validity time as it has been left for the UE implementation. Figure 1 illustrates the situation where MBSFN reception happens independently from the logging periodicity and how the location validity is related to the logging time instant. With the Rel.10/11 MDT the latest available measurement results are logged once per logging period and the accurate location information is included if a location fix is available within the location validity time.
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Figure 1: Logging interval vs. location validity
The options how to address location validity:
· UE may use the whole logging duration (up to max 61s) for the BLER measurement but the resulted uncertaintly with the location information is accepted
· UE uses only the the measurement period of max location validity time (determined by the UE implementation); this would reduce the number of samples that can be used for the BLER measurements at least with the longest logging intervals

We would prefer to emphasize the BLER accuracy (max amount of samples) over the location accuracy due to the fact that there is always some uncertainty (inaccuracy) with the location information due to e.g. non-available GNSS (e.g. GPS) information, bad GNSS signal quality, terminal speed (location validity time), etc. In addition to the MBSFN measurement results the UE shall log also serving cell results as well as available neighbour cell results which may provide a coarse indication about the UE location for MDT data analysis.
Proposal 4: The measurement period for BLER measurements should maximize the BLER accuracy (utilizing all possible samples during the logging period) and allow some degradation for the reported location accuracy.
RAN2 should be informed about the decision if this is acceptable from the MDT point of view.
 Testing principle for the MSBF BLER measurement

The definition for the testing method can be left for RAN5 to decide. However, it looks feasible to use clean channel with injected errors to verify the MBSFN BLER reporting as there are no specific performance requirements that should be fulfilled. This is particularly the case if the RAN1 defined BLER associated with the number of received samples is decided as the way to report MBSFN BLER.
Proposal 5: The decision about testing of the MBSFN BLER measurement can be left for RAN5 to decide. Simple clean channel approach seems, however, feasible assuming that the reporting princples are agreed as proposed in this paper.

3 Conclusions 
In this paper we have discussed the open issues related to MBSFN BLER measurements. Based on the elaboration we had following observations and proposals:
Based on the analysis of MCCH and MTCH transmissions leading to observations above, we have following proposal:

Observation 1: BLER associated with the number of received blocks would leave the measurement definition unchanged and no reliability estimation would be needed at the UE.

Proposal 1: MBSFN BLER can use the RAN1 definition with each BLER result associated with the number of blocks received during the measurement period.

Observation 2: In order to support MBMS service quality verification RAN4 is asked to consider mapping of the BLER results unevenly having finer granularity in the lower levels of BLER..

Proposal 2: RAN4 is asked to elaborate more the mapping of BLER result and consider if quantization would be beneficial to be done unevenly having finer granularity in the lower levels of BLER.
Observation 3: It is proposed not to change/extend current logging period for the MBSFN BLER measurement.

Proposal 4: The measurement period for BLER measurements should maximize the BLER accuracy (utilizing all possible samples during the logging period) and allow some degradation for the reported location accuracy.
Proposal 5: The decision about testing of the MBSFN BLER measurement can be left for RAN5 to decide. Simple clean channel approach seems, however, feasible assuming that the reporting princples are agreed as proposed in this paper.
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