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1 Introduction
In the RAN1 meeting #75, the BLER measurement for MBMS operation was agreed [1, 2]. In the RAN4 meeting #70, the related issues were discussed, including how to define the appropriate range, quantization and measurement period [3, 4].
In this contribution, we would like to share our views on these issues.

2 RAN1 MCH BLER measurement
In RAN1 TS36.213, the new measurement of multicast channel block error rate will be specified for MBMS to introduce the scheme of the link level adaptation (MCS) for MBMS transmission in the long term. The following text is the definition of this new measurement defined and to be captured in TS36.214.
------------------------------------------- Text of 36.214 --------------------------------------------------

5.1.18
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.
------------------------------------------- Text of 36.214 --------------------------------------------------

3 Issues to be discussed in RAN4
In the LS from RAN1 to RAN4 [2], the actions for RAN4 were:
RAN1 respectfully 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.
Therefore RAN4 should define the follow details for the MCH BLER measurement:
· Appropriate range of reported MCH BLER;
· Quantization for reported MCH BLER;

· Measurement period for MCH BLER measurement.
In [3] it was proposed to consider BLER report in the range of 0.1~50%, BLER quantization in the log domain using 5 bit information. And two methods to verify the BLER measurement accuracy were provided.
4 Discussion
4.1 BLER range and quantization
The differences of MBMS transmission from the LTE normal PDSCH transmission are that there are no HARQ/ARQ and no re-transmission. So the error rate on the PDSCH will determine directly the quality of MBMS services.
As pointed out in [3] the services of MBMS are divided into two types:

· Real time services: the low error rate with fixed bit rate and low time delay tolerance;

· Non-real time services: the higher error rate is tolerable.

From the network point of view, one way to use the BLER for link level adaptation would be that after receiving the BLER the BS would translate the BLER to the effective SNR according to the known MCS and then re-select the proper MCS to meet the BLER requirement for real time services or maximize the spectrum efficiency for the non-real time services. The other way would be similar to OLLA algorithm, where the effective SNR will be calculated according to the reported BLER-s according to some averaging rule within a certain window. And the relation between BLER and effective SNR may be decided by the BLER curve of Turbo-decoder under AWGN.
In that way, maybe we do not need very fine quantization because the curve of Turbo decoder under AWGN would be very steep, namely the SNR range covered by one curve corresponding to a certain MCS would be quite small.
One design would be to find out a SNR range and then decide the corresponding reported BLER range. For LTE Rel-11, 29 MCS-es are defined with evenly spacing according to the spectrum efficiency. If the BLER curves for all the MCS-es were plotted, the inter-distance in SNR between the adjacent would be around 1 dB. And then we can decide the reported BLER range corresponding to the SNR inter-distance according to the Turbo-decoding curves.
In our opinion, the BLER quantization in the log domain would be reasonable. But the reported BLER range should be selected according to the relation between BLER and SNR in the Turbo-decoding curve under AWGN channel. As a result, maybe a larger BLER reporting range and coarser quantization with uneven step (coarser for large BLER and finer for small BLER value) would be appropriate.

· Observation 1: from the network MCS adjustment point of view, a larger BLER reporting range and coarser quantization with uneven step (coarser for large BLER and finer for small BLER value) would be appropriate.
· Observation 2: When designing the reported BLER range and quantization, the relation between SNR and BLER in the Turbo-decoding curves could be utilized.
4.2 Measurement period
On one hand, the long measurement period is beneficial to improve the accuracy. On the other hand, the quick and timely link adaptation would help improving the spectrum efficiency. And for the slow fading channel UE needs more time to provide the reliable measurement while for the fast fading channel UE could need less time. Besides, when BLER is higher the UE needs less time for measurement, while when BLER is lower the UE needs more time.
So we think that the measurement period should not be specified explicitly and should be left to UE implementation.
· Observation 3: it would be reasonable not to explicitly specify the measurement period for BLER measurement.
4.3 Test for MCH BLER measurement
We think that the measurement accuracy under both higher BLER and lower BLER scenarios should be verified, and both slow fading (long time needed) and fast fading scenarios should be considered.
· Observation 4: to have a sanity test, both higher BLER and lower BLER scenarios should be considered, and both slow fading and fast fading scenarios should be considered, when the tests are designed.

5 Conclusions

In this paper, the issues related to measurement of MCH BLER are discussed. We have the following observations:
· Observation 1: from the network MCS adjustment point of view, a larger BLER reporting range and coarser quantization with uneven step (coarser for large BLER and finer for small BLER value) would be appropriate.

· Observation 2: When designing the reported BLER range and quantization, the relation between SNR and BLER in the Turbo-decoding curves could be utilized.

· Observation 3: it would be reasonable not to explicitly specify the measurement period for BLER measurement.

· Observation 4: to have a sanity test, both higher BLER and lower BLER scenarios should be considered, and both slow fading and fast fading scenarios should be considered, when the tests are designed.

And the BLER quantization in the log domain would be reasonable.
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