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1	Introduction
In this document, we provide MPDCCH simulation results with discussion. Simulation assumption is provided in [1] and [2].
2	CE Mode A results with AWGN
[image: ]
 Figure above provides results with AWGN for 1 and 8 repetitions. As mentioned in [1], no cross-SF CE is assumed.
Observation 1: Unlike typical AWGN simulation result, the slope of BLER curve is not quite sharp. We think that this is mainly due to random precoding assumption.
3	CE Mode A results with EPA5
[image: ]
Figure above provides results with EPA5 for 8 and 16 repetitions. As mentioned in [1], no cross-SF CE is assumed.
Observation 2: 16 Repetitions look to be OK if target SNR=-4.5dB for CE mode A test
3	Discussion on test parameters
 In the current version of the agreed CR [2], parameters related to frequency hopping (Number of frequency hopping narrowbands, Frequency hopping offset, Frequency hopping interval) are missing as seen in Table 8.11.2.1-1 and 8.11.2.2-1 of [2].
 First of all, these parameters are cell-specific, so it is quite natural to expect them to be configured almost always regardless of UE-specific hopping enable/disable. In that sense, the current test configuration looks a little peculiar.   


 Furthermore, at least Frequency hopping interval which is  in [3] is necessary for UE-side precoding granularity assumption, and such an assumption can have considerable impact on RAN4 specification. In 6.8B.5 of [3], there is a statement of ‘The UE may assume the same precoding matrix being used for a PRB across a block of  consecutive subframes for MPDCCH,’ and this is the only statement in RAN1 spec regarding precoding granularity assumption of MPDCCH.



 If RAN4 decides to configure for MPDCCH tests, then the value of would need to be determined. According to our RAN1 understanding, diversity gain can be pursued by rotating precoding matrix within repetition while long cross-SF CE may not be feasible due to UE’s residual FO. Hence, would need to be carefully chosen instead of blindly picking the maximum possible value.

 Finally, it would also be desirable to match precoder update granularity of the actual transmission with UE’s assumption on granularity ().
Proposal 1: RAN4 configures cell-specific frequency hopping parameters for MPDCCH tests.

Proposal 2: Trade-off between diversity gain and CE gain needs to be considered when choosing the value of .

Proposal 3: Precoder update granularity of the actual transmission should be matched with .
5	Conclusion
In this contribution, we made the following observations.
Observation 1: Unlike typical AWGN simulation result, the slope of BLER curve is not quite sharp. We think that this is mainly due to random precoding assumption.
[bookmark: _GoBack]Observation 2: 16 Repetitions look to be OK if target SNR=-4.5dB for CE mode A test.
We provide the following proposals. 
Proposal 1: RAN4 configures cell-specific frequency hopping parameters for MPDCCH tests.

Proposal 2: Trade-off between diversity gain and CE gain needs to be considered when choosing the value of .

Proposal 3: Precoder update granularity of the actual transmission should be matched with .
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