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1
Introduction

The initial eMTC MPDCCH demodulation requirements for enhanced coverage were approved at RAN plenary at RAN#72 in Busan and are now in TS 36.101 [1].  There were also CRs agreed at RAN4#80 on the MPDCCH demodulation requirements for CE Mode A and CE Mode B [2], [3].  In addition there were also further agreements on the way forward for the UE demodulation requirements at RAN4#79 and RAN4#80 [4], [5].
There were some further changes to the MPDCCH evaluation assumptions agreed in the way forward document R4-167155 as follows [5]:
MPDCCH Precoding weight update granularity assumption

· Specify the cell specific parameter (Frequency hopping interval) in the MPDCCH demodulation requirement parameters regardless of the frequency hopping enable to provide UE assumption on precoding granularity. (TS36.211).
· Precoder update granularity of the actual transmission should be matched with the frequency hopping interval
· Set [4]ms for frequency hopping interval for MPDCCH CE Mode A
MPDCCH demodulation requirements

· PDSCH transmission modes used for MPDCCH test
· CE Mode A:
· TM2 for CE Mode A: 29bits for FDD, 32bits for TDD
· TM2 for CE Mode B: 18bits for FDD/TDD
At the last meeting (RAN4#80) there were some alignment results presented by various companies for the CE Mode A MPDCCH which used AWGN with repetitions of {1, 8, 16}.  Since Virtuosys did not submit any results at RAN4#80 we have included these results in an Appendix.  Note that certain of the evaluation assumptions differed at the previous meeting and the results presented in the Appendix comply with the assumptions that were operating at the time of the RAN4#80 meeting.  However, the results in the main body of this document are in accordance with the latest assumptions [2], [3], [5].
2
Simulation results
The MPDCCH ideal simulation results for CE Mode A are shown in Figure 1. 
To make some of the evaluation assumptions explicit, we have assumed that:

· There is no cross-subframe channel estimation

· The frequency offset is 50Hz
· Channel is EPA5

· Precoding updates are as specified in section 1, i.e. 4ms [5].


Figure 1 - MPDCCH performance for CE Mode A, repetition rate R [image: image2.png]
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  {1, 2, 4, 8, 16, 32}
The Pm-dsg metrics at the 1% test point for each of the repetition cases R [image: image5.png]


 {1, 2, 4, 8, 16, 32} are shown in Table 1.

Table 1 – Pm-dsg metric at 1% test point, CE Mode A, EPA5
	Scenario
	Description
	Metric
	Test point
	SNR

	MPDCCH
	MPDCCH CE Mode A, Repetition=1
	Pm-dsg
	1%
	2.7

	MPDCCH
	MPDCCH CE Mode A, Repetition=2
	Pm-dsg
	1%
	0.5

	MPDCCH
	MPDCCH CE Mode A, Repetition=4
	Pm-dsg
	1%
	-1.5

	MPDCCH
	MPDCCH CE Mode A, Repetition=8
	Pm-dsg
	1%
	-3.8

	MPDCCH
	MPDCCH CE Mode A, Repetition=16
	Pm-dsg
	1%
	-5.9

	MPDCCH
	MPDCCH CE Mode A, Repetition=32
	Pm-dsg
	1%
	-7.8


3
Conclusion 
In this contribution we have provided simulation results for MPDCCH at various repetitions in accordance with the agreed evaluation assumptions.  We also summarise the Pm-dsg metric at the 1% misdetection test point for the repetition cases in Table 1.
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5
Appendix - Simulation results for MPDCCH in AWGN
In this Appendix the MPDCCH alignment results are presented in Figure 2.  These use the RAN#80 evaluation assumptions and are provided in order to give a comparison with other results at RAN#80.  The Pm-dsg metrics are shown in Table 2.
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Figure 2 – MPDCCH performance for CE Mode A, {1, 8, 16} Repetitions, AWGN
Table 2 – Summary of MPDCCH performance for CE Mode A, AWGN

	Scenario
	Description
	Metric
	Test
point
	Virtuosys

	MPDCCH
	MPDCCH CE Mode A Repetition=1 AWGN
	Pm-dsg
	1%
	-4.4

	FDD
	MPDCCH CE Mode A Repetition=8 AWGN
	Pm-dsg
	1%
	-11.6

	 
	MPDCCH CE Mode A Repetition=16 AWGN
	Pm-dsg
	1%
	-13.6



