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1. Introduction
In this contribution we provide simulation results for MPDCCH in CE mode A and B. Based on the simulation results we propose to change some of the test parameters for TDD, like repetition number, in order to reduce the testing time.
2. Simulation results
In RAN4 80bis some of the parameters of the MPDCCH test case were clarified through CR R4-168683 [1]. The agreed parameters for FDD and TDD are given in Table 1 and 2.

Table 1: Test Parameters for MPDCCH in FDD
	Parameter
	Unit
	CE Mode A
	CE Mode B

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1
	1

	
	ms
	[4](Note 2)
	[16] (Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	4
	2+4

	Transmission type
	
	Distributed
	Localized

	Frequency hopping
	
	Disabled
	Enabled

	Number of frequency hopping narrowbands
	
	N/A
	4

	Frequency hopping offset 
	
	N/A
	[1]

	Frequency hopping inverval
	ms
	[4]
	16

	MPDCCH start subframe (mpdcch-startSF-UESS)
	
	[1]
	[1]

	Maximum number of repetitions
	
	[32]
	64

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	[7]

	PDSCH TM
	
	TM2
	TM2

	Reference channel for PDSCH transmission
	
	R.81 FDD
	R.81 FDD

	DCI Format
	
	6-1A
	6-1B

	Note1:
For each test, DC subcarrier puncturing shall be considered.
Note2:
Same precoding matrix is used for a PRB across subframes during the frequency hopping interval


Table 2: Test Parameters for MPDCCH in TDD
	Parameter
	Unit
	CE Mode A
	CE Mode B

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	Downlink power allocation
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N

at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1
	1

	
	ms
	[5] (Note 2)
	[20] (Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	4
	2+4

	Transmission type
	
	Distributed
	Localized

	Frequency hopping
	
	Disabled
	Enabled

	Number of frequency hopping narrowbands
	
	N/A
	4

	Frequency hopping offset 
	
	N/A
	[1]

	Frequency hopping inverval
	ms
	[5]
	[20]

	MPDCCH start subframe (mpdcch-startSF-UESS)
	
	[1]
	[1]

	Maximum number of repetitions
	
	[32]
	64

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	[7]

	PDSCH TM
	
	TM2
	TM2

	Reference channel for PDSCH transmission
	
	R.81 TDD
	R.81 TDD

	DCI Format
	
	6-1A
	6-1B

	TDD UL/DL Configuration
	
	0
	0

	TDD Special Subframe
	
	1
	1

	Note 1:
For each test, DC subcarrier puncturing shall be considered.
Note 2:
Same precoding matrix is used for a PRB across subframes where MPDCCH is repeated.


2.1. CE Mode A

In CE mode A, the agreed propagation channel is EPA5 low and aggregation level is 16. Note that for TDD, the ULDL configuration 0 and SSF configuration is 1. According to 36.211, MPDCCH is not supported in special subframes in SSF config 1 for the Normal CP scenario. For simulation purposes, we have assumed that the MPDCCH not scheduled in special subframe is postponed and not dropped. 

In Figure 1, we show MPDCCH BLER as a function of SNR for FDD and TDD in CE mode A. From Figure 1, we have the following observation 

Observation 1: In CE mode A, the SNR for 1% Pm-dsg for TDD with repetition = 16 is very close to the SNR for 1% Pm-dsg for FDD with repetition = 32. 
Observation 1 can be attributed to the additional time diversity that the TDD MPDCCH enjoy because only 2 out of 10 subframes have MPDCCH scheduled. Hence the absolute number of subframes that MPDCCH spans in TDD is almost 5 times longer than that of FDD. Based on the results, it seems sufficient to set the repetition number for TDD to be equal to 16 rather than 32. This has two advantages (1) the target SNR for 1% Pm-dsg in TDD will be closer to CE mode A SNR levels, (2) testing time of TDD can be cut down by half. In view of both the advantages, we have the following proposal
Proposal 1: Set the repetition number of MPDCCH in TDD CE mode A test case to 16.
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Figure 1. MPDCCH BLER in CE mode A for FDD (Rep 32) and TDD (Rep 16 and 32)
2.2. CE Mode B

In CE mode B, the agreed propagation channel is ETU 1Hz 2x1 low correlation and aggregation level of MPDCCH is 24. In Figure 2, we show the MPDCCH BLER as a function of SNR for FDD and TDD in CE mode B. Note that for FDD with Rep 64 and TDD with repetition 32, the SNR for 1% Pm-dsg is roughly around 1dB apart. Hence, in view of having comparable test durations for TDD and FDD, in CE mode B as well, we can consider reducing the repetition number for TDD test case to 32.

Proposal 2: Set the repetition number of MPDCCH in TDD CE mode B test case to 32.
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Figure 1. MPDCCH BLER in CE mode B for FDD (Rep 64) and TDD (Rep 32 and 64)
3. Conclusion

In this contribution, we presented simulation results for MPDCCH in CE mode A and B. We have the following observations and proposals.

Observation 1: In CE mode A, the SNR for 1% Pm-dsg for TDD with repetition = 16 is very close to the SNR for 1% Pm-dsg for FDD with repetition = 32. 

Proposal 1: Set the repetition number of MPDCCH in TDD CE mode A test case to 16.
Proposal 2: Set the repetition number of MPDCCH in TDD CE mode B test case to 32.
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