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1   Background
During RAN4#80 and RAN4#80Bis meeting, there are lots of discussions about NPDSCH signal transmission pattern[1]][2][3], there are two options for it:

· Option 1: Use different Noc levels for NPDCCH and NPDSCH

· Option 2: Use larger repetitions for NPDCCH and keep Noc level constant in the whole test

· Option 3: Other options are not precluded

We gave the pros and cons in detailed in R4-167571[3] about two options. But some company still has strong concern on option 1. At last, as a compromise of option 1 and option 2, R4-168948[1] was agreed that includes different Noc level for NPDCCH and NPDSCH and larger repetition numbers for NPDCCH as per 3% BLER. But how to consider the 3% NPDCCH BLER impact to NPDSCH performance, it is still open, one option is provided in [1].
· Option 1: Multiply NPDSCH throughput results with [97]% to account for [3%] NPDCCH BLER

· Other options are not precluded.
In this contribution, we give our analyses on the impact of the 3% NPDCCH BLER on NPDSCH performance.

2   Discussion

As stated in [1], only 6dBm/15kHz Noc level difference between NPDCCH and NPDSCH subframes during NPDSCH performance test is set, as per the analysis in [3], there will be much impact of NPDCCH to NPDSCH in that cases without enough Noc difference, further larger repetition numbers for NPDCCH with 3% BLER are selected for each NPDSCH test as shown below:
Table 2-1: Simulation results for NPDCCH@3% BLER and NPDSCH@70% TP
	Test case
	Case 1 EPA5 2x1
	Case 2 EPA5 2x1
	Case 3 ETU1 2x1
	Case 4 EPA5 1x1
	Case 5 ETU1 1x1

	NPDSCH Repetition number
	1
	32
	256
	32
	256

	SNR for NPDSCH 70% TP
	1.9
	-9.2
	-14.3
	-7.7
	-14.6

	NPDCCH repetition number
	[8]
	[16]
	[128]
	[32]
	[256]

	SNR for NPDCCH 3% BLER
	-1.2
	-3.3
	-8.6
	-2.7
	-8.5


For NPDSCH case 1, the SNR is 1.9dB, the SNR for the corresponding NPDCCH test scenario with repetition 8 for 3% BLER of case 1 is about -1.2dB, the gap between them is about 3.1dB, the agreed Noc level -93dBm/15kHz for NPDSCH subframes and the corresponding Noc -99dBm/15kHz for NPDCCH subframes are suitable with further about 3dB margin considered for Noc difference.

For NPDSCH case 2, the target SNR is about -9.2dB with margin considered, the SNR for the corresponding NPDCCH test scenario with repetition 16 for 3% BLER of case 1 is about -3.3dB with margin considered, the gap between them is about 6dB, the agreed Noc level -93dBm/15kHz for NPDSCH subframes, and the corresponding Noc -99dBm/15kHz for NPDCCH subframes are suitable without further Noc difference margin considered.

For NPDSCH case 3, the SNR is -14.3dB, the SNR for the corresponding NPDCCH test scenario with repetition 128 for 3% BLER of case 2 is about -8.6dB, the gap between them is about 5.7dB, the agreed Noc level -93dBm/15kHz for NPDSCH subframe, and the corresponding Noc -99dBm/15kHz for NPDCCH subframes are suitable without further Noc difference margin considered.

For NPDSCH case 4, the SNR is -7.7dB, the SNR for the corresponding NPDCCH test scenario with repetition 32 for 3% BLER of case 3 is about -2.7dB, the gap between them is about 5dB, the agreed Noc level -93dBm/15kHz for NPDSCH subframe, and the corresponding Noc -99dBm/15kHz for NPDCCH subframes are suitable with further about 1dB Noc difference margin considered.

For NPDSCH case 5, the SNR is -14.6dB, the SNR for the corresponding NPDCCH test scenario with repetition 256 for 3% BLER of case 4 is about -8.5dB, the gap between them is about 6.1dB, the agreed Noc level -93dBm/15kHz for NPDSCH subframe, and the corresponding Noc -99dBm/15kHz for NPDCCH subframes are suitable without further Noc difference margin considered.
From the above analysis, we can know the current repetition number and different Noc levels for NPDCCH and NPDSCH are matching; now the main concern is how to consider the 3% NPDCCH BLER impact to NPDSCH performance. For the Option 1: Multiply NPDSCH throughput results with [97]% to account for [3%] NPDCCH BLER. We do not think that multiplying NPDSCH throughput results with [97]% can efficiently account for [3%] NPDCCH BLER. Firstly the test metric for NPDSCH is the fraction of 70% maximum throughput, but the test metric for NPDCCH is 3% BLER, considering the used fading channel EPA5 and ETU1, they do not simply have direct 3% mathematic relationship. 
As per the chosen repetition numbers for NPDCCH at 3% BLER, we did some simulations to verify 3% NPDCCH BLER impact to NPDSCH performance by considering the NPDCCH and other factors:
Table 2-2: Simulation results for NPDCCH@3% BLER and NPDSCCH@70% TP
	Test case
	Case 1 EPA5 2x1
	Case 2 EPA5 2x1
	Case 3 ETU1 2x1
	Case 4 EPA5 1x1
	Case 5 ETU1 1x1

	NPDSCH Repetition number
	1
	32
	256
	32
	256

	SNR for NPDSCH 70% TP
	1.9
	-9.3
	-13.8
	-8.1
	-14.0


	Test case
	Case 1 EPA5 2x1
	Case 2 EPA5 2x1
	Case 3 ETU1 2x1
	Case 4 EPA5 1x1
	Case 5 ETU1 1x1

	NPDCCH repetition number
	[8]
	[16]
	[128]
	[32]
	[256]

	SNR for NPDCCH 3% BLER
	-1.3


	-3.5
	-8.3
	-3.6
	-8.2


From the above simulation results, we can have the following observations:
Observation 1: For Case 1, 2 and 4, the 3% NPDCCH BLER has no impact to NPDSCH performance;

Observation 2: For Case 3 and 5, the 3% NPDCCH BLER has impact to NPDSCH performance with about 0.5dB degradation.

Based on the above observations, we give our proposal:

Proposal: For Case 1, 2 and 4, keep the NPDSCH requirements unchanged; For case 3 and 5, further add 0.5dB on NPDSCH demodulation requirements.
3   Conclusion / Proposals
In this contribution, by analysis and simulation, how to consider the additional the 3% NPDCCH BLER impact to NPDSCH, we give our observation and proposal:
Observation 1: For Case 1, 2 and 4, the 3% NPDCCH BLER has no impact to NPDSCH performance;

Observation 2: For Case 3 and 5, the 3% NPDCCH BLER has impact to NPDSCH performance with about 0.5dB degradation.

Based on the above observations, we give our proposal:

Proposal: For Case 1, 2 and 4, keep the NPDSCH requirements unchanged; For case 3 and 5, further add 0.5dB on NPDSCH demodulation requirements.
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