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Link-level evaluation results
In this Annex the link results are provided for sPDSCH, sPDCCH, sPUSCH and sPUCCH. The results are generated by the simulation assumptions available in Annex A if nothing else is described.
[bookmark: _GoBack]C1	Link-level evaluation sPDSCH
[bookmark: _Toc323198843]C1.1	CRS based demodulation
Table C1.1-1 EPA, 3 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	1.02 dB
2.55 Mbps
	0.65 dB
2.86 Mbps
	
	0.59 dB
3.01 Mbps 
	0.49 dB
3.06 Mbps
	0.52 dB
3.15 Mbps

	16QAM r3/4 
	13.72 dB
12.18 Mbps
	13.50 dB
13.22 Mbps
	
	13.87 dB
13.74 Mbps
	13.71 dB
13.91 Mbps
	13.62 dB
14.24 Mbps

	64QAM r5/6 
	22.50 dB
20.44 Mbps
	22.02 dB
22.10 Mbps
	
	22.14 dB
22.93 Mbps
	22.72 dB
23.21 Mbps
	22.38 dB
23.74 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	4.59 dB
3.73 Mbps
	
	5.18 dB
3.98 Mbps
	3.8 dB
3.88 Mbps
	3.56 dB
3.88 Mbps

	16QAM r3/4 
	
	15.52 dB
17.28 Mbps
	
	16.55 dB
18.30 Mbps
	14.86 dB
17.49 Mbps
	14.31 dB
17.58 Mbps

	64QAM r5/6 
	
	22.94 dB
28.9 Mbps
	
	23.59 dB
30.46 Mbps
	22.03 dB
29.45 Mbps
	21.24 dB
28.97 Mbps

	R1-163399/ Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS included 
in OFDM symbols within 1 msec before the scheduled TTI is used 
for channel estimation.

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	4.05 dB
3.79 Mbps
	
	4.53 dB
3.91 Mbps
	3.93 dB
3.90 Mbps
	3.56 dB
3.88 Mbps

	16QAM r3/4 
	
	15.07 dB
17.32 Mbps
	
	15.29 dB
17.77 Mbps
	14.85 dB
17.44 Mbps
	14.31 dB
17.58 Mbps

	64QAM r5/6 
	
	21.97 dB
29.41 Mbps
	
	22.73 dB
29.92 Mbps
	21.91 dB
29.52 Mbps
	21.24 dB
28.97 Mbps

	R1-163399/ Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS 
from the first OFDM symbol the legacy subframe boundary including 
the scheduled sTTI to the scheduled TTI is used for channel estimation

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	3.41 dB
3.73 Mbps
	
	3.41 dB
3.95 Mbps
	3.82 dB
3.88 Mbps
	3.56 dB
3.88 Mbps

	16QAM r3/4 
	
	14.46 dB
17.42 Mbps
	
	14.43 dB
18.00 Mbps
	14.85 dB
17.44 Mbps
	14.31 dB
17.58 Mbps

	64QAM r5/6 
	
	21.37 dB
29.20 Mbps
	
	21.54 dB
30.32 Mbps
	21.91 dB
29.52 Mbps
	21.24 dB
28.97 Mbps

	R1-163399/ Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS Scheme 
if CRS is present within the scheduled TTI, only the CRS is used for 
channel estimation. Otherwise, CRS within one TTI before the scheduled TTI.

	SNR at 10% 
BLER
Throughput 
	TTI length=1 
	TTI length=2 
	
TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3
	
	1.4 dB
3.96 Mbps
	
	
	1.3 dB
3.96 Mbps
	0.7 dB
3.96 Mbps

	16QAM r3/4
	
	13.3 dB
17.82 Mbps
	
	
	13.5 dB
17.82 Mbps
	13 dB
17.82 Mbps

	64QAM r5/6
	
	20.3 dB
29.7 Mbps
	
	
	21.1 dB
29.7 Mbps
	20.4 dB
29.7 Mbps

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	-2.21 dB
3.78 Mbps
	-2.29 dB
3.82 Mbps
	
	-2.12 dB
3.94 Mbps
	-2.35 dB
3.91 Mbps

	16QAM r3/4 
	
	9.57 dB
17.37 Mbps
	9.36 dB
17.5 Mbps
	
	9.83 dB
17.64 Mbps
	9.95 dB
17.84 Mbps

	64QAM r5/6 
	
	16.91 dB
29.24 Mbps
	17.47 dB
29.21 Mbps
	
	17.21 dB
28.33 Mbps
	17.58 dB
29.35 Mbps

	R1-164164 / Source 7
50 PRB, 10 MHz system bandwidth



Table C1.1-2 EPA, 3 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	6.81 dB
5.09 Mbps
	6.32 dB
5.72 Mbps
	
	6.27 dB
6.03 Mbps
	6.17 dB
6.13 Mbps
	6.16 dB
6.30 Mbps

	16QAM r3/4 
	23.13 dB
24.36 Mbps
	22.79 dB
26.44 Mbps
	
	23.31 dB
27.48 Mbps
	23.07 dB
27.82 Mbps
	22.93 dB
28.48 Mbps

	64QAM r5/6 
	32.81 dB
40.88 Mbps
	32.15 dB
44.20 Mbps
	
	32.39 dB
45.86 Mbps
	33.01 dB
46.41 Mbps
	32.53 dB
47.49 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	7dB
2.7518Mbps 
	6.8dB
3.9004Mbs 
	--
--
	--
--
	6.8dB 
4.4793Mbps
	6.25dB
3.9168Mbps

	16QAM r3/4 
	23.5dB 
14.541Mbps
	23.2dB 
18.631Mbps
	--
--
	--
--
	23.1dB
20.47Mbps
	23.2dB
17.776Mbps

	64QAM r5/6 
	34.5dB 
24.64Mbps
	33.8dB 
31.254Mbps
	--
--
	--
--
	35.5dB 
34.175Mbps
	34dB
29.6568Mbps

	R1-163511 / Source 10 
25 PRB, 10 MHz system bandwidth



Table C1.1-3 EPA, 3 km/h, rank 4
	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	3.55 dB
10.21 Mbps
	3.44 dB
11.25 Mbps
	
	3.42 dB
11.77 Mbps
	3.32 dB
11.94 Mbps
	3.46 dB
12.25 Mbps

	16QAM r3/4 
	23.47 dB
47.42 Mbps
	23.22 dB
51.36 Mbps
	
	23.53 dB
53.33 Mbps
	23.77 dB
53.98 Mbps
	23.78 dB
55.26 Mbps

	64QAM r5/6 
	35.46 dB
79.30 Mbps
	34.78 dB
85.73 Mbps
	
	34.93 dB
88.95 Mbps
	34.75 dB
90.02 Mbps
	35.10 dB
92.13 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI




Table C1.1-4 EPA, 60 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	1.12 dB
2.55 Mbps
	0.69 dB
2.86 Mbps
	
	0.50 dB
3.01 Mbps
	0.38 dB
3.06 Mbps
	0.15 dB
3.15 Mbps

	16QAM r3/4 
	14.21 dB
12.18 Mbps
	13.58 dB
13.22 Mbps
	
	13.29 dB
13.74 Mbps
	13.10 dB
13.91 Mbps
	13.33 dB
14.24 Mbps

	64QAM r5/6 
	22.98 dB
20.44 Mbs
	22.04 dB
22.10 Mbps
	
	21.53 dB
22.93 Mbps
	22.19 dB
23.21 Mbps
	22.21 dB
23.74 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI



Table C1.1-5 EPA, 60 km/h, rank 2
	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	6.66 dB
5.09 Mbps
	6.10 dB
5.72 Mbps
	
	5.86 dB
6.03 Mbps
	5.67 dB
6.13 Mbps
	5.45 dB
6.30 Mbps

	16QAM r3/4 
	23.14 dB
24.36 Mbps
	22.48 dB
26.44 Mbps
	
	22.68 dB
27.48 Mbps
	22.57 dB
27.82 Mbps
	23.18 dB
28.48 Mbps

	64QAM r5/6 
	>36 dB
	35.03 dB
44.20 Mbps
	
	32.76 dB
45.86 Mbps
	34.26 dB
46.41 Mbps
	34.68 dB
47.49 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	7.5dB 
2.7518Mbps
	7.5dB 
3.9004Mbs
	--
	--
	7.5dB
4.4793Mbps 
	6.25dB
3.9168Mbps

	16QAM r3/4 
	>25dB
--
	>25dB
--
	--
--
	--
--
	>25dB
--
	>25dB
--

	64QAM r5/6 
	--
	--
	--
	--
	--
	--

	R1-163511 / Source 10 
25 PRB, 10 MHz system bandwidth



Table C1.1-6 EVA, 3 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	-0.73 dB
2.55 Mbps
	-0.99 dB
2.86 Mbps
	
	-0.98 dB
3.01 Mbps
	-1.06 dB
3.06 Mbps
	-1.07 dB
3.15 Mbps

	16QAM r3/4 
	12.02 dB
12.18 Mbps
	11.92 dB
13.22 Mbps
	
	12.16 dB
13.74 Mbps
	12.02 dB
13.91 Mbps
	12.06 dB
14.24 Mbps

	64QAM r5/6 
	20.76 dB
20.44 Mbps
	20.39 dB
22.10 Mbps
	
	20.45 dB
22.93 Mbps
	20.78 dB
23.21 Mbps
	20.67 dB
23.74 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI



Table C1.1-7 EVA, 3 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	3.91 dB
5.09 Mbps
	3.52 dB
5.72 Mbps
	
	3.56 dB
6.03 Mbps
	3.45 dB
6.13 Mbps
	3.43 dB
6.30 Mbps

	16QAM r3/4 
	20.13 dB
24.36 Mbps
	20.00 dB
26.44 Mbps
	
	20.36 dB
27.48 Mbps
	20.08 dB
27.82 Mbps
	20.08 dB
28.48 Mbps

	64QAM r5/6 
	31.99 dB
40.88 Mbps
	31.04 dB
44.20 Mbps
	
	31.25 dB
45.86 Mbps
	31.70 dB
46.41 Mbps
	31.38 dB
47.49 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI



Table C1.1-8 EVA, 3 km/h, rank 4
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	2.94 dB
10.21 Mbps
	2.90 dB
11.25 Mbps
	
	2.90 dB
11.77 Mbps
	2.80 dB
11.94 Mbps
	2.95 dB
12.25 Mbps

	16QAM r3/4 
	22.17 dB
47.42 Mbps
	22.06 dB
51.35 Mbps
	
	22.16 dB
53.33 Mbps
	22.16 dB
53.98 Mbps
	22.10 dB
55.26 Mbps

	64QAM r5/6 
	>36 
	>36 
	
	>36 
	>36 
	>36 

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI




Table C1.1-9 EVA, 60 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	-0.06 dB
2.55 Mbps
	-0.40 dB
2.86 Mbps
	
	-0.55 dB
3.01 Mbps
	-0.69 dB
3.06 Mbps
	-0.84 dB
3.15 Mbps

	16QAM r3/4 
	12.74 dB
12.18 Mbps
	12.41 dB
13.22 Mbps
	
	12.27 dB
13.74 Mbps
	12.09 dB
13.91 Mbps
	12.15 dB
14.24 Mbps

	64QAM r5/6 
	22.27 dB
20.44 Mbps
	21.21 dB
22.10 Mbps
	
	20.70 dB
22.93 Mbps
	21.16 dB
23.21 Mbps
	20.83 dB
23.74 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	3.79 dB
3.74 Mbps
	
	4.03 dB
4.08 Mbps
	2.35 dB
3.80 Mbps
	1.79 dB
3.85 Mbps

	16QAM r3/4 
	
	14.61 dB
17.09 Mbps
	
	15.2 dB
17.75 Mbps
	13.41 dB
16.88 Mbps
	13.03 dB
16.78 Mbps

	64QAM r5/6 
	
	21.95 dB
29.22 Mbps
	
	22.79 dB
30.08 Mbps
	20.65 dB
28.66 Mbps
	20.28 dB
28.84 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS included 
in OFDM symbols within 1 msec before the scheduled TTI is used 
for channel estimation.

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	2.72 dB
3.66 Mbps
	
	3.08 dB
3.79 Mbps
	2.17 dB
3.84 Mbps
	1.79 dB
3.85 Mbps

	16QAM r3/4 
	
	14.02 dB
17.56 Mbps
	
	14.35 dB
17.51 Mbps
	13.65 dB
17.26 Mbps
	13.03 dB
16.78 Mbps

	64QAM r5/6 
	
	21.78 dB
29.01 Mbps
	
	22.76 dB
30.70 Mbps
	20.71 dB
28.50 Mbps
	20.28 dB
28.84 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS 
from the first OFDM symbol the legacy subframe boundary including 
the scheduled sTTI to the scheduled TTI is used for channel estimation

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	1.93 dB
3.78 Mbps
	
	2.09 dB
3.99 Mbps
	2.17 dB
3.84 Mbps
	1.79 dB
3.85 Mbps

	16QAM r3/4 
	
	13.12 dB
16.85 Mbps
	
	13.65 dB
17.26 Mbps
	13.65 dB
17.26 Mbps
	13.03 dB
16.78 Mbps

	64QAM r5/6 
	
	21.67 dB
29.01 Mbps
	
	22.64 dB
30.84 Mbps
	20.71 dB
28.50 Mbps
	20.28 dB
28.84 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS Scheme 
if CRS is present within the scheduled TTI, only the CRS is used for 
channel estimation. Otherwise, CRS within one TTI before the scheduled TTI.



Table C1.1-10 EVA, 60 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	4.56 dB
5.09 Mbps
	4.21 dB
5.72 Mbps
	
	4.10 dB
6.03 Mbps
	3.97 dB
6.13 Mbps
	3.79 dB
6.30 Mbps

	16QAM r3/4 
	21.11 dB
24.36 Mbps
	20.59 dB
26.44 Mbps
	
	20.70 dB
27.48 Mbps
	20.42 dB
27.82 Mbps
	20.47 dB
28.48 Mbps

	64QAM r5/6 
	>36 
	35.40 dB
44.20 Mbps
	
	32.29 dB
45.86 Mbps
	33.55 dB
46.41 Mbps
	33.08 dB
47.49 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI



Table C1.1-11 ETU, 3 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	-0.71 dB
2.55 Mbps
	-1.04 dB
2.86 Mbps
	
	-1.06 dB
3.01 Mbps
	-1.13 dB
3.06 Mbps
	-1.18 dB
3.15 Mbps

	16QAM r3/4 
	12.08 dB
12.18 Mbps
	11.90 dB
13.22 Mbps
	
	12.19 dB
13.74 Mbps 
	12.00 dB
13.91 Mbps
	12.01 dB
14.24 Mbps

	64QAM r5/6 
	23.52 dB
20.44 Mbps
	22.79 dB
22.10 Mbps
	
	22.93 dB
22.93 Mbps
	23.62 dB
23.21 Mbps
	23.30 dB
23.74 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	2.26 dB
3.66 Mbps
	
	3.42 dB
3.91 Mbps
	1.71 dB
3.75 Mbps
	1.3 dB
3.64 Mbps

	16QAM r3/4 
	
	14.46 dB
17.02 Mbps
	
	15.13 dB
17.82 Mbps
	13.08 dB
16.40 Mbps
	12.9 dB
16.58 Mbps

	64QAM r5/6 
	
	21.66 dB
28.57 Mbps
	
	22.36 dB
30.81 Mbps
	20.59 dB
28.43 Mbps
	20.14 dB
29.14 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS included 
in OFDM symbols within 1 msec before the scheduled TTI is used 
for channel estimation.

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	2.26 dB
3.66 Mbps
	
	2.61 dB
3.70 Mbps
	1.77 dB
3.79 Mbps
	1.3 dB
3.64 Mbps

	16QAM r3/4 
	
	13.66 dB
17.09 Mbps
	
	14.16 dB
17.79 Mbps
	13.02 dB
16.28 Mbps
	12.9 dB
16.58 Mbps

	64QAM r5/6 
	
	20.59 dB
27.47 Mbps
	
	21.36 dB
28.92 Mbps
	20.5 dB
28.08 Mbps
	20.14 dB
29.14 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS 
from the first OFDM symbol the legacy subframe boundary including 
the scheduled sTTI to the scheduled TTI is used for channel estimation

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	1.37 dB
3.53 Mbps
	
	1.48 dB
3.78 Mbps
	1.77 dB
3.79 Mbps
	1.3 dB
3.64 Mbps

	16QAM r3/4 
	
	12.67 dB
16.70 Mbps
	
	12.64 dB
17.00 Mbps
	13.02 dB
16.28 Mbps
	12.9 dB
16.58 Mbps

	64QAM r5/6 
	
	19.94 dB
29.30 Mbps
	
	20.06 dB
30.33 Mbps
	20.5 dB
28.08 Mbps
	20.14 dB
29.14 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS Scheme 
if CRS is present within the scheduled TTI, only the CRS is used for 
channel estimation. Otherwise, CRS within one TTI before the scheduled TTI.



Table C1.1-12 ETU, 3 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	4.20 dB
5.09 Mbps
	3.80 dB
5.72 Mbps
	
	3.79 dB
6.03 Mbps
	3.65 dB
6.13 Mbps
	3.60 dB
6.30 Mbps

	16QAM r3/4 
	23.28 dB
24.36 Mbps
	22.83 dB
26.44 Mbps
	
	23.62 dB
27.48 Mbps
	22.99 dB
27.82 Mbps
	23.00 dB
28.48 Mbps

	64QAM r5/6 
	>36 
	>36 
	
	>36 
	>36 
	>36 

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	4.4dB
2.7518Mbps

	4.3dB 
3.9004Mbps
	--
--
	--
--
	4.2dB
4.4793Mbps 
	3.75dB
3.9168Mbps

	16QAM r3/4 
	20.2dB
14.541Mbps 
	20dB
18.631Mbps 
	--
--
	--
--
	19.9dB 
20.47Mbps
	19.9dB
17.776Mbps

	64QAM r5/6 
	29.8dB
24.64Mbps 
	29.8dB 
31.254Mbps
	--
--
	--
--
	31dB
34.175Mbps 
	30.5dB
29.6568Mbps

	R1-163511 / Source 10 
25 PRB, 10 MHz system bandwidth



Table C1.1-13 ETU, 3 km/h, rank 4
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	3.11 dB
10.21 Mbps
	3.01 dB
11.25 Mbps
	
	2.99 dB
11.77 Mbps
	2.88 dB
11.94 Mbps
	3.01 dB
12.25 Mbps

	16QAM r3/4 
	27.26 dB
47.42 Mbps
	27.08 dB
51.36 Mbs
	
	27.99 dB
53.33
	28.62 dB
53.98 Mbps
	29.97 dB
55.26 Mbps

	64QAM r5/6 
	>36 
	>36 
	
	>36 
	>36 
	>36 

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI



Table C1.1-14 ETU, 60 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	0.08 dB
2.55 Mbps
	-0.30 dB
2.86 Mbps
	
	-0.47 dB
3.01 Mbps
	-0.60 dB
3.06 Mbps
	-0.77 dB
3.15 Mbps

	16QAM r3/4 
	12.88 dB
12.18 Mbps
	12.57 dB
13.22 Mbps
	
	12.46 dB
13.74 Mbps
	12.22 dB
13.91 Mbps
	12.21 dB
14.24 Mbps

	64QAM r5/6 
	24.59 dB
20.44 Mbps
	23.00 dB
22.10 Mbps
	
	22.44 dB
22.93 Mbps
	23.09 dB
23.21 Mbps
	22.27 dB
23.74 Mbps

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM, 
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	2.84 dB
3.51 Mbps
	
	3.34 dB
3.88 Mbps
	1.24 dB
3.62 Mbps
	1.75 dB
3.77 Mbps

	16QAM r3/4 
	
	14.42 dB
17.06 Mbps
	
	14.97 dB
17.63 Mbps
	13.1 dB
16.47 Mbps
	12.85 dB
16.57 Mbps

	64QAM r5/6 
	
	21.92 dB
29.14 Mbps
	
	22.56 dB
30.22 Mbps
	20.65 dB
28.47 Mbps
	20.24 dB
28.86 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS included 
in OFDM symbols within 1 msec before the scheduled TTI is used 
for channel estimation.

	SNR at 10% BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	2.28 dB
3.67 Mbps
	
	2.65 dB
3.78 Mbps
	1.58 dB
3.64 Mbps
	1.75 dB
3.77 Mbps

	16QAM r3/4 
	
	13.54 dB
16.85 Mbps
	
	14.24 dB
17.59 Mbps
	13.03 dB
16.36 Mbps
	12.85 dB
16.57 Mbps

	64QAM r5/6 
	
	21.42 dB
28.34 Mbps
	
	22.23 dB
30.60 Mbps
	20.54 dB
28.45 Mbps
	20.24 dB
28.86 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS 
from the first OFDM symbol the legacy subframe boundary including 
the scheduled sTTI to the scheduled TTI is used for channel estimation

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	1.5 dB
4.16 Mbps
	
	1.35 dB
3.68 Mbps
	1.58 dB
3.64 Mbps
	1.75 dB
3.38 Mbps

	16QAM r3/4 
	
	12.81 dB
19.24 Mbps
	
	13.06 dB
17.22 Mbps
	13.03 dB
16.36 Mbps
	12.85 dB
16.06 Mbps

	64QAM r5/6 
	
	21.23 dB
27.81 Mbps
	
	21.83 dB
30.60 Mbps
	20.54 dB
28.45 Mbps
	20.24 dB
28.84 Mbps

	R1-163399 / Source 13 
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS Scheme 
if CRS is present within the scheduled TTI, only the CRS is used for 
channel estimation. Otherwise, CRS within one TTI before the scheduled TTI.

	SNR at 10%
BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	
	0 dB
3.96 Mbps
	
	
	-0.2 dB
3.96 Mbps
	-0.4 dB
3.96 Mbps

	16QAM r3/4 
	
	14.5 dB
17.74 Mbps
	
	
	13.5 dB
17.85 Mbps
	13.3 dB
17.82 Mbps

	64QAM r5/6 
	
	
	
	
	21.8 dB
29.73 Mbps
	21.5 dB
29.7 Mbps

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth

	SNR at 10% BLER
Throughput
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	-0.57 dB
3.69 Mbps
	-0.73dB
3.68 Mbps
	
	-0.72 dB
3.78Mbps
	-1.34 dB
3.72 Mbps

	16QAM r3/4
	
	12.35 dB
17.31 Mbps
	12.24 dB
17.51Mbps
	
	12.52 dB
17.30 Mbps
	11.72 dB
17.48 Mbps

	64QAM r5/6
	
	23.77 dB
29.63 Mbps
	23.74 dB
29.44 Mbps
	
	22.90 dB
28.44 Mbps
	20.50 dB
28.98 Mbps

	R1—164164 / Source 7
50 PRB, 10 MHz system bandwidth

	SNR at 10% BLER
Throughput
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	
	
	
	
	

	16QAM r3/4
	
	
	
	
	
	

	64QAM r5/6
	
	22.3 dB
34.65 Mbps
	
	
	
	21.2 dB
35.45 Mbps

	R1-163714 / Source 5
50 PRB, 10 MHz system bandwidth. Channel estimation based on CRS Scheme 
for sTTI, the most recent four CRS symbols are used for channel estimation 
for 1ms TTI, CRS symbols in current subframe are used for channel estimation




Table C1.1-15 ETU, 60 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	4.62 dB
5.09 Mbps
	4.25 dB
5.72 Mbps
	
	4.13 dB
6.03 Mbps
	4.00 dB
6.13 Mbps
	3.72 dB
6.30 Mbps

	16QAM r3/4 
	22.71 dB
24.36 Mbps
	21.92 dB
26.44 Mbps
	
	22.02 dB
27.48 Mbps
	21.55 dB
27.82 Mbps
	21.37 dB
28.48 Mbps

	64QAM r5/6 
	>36 
	>36 
	
	>36 
	>36 
	>36 

	R1-163313 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7 
	TTI length=14 

	QPSK r1/3 
	4.8dB 
2.7518Mbps
	4.8dB 
3.9004Mbps
	--
--
	--
--
	4.7dB
4.4793Mbps  
	3.9dB
3.9168Mbps

	16QAM r3/4 
	>25dB
--
	>25dB
--
	--
--
	--
--
	>25dB
--
	>25dB
--

	64QAM r5/6 
	--
	--
	--
	--
	--
	--

	R1-163511 / Source 10 
25 PRB, 10 MHz system bandwidth, 



[bookmark: _Toc323198844]C1.2	DMRS based demodulation
Table C1.2-1 EPA, 3 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.04 dB
1.99 Mbps
	
	1.99 dB
2.58 Mbps
	1.91 dB
2.78 Mbps
	1.30 dB
2.86 Mbps

	16QAM r3/4 
	
	13.95 dB
9.33 Mbps
	
	13.88 dB
11.79 Mbps
	14.21 dB
12.61 Mbps
	13.95 dB
12.94 Mbps

	64QAM r5/6 
	
	23.18 dB
15.62 Mbps
	
	23.06 dB
19.69 Mbps
	22.98 dB
21.05 Mbps
	22.83 dB
21.58 Mbps

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.43 dB
3.05 Mbps
	
	2.53 dB
3.28 Mbps
	2.58 dB
3.44 Mbps
	2.68 dB
3.41 Mbps

	16QAM r3/4 
	
	13.81 dB
14.53 Mbps
	
	13.77 dB
15.16 Mbps
	13.81 dB
15.64 Mbps
	14.02 dB
15.84 Mbps

	64QAM r5/6 
	
	21.2 dB
24.11 Mbps
	
	20.77 dB
24.97 Mbps
	20.85 dB
26.10 Mbps
	21.19 dB
26.09 Mbps

	R1-163400 / Source 13 
50 PRB, 10 MHz system bandwidth

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.01 dB
2.43 Mbps
	
	
	
	

	16QAM r3/4 
	
	14.00 dB
11.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	23.63 dB
18.86 Mbps
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.25 dB
1.99 Mbps
	
	1.16 dB
2.58 Mbps
	1.04 dB
2.78 Mbps
	0.66 dB
2.86 Mbps

	16QAM r3/4 
	
	13.58 dB
9.33 Mbps
	
	13.56 dB
11.79 Mbps
	13.88 dB
12.61 Mbps
	13.70 dB
12.94 Mbps

	64QAM r5/6 
	
	22.62  dB
15.62 Mbps
	
	22.55 dB
19.69 Mbps
	22.45 dB
21.05 Mbps
	22.41 dB
21.58 Mbps

	R1-163410 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
PRBs bundling over three 3PBRs

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.20 dB
2.43 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.63 dB
11.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	22.94 dB
18.86 Mbps
	
	
	
	

	R1-163410/ Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
PRBs bundling over three 3PBRs
DM-RS only available in every second TTI

	SNR at 10%
BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.6 dB
2.9 Mbps
	
	
	1.5 dB
3.6 Mbps
	0.7 dB
3.6 Mbps

	16QAM r3/4 
	
	13.4 dB
13 Mbps
	
	
	13.7 dB
16.2 Mbps
	13 dB
16.2 Mbps

	64QAM r5/6 
	
	21.5 dB
21.6 Mbps
	
	
	23.8 dB
27 Mbps
	20.2 dB
27 Mbps

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth
DM-RS available in every TTI
DMRS density 6RE per PRB in sTTI/12RE per PRB in TTI
Channel estimation performed with 3PRB granularity

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.5 dB
3.42 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.4 dB
15.38 Mbps
	
	
	
	

	64QAM r5/6 
	
	21.5 dB
25.64 Mbps
	
	
	
	

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth
DMRS density 6RE per PRB in sTTI /12RE per PRB in TTI
DMRS only available in every second TTI
Channel estimation performed with 3PRB granularity

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.8 dB
3.24 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.8 dB
14.58 Mbps
	
	
	
	

	64QAM r5/6 
	
	26.8 dB
24.29 Mbps
	
	
	
	

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth
Bundled pattern over 3 PRBs (total 12RE per 3PRB)
DM-RS available in every TTI
Channel estimation performed with 3PRB granularity

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.8 dB
3.6 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.8 dB
16.2 Mbps
	
	
	
	

	64QAM r5/6 
	
	25.8 dB
27.03 Mbps
	
	
	
	

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth
Bundled pattern over 3 PRBs (total 12RE per 3PRB)
DM-RS only available in every second TTI
Channel estimation performed with 3PRB granularity

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	-0.85 dB
2.68 Mbps
	-1.15dB
3.09 Mbps
	
	-0.98 dB
3.42 Mbps
	-1.50 dB
3.57 Mbps

	16QAM r3/4 
	
	10.03 dB
12.65 Mbps
	10.13 dB
14.35 Mbps
	
	10.51 dB
15.92 Mbps
	10.24 dB
15.69 Mbps

	64QAM r5/6 
	
	17.91 dB
21.25 Mbps
	18.16 dB
24.08 Mbps
	
	18.94 dB
26.66 Mbps
	18.74 dB
27.23 Mbps

	R1-164164 / Source 7
50 PRB, 10 MHz system bandwidth

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	-0.1 dB
2.03 Mbps
	
	
	
	0.0 dB
2.13 Mbps

	16QAM r3/4 
	
	12.2 dB
9.59 Mbps
	
	
	
	12.9 dB
9.67 Mbps

	64QAM r5/6 
	
	20.9 dB
16.07 Mbps
	
	
	
	20.9 dB
16.12 Mbps

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.1 dB (DMRS pattern1: 4 RE/RB)
0.3 dB (DMRS pattern2: 6 RE/RB)

2.12 Mbps
	
	
	
	

	16QAM r3/4 
	
	11.1 dB (DMRS pattern1: 4 RE/RB)
12.4 dB (DMRS pattern2: 6 RE/RB)

10.05 Mbps
	
	
	
	

	64QAM r5/6 
	
	18.5 dB (DMRS pattern1: 4 RE/RB)
20.7 dB (DMRS pattern2: 6 RE/RB)

16.86 Mbps
	
	
	
	

	R1-164062 / Source 5 
30 PRB, 10 MHz system bandwidth. RX imperfections and 6% TX EVM, 3 PRBs bundling.
DMRS pattern1 represents DMRS CDM in frequency domain, DMRS pattern2 represents DMRS CDM in time domain.
Note that code rate for DMRS pattern1 will be lower due to less RS overhead.



	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	-0.5 dB (DMRS: 2RE/RB)
-1.3dB (DMRS: 4RE/RB)
-1.6 dB (DMRS: 6RE/RB)
-1.3 dB (DMRS: 8RE/RB)
1.90 Mbps
	
	-0.4 dB (DMRS: 2RE/RB)
-1.3 dB (DMRS: 4RE/RB)
-1.7 dB (DMRS: 6RE/RB)
-1.7 dB (DMRS: 8RE/RB)
2.26 Mbps
	

	16QAM r3/4 
	
	
	8.3 dB (DMRS: 2RE/RB)
8.3 dB (DMRS: 4RE/RB)
8.8 dB (DMRS: 6RE/RB)
9.5 dB (DMRS: 8RE/RB)
8.40 Mbps
	
	9.8 dB (DMRS: 2RE/RB)
9.3 dB (DMRS: 4RE/RB)
9.4 dB (DMRS: 6RE/RB)
9.7 dB (DMRS: 8RE/RB)
10.32 Mbps
	

	64QAM r5/6 
	
	
	14.2 dB (DMRS: 2RE/RB)
14.4 dB (DMRS: 4RE/RB)
15.0 dB (DMRS: 6RE/RB)
16.4 dB (DMRS: 8RE/RB)
13.93 Mbps
	
	16.3 dB (DMRS: 2RE/RB)
16.1 dB (DMRS: 4RE/RB)
16.3 dB (DMRS: 6RE/RB)
16.8 dB (DMRS: 8RE/RB)
17.01 Mbps
	

	R1-162505 / Source 4 
25 PRB, 10 MHz system bandwidth
No short PDCCH region within sTTI
Precoding matrix determination based on CSI feedback
TB sizes for evaluation are obtained by targeting 1/3, 3/4, and 5/6 code rate when the maximum RS overhead is assumed (i.e., CRS and DMRS with 8 REs/PRB)



Table C1.2-2 EPA, 3 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	8.27 dB
3.99 Mbps
	
	8.17 dB
5.16 Mbps
	8.01 dB
5.55 Mbps
	7.06 dB
5.73 Mbps

	16QAM r3/4 
	
	23.97 dB
18.66 Mbps
	
	23.89 dB
23.59 Mbps
	24.34 dB
25.23 Mbps
	23.98 dB
25.89 Mbps

	64QAM r5/6 
	
	34.79 dB
31.24 Mbps
	
	34.68 dB
39.38 Mbps
	34.55 dB
42.09 Mbps
	35.11 dB
43.17 Mbps

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	8.22 dB
4.85 Mbps
	
	
	
	

	16QAM r3/4 
	
	24.05 dB
22.55 Mbps
	
	
	
	

	64QAM r5/6 
	
	35.36 dB
37.72 Mbps
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	7.13 dB
3.99 Mbps
	
	7.00 dB
5.16 Mbps
	6.85 dB
5.55 Mbps
	6.42 dB
5.73 Mbps

	16QAM r3/4 
	
	23.30 dB
18.66 Mbps
	
	23.20 dB
23.59 Mbps
	23.72 dB
25.23 Mbps
	23.41 dB
25.89 Mbps

	64QAM r5/6 
	
	33.42 dB
31.24 Mbps
	
	33.39 dB
39.38 Mbps
	33.27 dB
42.09 Mbps
	33.45 dB
43.17 Mbps

	R1-163410/ Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
PRBs bundling over three 3PBRs

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	7.07 dB
4.85 Mbps
	
	
	
	

	16QAM r3/4 
	
	23.37 dB
22.55 Mbps
	
	
	
	

	64QAM r5/6 
	
	33.92 dB
37.72 Mbps
	
	
	
	

	R1-163410/ Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
PRBs bundling over three 3PBRs
DM-RS only available in every second TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	--
--
	13.25dB 
3.4839Mbps
	--
--
	--
--
	13.25dB 
4.1186Mbps
	9dB
3.5568Mbps

	16QAM r3/4 
	--
--
	--
--
	--
--
	--
--
	--
--
	25.5dB
16.1568Mbps

	64QAM r5/6 
	--
--
	--
--
	--
--
	--
--
	--
--
	--
--

	R1-163511  / Source 10
25 PRB, 10 MHz system bandwidth, no PRB bundling

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	5.9 dB
4.06 Mbps
	
	
	
	5.6 dB
4.26 Mbps

	16QAM r3/4 
	
	22.1 dB
19.18 Mbps
	
	22.1 dB
18.62 Mbps
	
	22.2 dB
19.34 Mbps

	64QAM r5/6 
	
	32.5 dB
32.14 Mbps
	
	
	
	32.7 dB
32.24 Mbps

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.



	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	5.7 dB (DMRS pattern1: 4 RE/RB)
5.9 dB (DMRS pattern2: 6 RE/RB)

4.24 Mbps
	
	
	
	

	16QAM r3/4 
	
	20.6 dB (DMRS pattern1: 4 RE/RB)
22 dB (DMRS pattern2: 6 RE/RB)

20.10 Mbps
	
	
	
	

	64QAM r5/6 
	
	29.9 dB (DMRS pattern1: 4 RE/RB)
32.1 dB (DMRS pattern2: 6 RE/RB)

33.72 Mbps
	
	
	
	

	R1-164062 / Source 5 
30 PRB, 10 MHz system bandwidth. RX imperfections and 6% TX EVM, 3 PRBs bundling.
DMRS pattern1 represents DMRS CDM in frequency domain, DMRS pattern2 represents DMRS CDM in time domain.
Note that code rate for DMRS pattern1 will be lower due to less RS overhead.




Table C1.2-3 EPA, 60 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.46  dB
1.99 Mbps
	
	1.41 dB
2.58 Mbps
	1.32 dB
2.78 Mbps
	0.84 dB
2.86 Mbps

	16QAM r3/4 
	
	13.20 dB
9.33 Mbps
	
	13.38 dB
11.79 Mbps
	14.04 dB
12.61 Mbps
	14.10 dB
12.94 Mbps

	64QAM r5/6 
	
	22.45 dB
15.62 Mbps
	
	29.25 dB
19.69 Mbps
	>36 
	23.67 dB
21.58 Mbps

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.46 dB
2.43 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.46 dB
11.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	25.74 dB
18.86 Mbps
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.2 dB
2.03 Mbps
	
	
	
	0.3 dB
2.13 Mbps

	16QAM r3/4 
	
	13.0 dB
9.59 Mbps
	
	
	
	14.2 dB
9.67 Mbps

	64QAM r5/6 
	
	24.2 dB
16.07 Mbps
	
	
	
	>28 dB

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.




Table C1.2-4 EPA, 60 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	7.49 dB
3.99 Mbps
	
	7.49 dB
5.16 Mbps
	7.34 dB
5.55 Mbps
	6.65 dB
5.73 Mbps

	16QAM r3/4 
	
	23.11 dB
18.66 Mbps
	
	26.02 dB
23.59 Mbps
	>36 
	24.92 dB
25.89 Mbps

	64QAM r5/6 
	
	>36 
	
	>36 
	>36 
	>36 

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	7.52 dB
4.85 Mbps
	
	
	
	

	16QAM r3/4 
	
	25.87 dB
22.55 Mbps
	
	
	
	

	64QAM r5/6 
	
	>36 
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	--
--
	13.3dB 
3.4839Mbps
	--
--
	--
--
	14dB 
4.1186Mbps
	10dB
3.5568Mbps

	16QAM r3/4 
	--
--
	--
--
	--
--
	--
--
	--
--
	32.2dB
16.1568Mbps

	64QAM r5/6 
	--
--
	--
--
	--
--
	--
--
	--
--
	--
--

	R1-163511  / Source 10
25 PRB, 10 MHz system bandwidth, no PRB bundling

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	6.1 dB
4.06 Mbps
	
	
	
	6.2 dB
4.26 Mbps

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	>36 dB
	
	
	
	>36 dB

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.




Table C1.2-5 EVA, 3 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.35 dB
1.99 Mbps
	
	0.37 dB
2.58 Mbps
	0.33 dB
2.78 Mbps
	-0.35 dB
2.86 Mbps

	16QAM r3/4 
	
	12.37 dB
9.33 Mbps
	
	12.39 dB
11.79 Mbps
	12.70 dB
12.61 Mbps
	12.27 dB
12.94 Mbps

	64QAM r5/6 
	
	21.72 dB
15.62 Mbps
	
	21.48 dB
19.69 Mbps
	21.52 dB
21.05 Mbps
	21.51 dB
21.58 Mbps

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.34 dB
2.43 Mbps
	
	
	
	

	16QAM r3/4 
	
	12.43 dB
11.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	22.06 dB
18.86 Mbps
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	-0.3 dB
2.03 Mbps
	
	
	
	-0.7 dB
2.13 Mbps

	16QAM r3/4 
	
	11.8 dB
9.59 Mbps
	
	
	
	11.6 dB
9.67 Mbps

	64QAM r5/6 
	
	20.6 dB
16.07 Mbps
	
	
	
	20.0 dB
16.12 Mbps

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.




Table C1.2-6 EVA, 3 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	5.33 dB
3.99 Mbps
	
	5.34 dB
5.16 Mbps
	5.23 dB
5.55 Mbps
	4.43 dB
5.73 Mbps

	16QAM r3/4 
	
	21.35 dB
18.66 Mbps
	
	21.41 dB
23.59 Mbps
	21.91 dB
25.23 Mbps
	21.41 dB
25.89 Mbps

	64QAM r5/6 
	
	>36 
	
	34.95 dB
39.38 Mbps
	35.11 dB
42.09 Mbps
	>36 

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	5.29 dB
4.85 Mbps
	
	
	
	

	16QAM r3/4 
	
	21.49 dB
22.55 Mbps
	
	
	
	

	64QAM r5/6 
	
	>36 
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI



Table C1.2-7 EVA, 60 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.25 dB
1.99 Mbps
	
	0.27 dB
2.58 Mbps
	0.21 dB
2.78 Mbps
	-0.35 dB
2.86 Mbps

	16QAM r3/4 
	
	12.30 dB
9.33 Mbps
	
	12.46 dB
11.79 Mbps
	12.97 dB
12.61 Mbps
	12.92 dB
12.94 Mbps

	64QAM r5/6 
	
	22.07 dB
15.62 Mbps
	
	25.65 dB
19.69 Mbps
	>36 
	22.98 dB
21.58 Mbps

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.86 dB
2.92 Mbps
	
	0.97 dB
3.11 Mbps
	0.92 dB
3.20 Mbps
	0.96 dB
3.31 Mbps

	16QAM r3/4 
	
	12.48 dB
2.92 Mbps
	
	12.5 dB
3.11 Mbps
	12.98 dB
3.20 Mbps
	12.59 dB
3.31 Mbps

	64QAM r5/6 
	
	19.87 dB
24.26 Mbps
	
	20.71 dB
24.66 Mbps
	- dB
0 Mbps
	19.85 dB
26.04 Mbps

	R1-163400 / Source 13 
50 PRB, 10 MHz system bandwidth

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.24 dB
2.43 Mbps
	
	
	
	

	16QAM r3/4 
	
	12.51 dB
11.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	25.34 dB
18.86 Mbps
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	-0.4 dB
2.03 Mbps
	
	
	
	-0.4 dB
2.13 Mbps

	16QAM r3/4 
	
	12.1 dB
9.59 Mbps
	
	
	
	13.0 dB
9.67 Mbps

	64QAM r5/6 
	
	23.6 dB
16.07 Mbps
	
	
	
	>28 dB

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.




Table C1.2-8 EVA, 60 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	5.54 dB
3.99 Mbps
	
	5.64 dB
5.16 Mbps
	5.52 dB
5.55 Mbps
	4.77 dB
5.73 Mbps

	16QAM r3/4 
	
	21.71 dB
18.66 Mbps 
	
	23.32 dB
23.59 Mbps
	26.84 dB
25.23 Mbps
	22.89 dB
25.89 Mbps

	64QAM r5/6 
	
	>36 
	
	>36 
	>36 
	>36 

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	5.55 dB
4.85 Mbps
	
	
	
	

	16QAM r3/4 
	
	23.61 dB
22.55 Mbps
	
	
	
	

	64QAM r5/6 
	
	>36 
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI



Table C1.2-9 ETU, 3 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.42 dB
1.99 Mbps
	
	0.39 dB
2.58 Mbps
	0.31 dB
2.78 Mbps
	-0.51 dB
2.86 Mbps

	16QAM r3/4 
	
	12.98 dB
9.33 Mbps
	
	12.95 dB
11.79 Mbps
	13.27 dB
12.61 Mbps
	12.65 dB
12.94 Mbps

	64QAM r5/6 
	
	25.86 dB
15.62 Mbps
	
	25.33 dB
19.69 Mbps
	25.35 dB
21.05 Mbps
	24.52 dB
21.58 Mbps

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.38 dB
2.96 Mbps
	
	0.41 dB
3.18 Mbps
	0.44 dB
3.32 Mbps
	0.56 dB
3.35 Mbps

	16QAM r3/4 
	
	12.1 dB
14.42 Mbps
	
	12.07 dB
15.01 Mbps
	12.1 dB
15.68 Mbps
	12.3 dB
15.44 Mbps

	64QAM r5/6 
	
	19.22 dB
22.76 Mbps
	
	19.27 dB
23.97 Mbps
	19.34 dB
24.51 Mbps
	19.5 dB
24.91 Mbps

	R1-163400/ Source 13 
50 PRB, 10 MHz system bandwidth

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.39 dB
2.43 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.04 dB
11.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	>36 
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	-0.5 dB
2.03 Mbps
	
	
	
	-0.9 dB
2.13 Mbps

	16QAM r3/4 
	
	11.8 dB
9.59 Mbps
	
	11.8
9.31 Mbps
	
	11.5 dB
9.67 Mbps

	64QAM r5/6 
	
	20.0 dB
16.07 Mbps
	
	
	
	19.8 dB
16.12 Mbps

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.




Table C1.2-10 ETU, 3 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	6.14 dB
3.99 Mbps
	
	6.12 dB
5.16 Mbps
	6.03 dB
5.55 Mbps
	4.75 dB
5.73 Mbps

	16QAM r3/4 
	
	25.46 dB
18.66 Mbps
	
	25.17 dB
23.59 Mbps
	25.87 dB
25.23 Mbps
	24.79 dB
25.89 Mbps

	64QAM r5/6 
	
	>36 
	
	>36 
	>36 
	>36 

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	6.09 dB
4.85 Mbps
	
	
	
	

	16QAM r3/4 
	
	26.45 dB
22.55 Mbps
	
	
	
	

	64QAM r5/6 
	
	>36 
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	--
--
	8.5dB 
3.4839Mbps
	--
--
	--
--
	8.5dB
4.1186Mbps 
	6.25dB
3.5568Mbps

	16QAM r3/4 
	--
--
	27dB 
16.738Mbps
	--
--
	--
--
	27dB 
18.848Mbps
	22.5dB
16.1568Mbps

	64QAM r5/6 
	--
--
	--
--
	--
--
	--
--
	--
--
	--
--

	R1-163511  / Source 10
25 PRB, 10 MHz system bandwidth, no PRB bundling

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	
	
	

	16QAM r3/4 
	
	20.9 dB
19.18 Mbps
	
	20.9 dB
18.62 Mbps
	
	20.0 dB
19.34 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.




Table C1.2-11 ETU, 60 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.39 dB
1.99 Mbps
	
	0.39 dB
2.58 Mbps
	0.34 dB
2.78 Mbps
	-0.29 dB
2.86 Mbps

	16QAM r3/4 
	
	12.93 dB
9.33 Mbps
	
	13.10 dB
11.79 Mbps
	13.66 dB
12.61 Mbps
	13.44 dB
12.94 Mbps

	64QAM r5/6 
	
	26.17 dB
15.62 Mbps
	
	>36 
	>36 
	28.17 dB
21.58 Mbps

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.4 dB
2.99 Mbps
	
	0.41 dB
3.14 Mbps
	0.64 dB
3.28 Mbps
	0.43 dB
3.26 Mbps

	16QAM r3/4 
	
	12 dB
14.57 Mbps
	
	12.13 dB
15.00 Mbps
	12.52 dB
15.16 Mbps
	12.13 dB
15.51 Mbps

	64QAM r5/6 
	
	19.38 dB
23.23 Mbps
	
	20.03 dB
25.11 Mbps
	- dB
0 Mbps
	19.53 dB
24.94 Mbps

	R1-163400/ Source 13 
50 PRB, 10 MHz system bandwidth

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.38 dB
2.43 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.19 dB
11.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	>36 
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER
Throughtpu 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0 dB
2.9 Mbps
	
	
	-0.2 dB
3.6 Mbps
	-0.4 dB
3.6 Mbps

	16QAM r3/4 
	
	11.9 dB
12.96 Mbps
	
	
	13.1 dB
16.1 Mbps
	13.3 dB
16.2 Mbps

	64QAM r5/6 
	
	19.8 dB
25 Mbps
	
	
	
	21.5 dB
27 Mbps

	R1-163264 / Source 11 	
50 PRB, 10 MHz system bandwidth
DM-RS available in every TTI
DMRS density 6RE per PRB in sTTI/12RE per PRB in TTI
Channel estimation performed with 3PRB granularity

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0 dB
3.42 Mbps
	
	
	
	

	16QAM r3/4 
	
	12.5 dB
15.25 Mbps
	
	
	
	

	64QAM r5/6 
	
	23.5 dB
25 Mbps
	
	
	
	

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth
DMRS only available in every second TTI
DMRS density 6RE per PRB in sTTI/12RE per PRB in TTI
Channel estimation performed with 3PRB granularity

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.5 dB
3.24 Mbps
	
	
	
	

	16QAM r3/4 
	
	12.5 dB
14.59 Mbps
	
	
	
	

	64QAM r5/6 
	
	21.9 dB
24.3 Mbps
	
	
	
	

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth
Bundled pattern over 3 PRBs (total 12RE per 3PRB)
DMRS available in every TTI
Channel estimation performed with 3PRB granularity

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.5 dB
3.6 Mbps
	
	
	
	

	16QAM r3/4 
	
	13 dB
16.2 Mbps
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163264 / Source 11 
50 PRB, 10 MHz system bandwidth
Bundled pattern over 3 PRBs (total 12RE per 3PRB)
DM-RS only available in every second TTI
Channel estimation performed with 3PRB granularity

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	-0.6 dB
2.03 Mbps
	
	
	
	-0.6 dB
2.13 Mbps

	16QAM r3/4 
	
	11.6 dB
9.59 Mbps
	
	
	
	12.3 dB
9.67 Mbps

	64QAM r5/6 
	
	23 dB
16.07 Mbps
	
	
	
	>28 dB

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.



	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	-0.7 dB (DMRS pattern1: 4 RE/RB)
-0.6 dB (DMRS pattern2: 6 RE/RB)

2.12 Mbps
	
	
	
	

	16QAM r3/4 
	
	10.6 dB (DMRS pattern1: 4 RE/RB)
11.6 dB (DMRS pattern2: 6 RE/RB)

10.05 Mbps
	
	
	
	

	64QAM r5/6 
	
	18.1 dB (DMRS pattern1: 4 RE/RB)
19.9 dB (DMRS pattern2: 6 RE/RB)

16.86 Mbps
	
	
	
	

	R1-164062 / Source 5 
30 PRB, 10 MHz system bandwidth. RX imperfections and 6% TX EVM, 3 PRBs bundling.
DMRS pattern1 represents DMRS CDM in frequency domain, DMRS pattern2 represents DMRS CDM in time domain.
Note that code rate for DMRS pattern1 will be lower due to less RS overhead.

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	2.1 dB (DMRS: 2RE/RB)
0.5 dB (DMRS: 4RE/RB)
0.1 dB (DMRS: 6RE/RB)
0.1 dB (DMRS: 8RE/RB) 
1.90 Mbps
	
	2.6 dB (DMRS: 2RE/RB)
0.8 dB (DMRS: 4RE/RB)
0.2 dB (DMRS: 6RE/RB)
0.1 dB (DMRS: 8RE/RB) 
2.26 Mbps
	

	16QAM r3/4 
	
	
	>25.0 dB (DMRS: 2RE/RB)
10.5 dB (DMRS: 4RE/RB)
10.6 dB (DMRS: 6RE/RB)
11.5 dB (DMRS: 8RE/RB) 
8.40 Mbps
	
	>25.0 dB (DMRS: 2RE/RB)
12.2 dB (DMRS: 4RE/RB)
12.0 dB (DMRS: 6RE/RB)
12.1 dB (DMRS: 8RE/RB) 
10.32 Mbps
	

	64QAM r5/6 
	
	
	>30.0 dB (DMRS: 2RE/RB)
17.3 dB (DMRS: 4RE/RB)
17.3 dB (DMRS: 6RE/RB)
20.0 dB (DMRS: 8RE/RB) 
13.93 Mbps
	
	>30.0 dB (DMRS: 2RE/RB)
24.6 dB (DMRS: 4RE/RB)
22.8 dB (DMRS: 6RE/RB)
25.4 dB (DMRS: 8RE/RB) 
17.01 Mbps
	

	R1-162505 / Source 4 
25 PRB, 10 MHz system bandwidth
No short PDCCH region within sTTI
Precoding matrix determination based on CSI feedback
TB sizes for evaluation are obtained by targeting 1/3, 3/4, and 5/6 code rate when the maximum RS overhead is assumed (i.e., CRS and DMRS with 8 REs/PRB)



Table C1.2-12 ETU, 60 km/h, rank 2
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	6.03 dB
3.99 Mbps
	
	6.14 dB
5.16 Mbps
	6.03 dB
5.55 Mbps
	6.07 dB
5.73 Mbps

	16QAM r3/4 
	
	25.38 dB
18.66 Mbps
	
	28.61 dB
23.59 Mbps
	>36 
	>36 

	64QAM r5/6 
	
	>36 
	
	>36 
	>36 
	>36 

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	6.03 dB
4.85 Mbps
	
	
	
	

	16QAM r3/4 
	
	>36 
	
	
	
	

	64QAM r5/6 
	
	>36 
	
	
	
	

	R1-163314 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
DM-RS only available in every second TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	--
--
	8.7dB 
3.4839Mbps
	--
--
	--
--
	8.85dB
4.1186Mbps 
	7.75dB
3.5568Mbps

	16QAM r3/4 
	--
--
	27.75dB 
16.738Mbps
	--
--
	--
--
	>30dB
--
	25.75dB
16.1568Mbps

	64QAM r5/6 
	--
--
	--
--
	--
--
	--
--
	--
--
	--
--

	R1-163511  / Source 10
25 PRB, 10 MHz system bandwidth, no PRB bundling

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	5 dB
4.06 Mbps
	
	
	
	4.8 dB
4.26 Mbps

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	>36 dB
	
	
	
	>36 dB

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.



	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	4.6 dB (DMRS pattern1: 4 RE/RB)
4.5 dB (DMRS pattern2: 6 RE/RB)

4.24 Mbps
	
	
	
	

	16QAM r3/4 
	
	20.7 dB (DMRS pattern1: 4 RE/RB)
22.1 dB (DMRS pattern2: 6 RE/RB)

20.1 Mbps
	
	
	
	

	64QAM r5/6 
	
	>36 dB
	
	
	
	

	R1-164062 / Source 5 
30 PRB, 10 MHz system bandwidth. RX imperfections and 6% TX EVM, 3 PRBs bundling.
DMRS pattern1 represents DMRS CDM in frequency domain, DMRS pattern2 represents DMRS CDM in time domain.
Note that code rate for DMRS pattern1 will be lower due to less RS overhead.



Table C1.2-13 EPA XPOL, 3 km/h, rank 1
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	
	
	

	16QAM r3/4 
	
	4.36 dB 
9.33 Mbps
	
	4.33 dB 
11.79 Mbps
	4.57 dB 
12.61 Mbps
	4.44 dB 
12.94 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-165304 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
PRBs bundling over three 3PBRs

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	
	
	

	16QAM r3/4 
	
	4.38 dB 
11.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-165304 / Source 8 
50 PRB, 10 MHz system bandwidth, RX imperfections and 6% TX EVM,
2CCE (72RE) reserved for short PDCCH transmission each short TTI
PRBs bundling over three 3PBRs
DM-RS only available in every second TTI



Table C1.2-14 EPA, 3 km/h, rank 4
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	
	
	

	16QAM r3/4 
	
	12.4 dB
19.18 Mbps
	
	12.4 dB
18.62 Mbps
	
	12.7 dB
19.34 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-163714 / Source 5 
30 PRB, 10 MHz system bandwidth
RX imperfections and 6% TX EVM,
5 PRBs bundling for sTTI, 3 PRBs bundling for 1ms TTI.
Note that for RANK 4 transmission, the same TBS of RANK 2 for each codeword is assumed.



Table C1.2-15 ETU, 3 km/h, AMC, with interference UEs
	SNR
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	5 dB
	
	2 Mbps
	
	
	
	1 Mbps

	10 dB 
	
	3.7 Mbps
	
	
	
	2 Mbps

	15 dB
	
	5.6 Mbps
	
	
	
	3.5 Mbps

	20 dB 
	
	8.2 Mbps
	
	
	
	6 Mbps

	25 dB
	
	10.8 Mbps
	
	
	
	8.5 Mbps

	30 dB 
	
	12.8 Mbps
	
	
	
	10.7 Mbps

	R1-164821 / Source 5 
12 PRB, 10 MHz system bandwidth
Aggressive TBS selection and 16 RVs for 2 OS sTTI; 
TBS selection with 10% initial BLER and 4 RVs for 1ms TTI.




[bookmark: _Toc323198845]C2	Link-level evaluation sPDCCH
Table C2-1 EPA 3km/h, 50 PRBs, CRS
	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	4.0844
	0.24589
	-2.963
	 

	70 bits
	11.9942
	3.3731
	0.003019
	 

	R1-163305 / Source 8

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	4.6
	1.2
	-1.8
	-4.7

	70 bits
	12.6
	4
	1.4
	-2.1

	R1-162401 / SOURCE 1

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.0
	-0.7
	-3.6
	-6.3

	R1-162506 / Source 4
 distributed PRBs, 1 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	5.2
	1.6
	-1.8
	-5.5

	R1-162506 / Source 4
localized PRBs, 1 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	5.3
	1.8
	-1.3
	-4.6

	R1-162506 / Source 4
localized PRBs, 2 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	2.9
	-0.7
	-3.6
	-6.3

	R1-162506 / Source 4
distributed PRBs, 2 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	5.4
	1.8
	-1.0
	-4.0

	R1-162506 / Source 4
localized PRBs, 3 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.0
	-0.7
	-3.7
	-6.3

	R1-162506 / Source 4
distributed PRBs, 3 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	5.5
	2.1
	-0.8
	-3.4

	R1-162506 / Source 4
localized PRBs, 7 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	2.9
	-0.7
	-3.6
	-6.2

	R1-162506 / Source 4
distributed PRBs, 7 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.79
	0.4
	-2.36
	-4.7

	70 bits
	11.9
	3.2
	0.10
	-2.5

	R1-165076 / Source 7



Table C2-2 EVA 60km/h, 25 PRBs, CRS
	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	2.8008
	-0.96088
	-3.5526
	 

	70 bits
	12.1822
	2.0945
	-1.3566
	 

	R1-163305 / Source 8



Table C2-3 EVAU 60km/h, 50 PRBs, CRS
	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.58
	0.4
	-3.1
	-5.5

	70 bits
	12.9
	2.5
	-0.7
	-3.3

	R1-165076 / Source 7



Table C2-43 ETU 60km/h, 50 PRBs, CRS
	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	4.6
	1
	-2
	-5.1

	70 bits
	13.8
	3.6
	0.9
	-2.5

	R1-162401 / SOURCE 1

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	5.2
	1.2
	-1.8
	-4.6

	R1-162506 / Source 4
localized PRBs, 1 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.8
	0.2
	-2.5
	-4.8

	R1-162506 / Source 4
distributed PRBs, 1 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	5.8
	1.8
	-0.9
	-4.0

	R1-162506 / Source 4
localized PRBs, 2 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.8
	0.3
	-2.3
	-4.6

	R1-162506 / Source 4
distributed PRBs, 2 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	6.4
	2.4
	-0.5
	-3.4

	R1-162506 / Source 4
localized PRBs, 3 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.8
	0.2
	-2.5
	-4.8

	R1-162506 / Source 4
distributed PRBs, 3 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	6.3
	3.2
	0.2
	-2.5

	R1-162506 / Source 4
localized PRBs, 7 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.8
	0.5
	-1.8
	-3.9

	R1-162506 / Source 4
distributed PRBs, 7 symbol sPDCCH



Table C2-54 EPA 3km/h, 50 PRBs, DMRS
	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	6.6 (PRB bundle: 1 PRB)
5.9 (PRB bundle: 3 PRBs)
	2.9 (PRB bundle: 1 PRB)
2.2 (PRB bundle: 3 PRBs)
	0.5 (PRB bundle: 1 PRB)
-0.3 (PRB bundle: 3 PRBs)
	-2.2 (PRB bundle: 1 PRB)
-3.2 (PRB bundle: 3 PRBs)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
localized PRBs, 2 symbol sPDCCH, DMRS: 4RE/RB

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	5.3 (PRB bundle: 1 PRB)
4.7 (PRB bundle: 3 PRBs)
	0.4 (PRB bundle: 1 PRB)
-0.3 (PRB bundle: 3 PRBs)
	-1.9 (PRB bundle: 1 PRB)
-2.8 (PRB bundle: 3 PRBs)
	-4.1 (PRB bundle: 1 PRB)
-5.0 (PRB bundle: 3 PRBs)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 2 symbol sPDCCH, DMRS: 4RE/RB

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	6.0 (DMRS: 2RE/RB)
>30 (DMRS: 4RE/RB)
>30 (DMRS: 6RE/RB)
	0.6 (DMRS: 2RE/RB)
1.2 (DMRS: 4RE/RB)
>30 (DMRS: 6RE/RB)
	-1.7 (DMRS: 2RE/RB)
-1.8 (DMRS: 4RE/RB)
0.6 (DMRS: 6RE/RB)
	-3.8 (DMRS: 2RE/RB)
-4.2 (DMRS: 4RE/RB)
-2.6 (DMRS: 6RE/RB)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 3 PRBs PRB bundling, 1 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.6 (DMRS: 2RE/RB)
4.7 (DMRS: 4RE/RB)
6.5 (DMRS: 6RE/RB)
	0.4 (DMRS: 2RE/RB)
-0.3 (DMRS: 4RE/RB)
0.1 (DMRS: 6RE/RB)
	-1.8 (DMRS: 2RE/RB)
-2.8 (DMRS: 4RE/RB)
-2.8 (DMRS: 6RE/RB)
	-3.9 (DMRS: 2RE/RB)
-5.0 (DMRS: 4RE/RB)
-5.3 (DMRS: 6RE/RB)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 3 PRBs PRB bundling, 2 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.8 (DMRS: 2RE/RB)
4.1 (DMRS: 4RE/RB)
5.4 (DMRS: 6RE/RB)
	0.4 (DMRS: 2RE/RB)
-0.4 (DMRS: 4RE/RB)
-0.4 (DMRS: 6RE/RB)
	-1.8 (DMRS: 2RE/RB)
-2.9 (DMRS: 4RE/RB)
-3.3 (DMRS: 6RE/RB)
	-3.8 (DMRS: 2RE/RB)
-5.2 (DMRS: 4RE/RB)
-5.6 (DMRS: 6RE/RB)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 3 PRBs PRB bundling, 3 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	3.0 (DMRS: 2RE/RB)
1.6 (DMRS: 4RE/RB)
2.1 (DMRS: 6RE/RB)
	0.2 (DMRS: 2RE/RB)
-1.0 (DMRS: 4RE/RB)
-1.4 (DMRS: 6RE/RB)
	-1.6 (DMRS: 2RE/RB)
-3.0 (DMRS: 4RE/RB)
-3.6 (DMRS: 6RE/RB)
	-3.6 (DMRS: 2RE/RB)
-5.2 (DMRS: 4RE/RB)
-5.9 (DMRS: 6RE/RB)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 3 PRBs PRB bundling, 7 symbol sPDCCH



Table C2-6 ETU 60km/h, 50 PRBs, DMRS
	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	>10 (DMRS: 2RE/RB)
>30 (DMRS: 4RE/RB)
>30 (DMRS: 6RE/RB)
	7.0 (DMRS: 2RE/RB)
4.5 (DMRS: 4RE/RB)
>30 (DMRS: 6RE/RB)
	3.8 (DMRS: 2RE/RB)
0.9 (DMRS: 4RE/RB)
4.0 (DMRS: 6RE/RB)
	1.0 (DMRS: 2RE/RB)
-1.8 (DMRS: 4RE/RB)
0.2 (DMRS: 6RE/RB)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 3 PRBs PRB bundling, 1 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	>10 (DMRS: 2RE/RB)
9.6 (DMRS: 4RE/RB)
>10 (DMRS: 6RE/RB)
	5.6 (DMRS: 2RE/RB)
3.2 (DMRS: 4RE/RB)
3.4 (DMRS: 6RE/RB)
	2.4 (DMRS: 2RE/RB)
0.5 (DMRS: 4RE/RB)
0.1 (DMRS: 6RE/RB)
	-0.6 (DMRS: 2RE/RB)
-2.2 (DMRS: 4RE/RB)
-2.8 (DMRS: 6RE/RB)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 3 PRBs PRB bundling, 2 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	>12 (DMRS: 2RE/RB)
8.7 (DMRS: 4RE/RB)
10.1 (DMRS: 6RE/RB)
	5.9 (DMRS: 2RE/RB)
3.2 (DMRS: 4RE/RB)
3.0 (DMRS: 6RE/RB)
	2.6 (DMRS: 2RE/RB)
0.4 (DMRS: 4RE/RB)
-0.2 (DMRS: 6RE/RB)
	-0.2 (DMRS: 2RE/RB)
-2.2 (DMRS: 4RE/RB)
-3.9 (DMRS: 6RE/RB)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 3 PRBs PRB bundling, 3 symbol sPDCCH

	
	1 CCE
	2 CCEs
	4 CCEs
	8 CCEs

	40 bits
	11 (DMRS: 2RE/RB)
6.3 (DMRS: 4RE/RB)
5.6 (DMRS: 6RE/RB)
	5.4 (DMRS: 2RE/RB)
2.8 (DMRS: 4RE/RB)
2.1 (DMRS: 6RE/RB)
	3.0 (DMRS: 2RE/RB)
0.7 (DMRS: 4RE/RB)
0.1 (DMRS: 6RE/RB)
	0.6 (DMRS: 2RE/RB)
-1.7 (DMRS: 4RE/RB)
-2.6 (DMRS: 6RE/RB)

	R1-162504 / Source 4
sPDCCH transmission using 36xAL REs except CRS resource (including DMRS resource)
distributed PRBs, 3 PRBs PRB bundling, 7 symbol sPDCCH



[bookmark: _Toc323198846]C3	Link-level evaluation sPUSCH
Table C3-1 EPA, 3 km/h, 25 PRB
	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.69 dB
1.26 Mbps
	2.06 dB
1.68 Mbps
	1.89 dB
1.89 Mbps
	1.84 dB
2.16 Mbps
	1.61 dB
2.16 Mbps

	16QAM r3/4 
	
	13.97 dB
5.70 Mbps
	13.79 dB
7.56 Mbps

	13.86 dB
8.49 Mbps
	13.66 dB
9.72 Mbps
	13.63 dB
9.72 Mbps

	64QAM r5/6 
	
	20.94 dB
9.42 Mbps
	20.81 dB
12.60 Mbps
	20.80 dB
14.16 Mbps
	20.94 dB
16.20 Mbps
	20.78 dB
16.20 Mbps

	R1-163316 / Source 8
DM-RS included in every TTI

	SNR at 10% BLER 
Throughput at 10% BLER
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.43 dB
1.90 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.84 dB
8.52 Mbps
	
	
	
	

	64QAM r5/6 
	
	20.88 dB
14.18 Mbps
	
	
	
	

	R1-163316 / Source 8
DM-RS included in every second sTTI

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.29 dB
2.11 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.83 dB
9.46 Mbps
	
	
	
	

	64QAM r5/6 
	
	20.88 dB
15.75 Mbps
	
	
	
	

	R1-163316 / Source 8
DM-RS included in third sTTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.05 dB
1.09 Mbps
	
	1.95 dB
1.82 Mbps
	2.27 dB
2.09 Mbps
	2.19 dB
2.13 Mbps

	16QAM r3/4 
	
	13.72 dB
5.39 Mbps
	
	13.72 dB
8.05 Mbps
	13.69 dB
9.52 Mbps
	13.53 dB
9.57 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	163401/ Source 13


	SNR at 10% BLER 
Throughput at 10% BLER
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	4.67 dB
1.68 Mbps
	
	
	
	

	16QAM r3/4 
	
	24.10 dB
7. 60 Mbps
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163411 / Source 8
Two UEs share the same DM-RS

	SNR at 10% BLER 
Throughput at 10% BLER
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	4.67 dB
1.89 Mbps
	
	
	
	

	16QAM r3/4 
	
	-
-
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163411 / Source 8
Three UEs share the same DM-RS

	SNR at 10% BLER 
Throughput at 10% BLER
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	5.26 dB
2. 02Mbps
	
	
	
	

	16QAM r3/4 
	
	-
-
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163411 / Source 8
Four UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.35 dB
0.90 Mbps
	0.56 dB
1.37 Mbps
	0.57 dB
1.58 Mbps
	0.56 dB
1.85 Mbps
	0.78 dB
1.99 Mbps

	16QAM r3/4 
	
	13.11 dB
5.28 Mbps
	13.30 dB
7.27 Mbps
	13.25 dB
8.17 Mbps
	13.12 dB
9.27 Mbps
	13.60 dB
9.58 Mbps

	64QAM r5/6 
	
	21.02 dB
9.32 Mbps
	21.00 dB
12.53 Mbps
	20.69 dB
13.81 Mbps
	20.84 dB
15.75 Mbps
	21.65 dB
16.47 Mbps

	R1-163820 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	0.58 dB
1.58 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
Two UEs share the same DM-RS

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.37 dB
1.02 Mbps
	1.36 dB
1.45 Mbps
	1.36 dB
1.67 Mbps
	1.37 dB
1.98 Mbps
	1.35 dB
2.01 Mbps

	16QAM r3/4 
	
	13.6 dB
5.43 Mbps
	13.7 dB
7.35 Mbps

	14.1 dB
8.32 Mbps
	14.3 dB
9.51 Mbps
	13.9 dB
9.57 Mbps

	64QAM r5/6 
	
	21.25 dB
9.47 Mbps
	21.5 dB
12.77 Mbps
	21.5 dB
14.43 Mbps
	21.75 dB
16.49 Mbps
	21.75 dB
16.5 Mbps

	R1-163465 / Source 12
DM-RS included in every TTI

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	2dB
2.22Mbps
	1.75dB
2.37Mbps
	
	
	1.5dB
2.12Mbps
	1.5dB
2.14Mbps

	16QAM r3/4 
	13.2dB
11.05Mbps

	13dB
11.2Mbps
	
	
	12.8dB
9.69Mbps
	12.8dB
9.71Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-164464 / Source 10
DM-RS included in every TTI

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.05 dB
sTTI 0: 1.11 Mbps
sTTI 1~3: 2.37 Mbps
	
	2.05 dB
1.82 Mbps
	
	

	16QAM r3/4 
	
	13.50 dB
sTTI 0: 5.52 Mbps
sTTI 1~3: 11.19 Mbps
	
	13.50 dB
8.43 Mbps
	
	13.9 dB
9.70 Mbps

	64QAM r5/6 
	
	20.55 dB
sTTI 0: 9.30 Mbps
sTTI 1~3: 18.75 Mbps
	
	20.55 dB
14.10 Mbps
	
	

	R1-164063, R1-162114 / Source 5
25 PRB, 10 MHz system bandwidth. Shared DMRS for 4-symbol sTTI.
DMRS occupies the 1st symbol in sTTI 0, and is shared by four 2-symbol sTTIs, 
(i.e. sTTI 0~3, which are consecutive deployed in time domain)



Table C3-2 EPA, 3 km/h, 50 PRB
	SNR at 10% BLER
Throughtput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	3.9 dB
2.52 Mbps
	
	
	4.2 dB
4.32 Mbps
	3.7 dB
4.32 Mbps

	16QAM r3/4 
	
	15.4 dB
11.34 Mbps
	
	
	15.9 dB
19.44 Mbps
	15.7 dB
19.44 Mbps

	64QAM r5/6 
	
	22.3 dB
18.9 Mbps
	
	
	23.1 dB
32.4 Mbps
	22.9 dB
32.4 Mbps

	R1-160779 / Source 11 
DM-RS included in every TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	3.9 dB
4.2 Mbps
	
	
	
	

	16QAM r3/4 
	
	15.5 dB
11.34 Mbps
	
	
	
	

	64QAM r5/6 
	
	22.3 dB
31.38 Mbps
	
	
	
	

	R1-160779 / Source 11
DM-RS included in every third sTTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4(*) 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.28 dB
2.52 Mbps
	1.23 dB
3.36 Mbps
	
	1.25 dB
4.32 Mbps
	1.12 dB
4.32 Mbps

	16QAM r3/4 
	
	13.24 dB
11.3 Mbps
	13.28 dB
15.1 Mbps
	13.39 dB
19.4 Mbps
	13.36 dB
19.4 Mbps
	13.43 dB
19.4 Mbps

	64QAM r5/6 
	
	20.19 dB
18.9 Mbps
	20.21 dB
25.2 Mbps
	
	20.39 dB
32.4 Mbps
	20.43 dB
32.4 Mbps

	R1-164115 / Source 14
DM-RS included in every TTI
Full symbols
(*) shared symbol 4(3)

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.93 dB
3.78 Mbps
	1.90 dB
4.20 Mbps
	
	1.48 dB
4.32 Mbps
	

	16QAM r3/4 
	
	13.63 dB
17.0 Mbps
	13.58 dB
18.9 Mbps
	13.75 dB
19.8 Mbps
	13.4 dB
21.1 Mbps
	

	64QAM r5/6 
	
	20.55 dB
28.3 Mbps
	20.67 dB
31.5 Mbps
	20.25 dB
27.88 Mbps
	20.52 dB
32.4 Mbps
	

	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=2,3,4,7: one hybrid symbol

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	
	
	

	16QAM r3/4 
	
	
	
	13.1 dB
17.0 Mbps
	13.4 dB
19.4 Mbps
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=4,7: two hybrid symbols



Table C3-3 EVA, 60 km/h, 25 PRB
	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.48 dB
1.26 Mbps
	1.20 dB
1.68 Mbps
	1.10 dB
1.89 Mbps
	0.94 dB
2.16 Mbps
	0.46 dB
2.16 Mbps

	16QAM r3/4 
	
	13.64 dB
5.70 Mbps
	13.47 dB
7.56 Mbps
	13.67 dB
8.49 Mbps
	13.63 dB
9.72 Mbps
	13.47 dB
9.72 Mbps

	64QAM r5/6 
	
	21.22 dB
9.42 Mbps
	21.92 dB
12.60 Mbps
	24.30 dB
14.16 Mbps
	25.07 dB
16.20 Mbps
	24.60 dB
16.20 Mbps

	R1-163316 / Source 8 


	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.33 dB
1.08 Mbps
	
	0.39 dB
1.77 Mbps
	0.3 dB
2.10 Mbps
	0.51 dB
2.07 Mbps

	16QAM r3/4 
	
	12.87 dB
5.28 Mbps
	
	13.42 dB
7.76 Mbps
	13.19 dB
8.82 Mbps
	12.66 dB
9.43 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-163401/ Source 13


	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	-0.25 dB
1.03 Mbps
	-0.25 dB
1.48 Mbps
	-0.1 dB
1.68 Mbps
	-0.1 dB
1.96 Mbps
	-0.2 dB
2.01 Mbps

	16QAM r3/4 
	
	13.3 dB
5.48 Mbps
	13 dB
7.34 Mbps
	13.3 dB
8.35 Mbps
	13.4 dB
9.56 Mbps
	13.78 dB
9.6 Mbps

	64QAM r5/6 
	
	21.1 dB
9.47 Mbps
	21.2 dB
12.79 Mbps
	21.5 dB
14.34 Mbps
	25 dB
16.47 Mbps
	21.75 dB
16.52 Mbps

	R1-163465 / Source 12
DM-RS included in every TTI



Table C3-4 ETU, 3 km/h, 25 PRB
	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.06 dB
1.09 Mbps
	
	0.11 dB
1.80 Mbps
	- 0.12 dB
2.15 Mbps
	0.22 dB
2.10 Mbps

	16QAM r3/4 
	
	12.68 dB
5.18 Mbps
	
	12.59 dB
8.13 Mbps
	12.58 dB
9.35 Mbps
	12.56 dB
9.39 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-163401 / Source 13


	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	-0.69 dB
1.57 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	-0.68 dB
1.57 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
Two UEs share the same DM-RS

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	0.3dB
2.22Mbps
	0dB
2.37Mbps
	
	
	<0dB
2.12Mbps
	<0dB
2.14Mbps

	16QAM r3/4 
	12.25dB
11.05Mbps

	12dB
11.2Mbps
	
	
	11.9dB
9.69Mbps
	12.1dB
9.71Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-164464 / Source 10
DM-RS included in every TTI

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	
	
	

	16QAM r3/4 
	
	
	
	12.50 dB
8.43 Mbps
	
	13.0 dB
9.70 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-162114 / Source 5
25 PRB, 10 MHz system bandwidth. Shared DMRS for 4-symbol sTTI.



Table C3-5 ETU, 60 km/h, 25 PRB
	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.2 dB
1.06 Mbps
	
	0.17 dB
1.77 Mbps
	0.16 dB
2.09 Mbps
	0.17 dB
2.11 Mbps

	16QAM r3/4 
	
	13.03 dB
5.13 Mbps
	
	13.29 dB
7.61 Mbps
	13.01 dB
8.91 Mbps
	12.65 dB
9.32 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-163401 / Source 13


	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	0.5dB
2.22Mbps

	0.15dB
2.37Mbps
	--
	--
	<0dB
2.12Mbps
	<0dB
2.14Mbps

	16QAM r3/4 
	15.25dB
11.05Mbps
	15.25dB
11.2Mbps
	--
	--
	<14dB
9.69Mbps
	<14dB
9.71Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-164464 / Source 10
DM-RS included in every TTI

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	sTTI 0: 0.05 dB
1.11 Mbps
sTTI 1: 0.05 dB
2.37 Mbps
sTTI 2: 0.15 dB
2.37 Mbps
sTTI 3: 0.35 dB
2.37 Mbps

	
	0.00 dB
1.82 Mbps
	
	

	16QAM r3/4 
	
	sTTI 0: 12.25 dB
5.52 Mbps
sTTI 1: 12.70 dB
11.19 Mbps
sTTI 2: 14.70 dB
11.19 Mbps
sTTI 3: --

	
	12.55 dB
8.43 Mbps
	
	12.50 dB
9.70 Mbps

	64QAM r5/6 
	
	sTTI 0: 20.05 dB
9.30 Mbps
sTTI 1: 25.15 dB
18.75 Mbps
sTTI 2: --
sTTI 3: --

	
	22.75 dB
14.10 Mbps
	
	

	R1-164063, R1-162114 / Source 5
25 PRB, 10 MHz system bandwidth. Shared DMRS for 4-symbol.
DMRS occupies the 1st symbol in sTTI 0, and is shared by four 2-symbol sTTIs, 
(i.e. sTTI 0~3, which are consecutive deployed in time domain)




Table C3-6 ETU, 60 km/h, 50 PRB
	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	3.5 dB
2.52 Mbps
	
	
	3.3 dB
4.32 Mbps
	3.2 dB
4.32 Mbps

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-160779 / Source 11 
DM-RS included in every TTI

	SNR at 10% BLER
Throughput 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	3.5 dB
4.19 Mbps
	
	
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-160779 / Source 11
DM-RS included in every third sTTI

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.61 dB
2.52 Mbps
	0.48 dB
3.36 Mbps
	
	0.51 dB
4.32 Mbps
	0.23 dB
4.32 Mbps

	16QAM r3/4 
	
	12.59 dB
11.3 Mbps
	12.52 dB
15.1 Mbps
	
	13.05 dB
19.4 Mbps
	13.29 dB
19.4 Mbps

	64QAM r5/6 
	
	19.99 dB
18.9 Mbps
	20.02 dB
25.2 Mbps
	21.27 dB
28.4 Mbps
	26.25 dB
32.4 Mbps
	28.21 dB
32.4 Mbps

	R1-164115 / Source 14
DM-RS included in every TTI
Full symbols

	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	2.08 dB
3.78 Mbps
	2.04 dB
4.20 Mbps
	
	1.33 dB
4.32 Mbps
	

	16QAM r3/4
	
	13.66 dB
17.0 Mbps
	13.58 dB
18.9 Mbps
	13.92 dB
19.8 Mbps
	14.16 dB
21.1 Mbps
	

	64QAM r5/6
	
	20.97 dB
28.3 Mbps
	21.22 dB
31.5 Mbps
	22.19 dB
33.1 Mbps
	
	

	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=2,3,4,7: one hybrid symbol

	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	
	
	
	
	

	16QAM r3/4
	
	
	
	
	13.15 dB
19.4 Mbps
	

	64QAM r5/6
	
	
	
	
	20.52 dB
32.4 Mbps
	

	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=4,7: two hybrid symbols



Table C3-7 ETU, 120 km/h, 25 PRB
	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.84 dB
1.26 Mbps
	1.67 dB
1.68 Mbps
	1.65 dB
1.89 Mbps
	1.53 dB
2.16 Mbps
	1.15 dB
2.16 Mbps

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163316 / Source 8 


	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	-0.57 dB
1.57 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	-0.56 dB
1.57 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
Two UEs share the same DM-RS

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.4 dB
1.03 Mbps
	0.35 dB
1.48 Mbps
	0.4 dB
1.7 Mbps
	0.5 dB
1.97 Mbps
	0.4 dB
2.01 Mbps

	16QAM r3/4 
	
	13.5 dB
5.45 Mbps
	13.5 dB
7.4 Mbps
	13.5 dB
8.28 Mbps
	15.1 dB
9.59 Mbps
	14 dB
9.62 Mbps

	64QAM r5/6 
	
	23.5 dB
9.47 Mbps
	23.5 dB
12.53 Mbps
	30 dB
14.26 Mbps
	
	23.4 dB
16.49 Mbps

	R1-163465 / Source 12
DM-RS included in every TTI



Table C3-8 EPA, 3 km/h, 4 PRB
	SNR at 10% BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	2.54 dB
0.23 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	2.58 dB
0.23 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
Two UEs share the same DM-RS


 
Table C3-9 ETU, 3 km/h, 4 PRB 
	SNR at 10% BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	1.50 dB
0.23 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	1.63 dB
0.23 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
Two UEs share the same DM-RS



Table C3-10 ETU, 120 km/h, 4 PRB 
	SNR at 10% BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	1.84 dB
0.23 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	1.95 dB
0.23 Mbps
	
	

	16QAM r3/4 
	
	
	
	
	
	

	64QAM r5/6 
	
	
	
	
	
	

	R1-163820 / SOURCE 4
Two UEs share the same DM-RS



Table C3-11 ETU, 120 km/h, 50 PRB
	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	0.64 dB
2.52 Mbps
	0.52 dB
3.36 Mbps
	
	0.66 dB
4.32 Mbps
	0.20 dB
4.32 Mbps

	16QAM r3/4
	
	12.83 dB
11.3 Mbps
	12.80 dB
15.1 Mbps
	
	15.41 dB
19.4 Mbps
	15.98 dB
19.4 Mbps

	64QAM r5/6
	
	21.85 dB
18.9 Mbps
	21.88 dB
25.2 Mbps
	∞ dB
0 Mbps
	∞ dB
0 Mbps
	∞ dB
0 Mbps

	R1-164115 / Source 14
DM-RS included in every TTI
Full symbols

	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	2.10 dB
3.78 Mbps
	2.07 dB
4.20 Mbps
	
	1.32 dB
4.32 Mbps
	

	16QAM r3/4
	
	13.82 dB
17.0 Mbps
	13.80 dB
18.9 Mbps
	14.76 dB
19.8 Mbps
	16.36 dB
21.1 Mbps
	

	64QAM r5/6
	
	22.12 dB
28.3 Mbps
	22.80 dB
31.5 Mbps
	∞ dB
0 Mbps
	
	

	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=2,3,4,7: one hybrid symbol

	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	
	
	
	
	


	16QAM r3/4
	
	
	
	
	13.24 dB
19.4 Mbps
	

	64QAM r5/6
	
	
	
	19.75 dB
26.6 Mbps
	20.71 dB
32.4 Mbps
	


	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=4,7: two hybrid symbols



Table C3-12 EVA, 60 km/h, 50 PRB
	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4(*)
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	0.57 dB
2.52 Mbps
	0.47 dB
3.36 Mbps
	
	0.51 dB
4.32 Mbps
	0.25 dB
4.32 Mbps

	16QAM r3/4
	
	12.68 dB
11.3 Mbps
	12.64 dB
15.1 Mbps
	13.14 dB
19.4 Mbps
	13.33 dB
19.4 Mbps
	13.65 dB
19.4 Mbps

	64QAM r5/6
	
	20.16 dB
18.9 Mbps
	20.19 dB
25.2 Mbps
	21.54 dB
28.4 Mbps
	28.18 dB
32.4 Mbps
	31.96 dB
32.4 Mbps

	R1-164115 / Source 14
DM-RS included in every TTI
Full symbols
(*) shared symbol 4(3) for 16QAM r3/4, no shared symbol for 64QAM r5/6

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.39 dB
3.78 Mbps
	1.32 dB
4.20 Mbps
	
	0.77 dB
4.32 Mbps
	

	16QAM r3/4 
	
	13.11 dB
17.0 Mbps
	13.10 dB
18.9 Mbps
	13.50 dB
19.8 Mbps
	13.83 dB
21.1 Mbps
	

	64QAM r5/6 
	
	20.51 dB
28.3 Mbps
	20.75 dB
31.5 Mbps
	21.78 dB
33.1 Mbps
	
	

	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=2,3,4,7: one hybrid symbol

	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	
	
	
	
	

	16QAM r3/4
	
	
	
	12.84 dB
17.0 Mbps
	12.93 dB
19.4 Mbps
	

	64QAM r5/6
	
	
	
	
	20.27dB
32.4Mbps
	

	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=4,7: two hybrid symbols



Table C3-13 EPA, 3 km/h, 12 PRB
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.24 dB
0.453 Mbps
	
	
	
	

	16QAM r3/4 
	
	14.12 dB
2.57 Mbps
	
	
	
	

	64QAM r5/6 
	
	21.57 dB
4.48 Mbps
	
	
	
	

	R1-164549 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.25 dB
0.302 Mbps
	
	
	
	

	16QAM r3/4 
	
	14.21 dB
1.71 Mbps
	
	
	
	

	64QAM r5/6 
	
	21.95 dB
2.99 Mbps
	
	
	
	

	R1-164549 / SOURCE 4
Two UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.25 dB
0.227 Mbps
	
	
	
	

	16QAM r3/4 
	
	14.22 dB
1.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	22.15 dB
2.24 Mbps
	
	
	
	

	R1-164549 / SOURCE 4
Three UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.27 dB
0.181 Mbps
	
	
	
	

	16QAM r3/4 
	
	14.27 dB
1.03 Mbps
	
	
	
	

	64QAM r5/6 
	
	22.28 dB
1.79 Mbps
	
	
	
	

	R1-164549 / SOURCE 4
Four UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	2.28 dB
0.151 Mbps
	
	
	
	

	16QAM r3/4 
	
	14.31 dB
0.855 Mbps
	
	
	
	

	64QAM r5/6 
	
	22.89 dB
1.49 Mbps
	
	
	
	

	R1-164549 / SOURCE 4
Five UEs share the same DM-RS



Table C3-14 ETU, 60 km/h, 12 PRB
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.55 dB
0.450 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.02 dB
2.57 Mbps
	
	
	
	

	64QAM r5/6 
	
	21.56 dB
4.47 Mbps
	
	
	
	

	R1-164549 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.55 dB
0.300 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.14 dB
1.71 Mbps
	
	
	
	

	64QAM r5/6 
	
	22.64 dB
2.99 Mbps
	
	
	
	

	R1-164549 / SOURCE 4
Two UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.60 dB
0.225 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.66 dB
1.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	N/A
	
	
	
	

	R1-164549 / SOURCE 4
Three UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.64 dB
0.180 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.78 dB
1.02 Mbps
	
	
	
	

	64QAM r5/6 
	
	N/A
	
	
	
	

	R1-164549 / SOURCE 4
Four UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.71 dB
0.150 Mbps
	
	
	
	

	16QAM r3/4 
	
	14.77 dB
0.855 Mbps
	
	
	
	

	64QAM r5/6 
	
	N/A
	
	
	
	

	R1-164549 / SOURCE 4
Five UEs share the same DM-RS



Table C3-15 ETU, 120 km/h, 12 PRB
	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.56 dB
0.450 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.32 dB
2.56 Mbps
	
	
	
	

	64QAM r5/6 
	
	25.40 dB
4.48 Mbps
	
	
	
	

	R1-164549 / SOURCE 4
DM-RS included in every TTI

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.57 dB
0.300 Mbps
	
	
	
	

	16QAM r3/4 
	
	13.50 dB
1.70 Mbps
	
	
	
	

	64QAM r5/6 
	
	N/A
	
	
	
	

	R1-164549 / SOURCE 4
Two UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.73 dB
0.226 Mbps
	
	
	
	

	16QAM r3/4 
	
	15.72 dB
1.28 Mbps
	
	
	
	

	64QAM r5/6 
	
	N/A
	
	
	
	

	R1-164549 / SOURCE 4
Three UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	0.74 dB
0.180 Mbps
	
	
	
	

	16QAM r3/4 
	
	15.98 dB
1.03 Mbps
	
	
	
	

	64QAM r5/6 
	
	N/A
	
	
	
	

	R1-164549 / SOURCE 4
Four UEs share the same DM-RS

	SNR at 10% BLER 
Throughput
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	1.08 dB
0.151 Mbps
	
	
	
	

	16QAM r3/4 
	
	N/A
	
	
	
	

	64QAM r5/6 
	
	N/A
	
	
	
	

	R1-164549 / SOURCE 4
Five UEs share the same DM-RS



Table C3-15 EPA, 60 km/h, 25 PRB
	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	2.5dB
2.22Mbps

	2.2dB
2.37Mbps
	--
	--
	1.75dB
2.12Mbps
	1.7dB
2.14Mbps

	16QAM r3/4 
	16.25dB
11.05Mbps
	16.25dB
11.2Mbps
	--
	--
	14.8dB
9.69Mbps
	14.2dB
9.71Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-164464 / Source 10
DM-RS included in every TTI

	SNR at 10% BLER
Throughput at 10% BLER 
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	QPSK r1/3 
	
	
	
	
	
	

	16QAM r3/4 
	
	
	
	11.9 dB
8.43 Mbps
	
	12.3 dB
9.70 Mbps

	64QAM r5/6 
	
	
	
	
	
	

	R1-162114 / Source 5
25 PRB, 10 MHz system bandwidth. Shared DMRS for 4-symbol sTTI.



Table C3-16 ETU, 3 km/h, AMC, with interference UEs
	SNR
	TTI length=1 
	TTI length=2 
	TTI length=3
	TTI length=4 
	TTI length=7
	TTI length=14 

	0 dB 
	
	
	
	0.9 Mbps
	
	0.38 Mbps

	5 dB 
	
	
	
	1.85 Mbps
	
	1.2 Mbps

	10 dB
	
	
	
	3.4 Mbps
	
	2.3 Mbps

	15 dB
	
	
	
	5.1 Mbps
	
	3.9 Mbps

	20 dB 
	
	
	
	7.1 Mbps
	
	5.8 Mbps

	25 dB
	
	
	
	8.35 Mbps
	
	7.65 Mbps

	R1-164820 / Source 5 
12 PRB, 10 MHz system bandwidth
Aggressive TBS selection and 16 RVs for 4-symbol sTTI; 
TBS selection with 10% initial BLER and 4 RVs for 1ms TTI.



Table C3-17 EVA, 120 km/h, 50 PRB
	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4(*)
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	0.59 dB
2.52 Mbps
	0.49 dB
3.36 Mbps
	
	0.68 dB
4.32 Mbps
	0.21 dB
4.32 Mbps

	16QAM r3/4
	
	12.94 dB
11.3 Mbps
	12.95 dB
15.1 Mbps
	15.67 dB
19.4 Mbps
	16.10 dB
19.4 Mbps
	17.08 dB
19.4 Mbps

	64QAM r5/6
	
	22.24 dB
18.9 Mbps
	22.27 dB
25.2 Mbps
	∞ dB
0 Mbps
	∞ dB
0 Mbps
	∞ dB
0 Mbps

	R1-164115 / Source 14
DM-RS included in every TTI
Full symbols
(*) shared symbol 4(3) for 16QAM r3/4, no shared symbol for 64QAM r5/6

	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	1.42 dB
3.78 Mbps
	1.35 dB
4.20 Mbps
	
	0.78 dB
4.32 Mbps
	

	16QAM r3/4
	
	13.36 dB
17.0 Mbps
	13.36 dB
18.9 Mbps
	14.41 dB
19.8 Mbps
	16.54 dB
21.1 Mbps
	

	64QAM r5/6
	
	22.77 dB
28.3 Mbps
	22.55 dB
31.5 Mbps
	∞ dB
0 Mbps
	
	

	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=2,3,4,7: one hybrid symbol

	SNR at 10% BLER
Throughput at 10% BLER
	TTI length=1
	TTI length=2
	TTI length=3
	TTI length=4
	TTI length=7
	TTI length=14

	QPSK r1/3
	
	
	
	
	
	

	16QAM r3/4
	
	
	
	12.82 dB
17.0 Mbps
	13.09 dB
19.4 Mbps
	

	64QAM r5/6
	
	
	
	
	20.50 dB
32.4 Mbps
	


	R1-164115 / Source 14
DM-RS included in every TTI
Hybrid symbols
TTI length=4,7: two hybrid symbols




[bookmark: _Toc323198847]C4	Link-level evaluation sPUCCH
Table C4-1 EPA, 1bit, 3km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0 
	
	0-3
	-2.3
	-8

	R1-162399 and R1-164640 / SOURCE 1
2 symbols and 4/4 symbols PUCCH details in R1-162403164640
7 symbols PUCCH format 1a/1b without frequency hopping

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	4.4
	
	
	
	

	R1-165305 / Source 8
Without frequency hopping
Reuse legacy PUCCH 1a structure



Table C4-2 EPA, 1bit, 60 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0 
	
	0-3
	-2.3
	-8

	R1-162399 and R1-164640 / SOURCE 1
2 symbols and 4/4 symbols PUCCH details in R1-164640
7 symbols PUCCH format 1a/1b without frequency hopping



Table C4-3 EPA, 2bit, 3km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0.5
	
	-2.52
	-0.3
	

	R1-162399 and R1-164640 / SOURCE 1
2 symbols and 4/4 symbols PUCCH details in R1-164640 
7 symbols PUCCH format 1a/1b without frequency hopping

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	5.88
	
	2.92
	0.14
	-5.46

	R1-163402 / Source 13
Without frequency hopping
Reuse legacy PUCCH structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	0.19
	-2.32
	-5.46

	R1-163402 / Source 13
With frequency hopping
Reuse legacy PUCCH structure

	[bookmark: _Hlk451428991]1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	4.9
	
	
	
	

	R1-165305 / Source 8
Without frequency hopping
Reuse legacy PUCCH 1b structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	-1.0
	-2.9
	-8.8


	R1-165212 / Source 15
Without frequency hopping
Reuse legacy PUCCH 1b structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	-3.7
	-5.8
	-8.8

	R1-165212 / Source 15
With frequency hopping
Reuse legacy PUCCH 1b structure



Table C4-4 EPA, 2bit, 60 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0.5
	
	2-2.5
	-0.3
	

	R1-162399 and R1-164640 / SOURCE 1
2 symbols and 4/4 symbols PUCCH details in R1-164640 
7 symbols PUCCH format 1a/1b without frequency hopping



Table C4-5 ETU, 1bit, 3km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0
	
	-0.82.9
	-2.9
	-7.8

	R1-162399 and R1-164640 / SOURCE 1
2 symbols and 4/4 symbols PUCCH details in R1-164640
7 symbols PUCCH format 1a/1b without frequency hopping

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	6.1
	
	-0.6
	-2.5
	
	

	R1-163520 / Source 4
Sequence-based PUCCH details in R1-163520

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	1.7
	-2.5
	
	

	R1-163520 / Source 4
sPUCCH (similar to legacy) details in R1-163520



Table C4-6 ETU, 1bit, 60 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0
	
	-0.82.9
	-2.9
	-7.8

	R1-162399 and R1-164640 / SOURCE 1
2 symbols and 4/4 symbols PUCCH details in R1-164640
7 symbols PUCCH format 1a/1b without frequency hopping



Table C4-7 ETU, 2bit, 3km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0.5
	
	-2.41.7
	-0.7
	

	R1-162399 and R1-164640 / SOURCE 1
2 symbols and 4/4 symbols PUCCH details in R1-164640
7 symbols PUCCH format 1a/1b without frequency hopping

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	4.31
	
	1.23
	-1.4
	

	R1-163402 / Source 13
Without frequency hopping
Reuse legacy PUCCH structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	-0.56
	-2.98
	-6.34

	R1-163402 / Source 13
With frequency hopping
Reuse legacy PUCCH structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	6.5
	
	-0.4
	-2.1
	
	

	R1-164545 / Source 4
Sequence-based PUCCH details in R1-164545

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	2.4
	-1.8
	
	

	R1-164545 / Source 4
sPUCCH (similar to legacy) details in R1-164545



Table C4-8 ETU, 2bit, 60 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0.5
	
	1.8-2.4
	-0.4
	

	R1-162399 and R1-164640 / SOURCE 1
2 symbols and 4/4 symbols PUCCH details in R1-164640
7 symbols PUCCH format 1a/1b without frequency hopping

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	4.17
	
	1.13
	-1.5
	

	R1-163402 / Source 13
Without frequency hopping
Reuse legacy PUCCH structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	-0.6
	-2.28
	-5.96

	R1-163402 / Source 13
With frequency hopping
Reuse legacy PUCCH structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	0
	-3.0

	-8.6

	R1-165212 / Source 15
Without frequency hopping
Reuse legacy PUCCH 1b structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	-3.2
	-5.6
	-8.6

	R1-165212 / Source 15
With frequency hopping
Reuse legacy PUCCH 1b structure



Table C4-9 EVA, 2bit, 60 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	5.38
	
	2.53
	-0.37
	

	R1-163402 / Source 13
Without frequency hopping
Reuse legacy PUCCH structure

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	0.24
	-2.32
	-5.76

	R1-163402 / Source 13
With frequency hopping
Reuse legacy PUCCH structure



Table C4-10 EPA, 3 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	
	-3.1
	-6.6

	R1-165421/ Source 8
Frequency hopping
Reuse legacy PUCCH 3 structure

	
	
	
	1.3 (2 RS)
2 (1 RS)
	-1.0
	

	R1-165421 / Source 8
Without frequency hopping
Reuse legacy PUCCH 3 structure



Table C4-11 EPA, 5 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	
	-2.5
	-6.0

	R1-165421/ Source 8
Frequency hopping
Reuse legacy PUCCH 3 structure

	
	
	
	2.1 (2 RS, no OCC)
2.6 (2 RS, 2xOCC)
2.9 (1 RS)
	-0.2
	

	R1-165421 / Source 8
Without frequency hopping
Reuse legacy PUCCH 3 structure



Table C4-12 EPA, 10 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	
	-0.2
	-3.4

	R1-165421 / Source 8
Frequency hopping
Reuse legacy PUCCH 3 structure

	
	
	
	4.6 (1RS,  no OCC)
5.4 (1 RS, 3xocc)
6.9 (2 RS, no OCC)
7.4 (2 RS, 2x OCC )
	3.5 (5 x OCC)
2.7 (no OCC)
	

	R1-165421 / Source 8
Without frequency hopping
Reuse legacy PUCCH 3 structure



Table C4-13 EPA, 30 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	
	3.8
	-0.1

	R1-165421 / Source 8
Frequency hopping
Reuse legacy PUCCH 4 structure



Table C4-14 EPA, 40 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	
	5.3
	1.0

	R1-165421 / Source 8
Frequency hopping
Reuse legacy PUCCH 4 structure




Table C4-15 ETU, 1 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	1.1 dB
	<- 1dB
	
	
	
	

	R1-164464 / Source 10
BLER at 1 % SNR




Table C4-160 ETU, 2 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	0.9
	-0.5
	
	
	

	R1-162508 / Source 4
sPUCCH for CSI details in R1-162508

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	3.8 dB
	-0.6 dB
	
	
	
	

	R1-164464 / Source 10
BLER at 1 % SNR

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	2.25
	
	
	
	
	

	R1-164464 / Source 10
Disjoint allocation of 2 PRBs
BLER at 1 % SNR



Table C4-171 ETU, 4 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	3.1
	1.1
	
	
	

	R1-162508 / Source 4
sPUCCH for CSI details in R1-162508

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	7.5 dB
	1.4 dB
	
	
	1.5 dB
	

	R1-164464 / Source 10
BLER at 1 % SNR




Table C4-182 ETU, 7 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	5
	2.8
	
	
	

	R1-162508 / Source 4
sPUCCH for CSI details in R1-162508



Table C4-19 ETU, 8 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	
	3.75 dB
	-2 dB

	R1-164464 / Source 10
BLER at 1 % SNR



Table C4-2014 ETU, 11 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	7.6
	4.5
	
	
	-1.9

	R1-162508 / Source 4
sPUCCH for CSI details in R1-162508
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Table C4-21 EPA, 1 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	2
	<-1dB
	
	
	
	

	R1-164464 / Source 10
BLER at 1 % SNR



Table C4-22 EPA, 2 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	4.25 dB
	-0.6dB
	
	
	
	

	R1-164464 / Source 10
BLER at 1 % SNR

	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	2.25 dB
	
	
	
	
	

	R1-164464 / Source 10
Disjoint allocation of 2 PRBs
BLER at 1 % SNR



Table C4-23 EPA, 4 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	6 dB
	0.6 dB
	
	
	1.25 dB
	

	R1-164464 / Source 10
BLER at 1 % SNR



Table C4-24 EPA, 8 bits, 3 km/h
	1 symbol
	2 symbols
	3 symbols
	4 symbols
	7 symbols
	14 symbols

	
	
	
	
	3dB
	-2.5 dB

	R1-164464 / Source 10
BLER at 1 % SNR
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