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In this contribution we provide link simulation results for the PDSCH for shortened TTI in LTE downlink.
Discussion
As discussed in [1], short TTI should be supported by both CRS and DMRS based transmission modes, which here is evaluated with link simulations. To be able to use DMRS demodulation with short TTI, the DMRS patterns need to be redesigned, as described in [1], leading to some increased overhead. 
Although having higher overhead, and thereby lower peak throughput, than CRS transmission, the DMRS can benefit from scenarios where beamforming can be used, e.g. with many TX antennas. We compare the CRS and DMRS performance in the simulations and show that the DMRS can have throughput benefits.
Evaluation results
This section presents selected results for the link-level simulation performance of PDSCH transmission with short and legacy length TTI. Results for all simulated combinations of parameters given in Table 1 can be found in the Appendix.
Simulation assumptions
The following table specifies the settings used in the link level evaluations, based on the WF on evaluation methodology [3], while Figure 1 gives the DMRS placement evaluated.
In addition to the PDSCH data channel, a shortened PDCCH control channel, is modeled with reserved resources, see [1]. In each short TTI, 72 RE (2 CCE) are reserved for scheduling, and not available for data transmission.
Table 1	Simulation parameters
	Parameter
	Value

	Carrier frequency
	2 GHz

	TTI length
	1/2/4/7 symbols

	Allocated bandwidth
	25 PRBs (5 MHz), 50 PRBs (10 MHz)

	Channel model 
	EPA, EVA

	UE speed
	3km/h (5.56 Hz), 60km/h (111 Hz)

	Antenna configuration
	2Tx (eNB), 2Rx (UE)

	Antenna correlation
	Uncorrelated

	Legacy PDCCH region
	2 OFDM symbols

	CP length
	Normal

	Transmission mode
	TM4, TM9 

	RS configuration
	TM4: 2 CRS ports;
TM9: 2 CRS ports, legacy DMRS pattern for 7 symbols, see Figure 1.

	Receiver type
	MMSE

	Channel estimation
	Practical

	Rank adaptation
	Fixed Rank 1 or 2

	Link adaptation
	Disabled

	Modulation and code rate
	64QAM 5/6, 16QAM 3/4, QPSK 1/3

	Precoding codebook
	Fixed

	TBS determination
	Calculated from modulation and code rate

	HARQ retransmission
	Disabled

	Performance metrics
	BLER

	Control channel overhead
	2CCE (72RE) reserved for short PDCCH transmission each short TTI

	TX EVM
	6%, (standard value in RAN4)










[bookmark: _Ref442270537]Figure 1. DMRS placement for TTI of length 7 symbols (left), 2 symbols (middle), and 1 symbol (right). Figure copied from [1].
TM4 results, using CRS
Figure 2 shows PDSCH demodulation performance (both throughput and BLER) for a single layer using CRS, for an EPA channel with low correlation. Simulation for both QPSK 1/3, 16QAM 3/4 and 64QAM 5/6 are shown in the same figure. In addition to simulations of short TTI length between 1 and 7 symbols, legacy TTI length of 14 symbols is shown as reference.
From the figure can be seen that the peak throughput is slightly lowered with decreasing TTI length. This is due to short PDCCH scheduling overhead (72 RE per short TTI), and also CRC overhead, which is 16 bits per short TTI.
The BLER performance is quite similar for the different TTI lengths. One thing that gives a slight performance difference is that channel estimation filtering can be done more with longer TTIs having a looser timing constraint. For short TTI length, not as much buffering and filtering can be done, but the effect is rather small.
The BLER for the 64QAM simulations clearly reaches an error floor. This is due to the 6% TX EVM and that the simulations use an MMSE receiver. But even with an IRC receiver or decreased TX EVM, there would still be radio imperfections visible at those high SNR levels, so a lower code rate than 5/6 for 64QAM might be preferred in the evaluations to move the SNR operating point downwards.
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[bookmark: _Ref441675390]Figure 2. CRS demodulation performance. EPA LOW, 3 km/h, 50 PRB, rank 1. 
The three curve sets correspond to QPSK 1/3, 16QAM 3/4 and 64QAM 5/6, respectively.
Both throughput and BLER shown
In Figure 3, the same simulation environment as in the previous figure is used, but now with a rank 2 transmission. The behavior is rather similar to the previous figure, but here, even higher SNR levels would be required for the high coding rate.
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[bookmark: _Ref441676431]Figure 3. CRS demodulation performance. EPA LOW, 3 km/h, 50 PRB, rank 2
In Figure 4, single layer transmission is again shown, but now for an EVA channel at 60 km/h speed. Similar behaviour as for the EPA 3 km/h channel.
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[bookmark: _Ref441676588]Figure 4. CRS demodulation performance. EVA LOW, 60 km/h, 50 PRB, rank 2
TM9 results, using DMRS
This section shows demodulation performance using DMRS, for the same channels and formats as used for CRS. The DMRS simulations use the DMRS pattern shown in Figure 1 and use TTI lengths between 2 and 14 symbols. Single symbol TTI is, as discussed above, not supported by this pattern, and not simulated here. No PRB bundling is used in the frequency direction.
Figure 5 shows demodulation performance for a single layer using DMRS, for the EPA channel with low correlation. As previously, simulations for both QPSK 1/3, 16QAM 3/4 and 64QAM 5/6 are shown in the same figure.
From the figure can be seen that the reduction of peak throughput is more affected decreasing TTI length than when using CRS. This is due to the fact that not only short PDCCH and CRC overhead are added, but also a DMRS overhead, increasing for shorter TTI lengths. Assuming that only every second TTI needs a DMRS transmission, however, the results for the 2-symbol TTI case can be improved. We see that the 14-symbol TTI case has a slightly lower BLER for QPSK, as it then benefits from the double number of RE per TTI.
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[bookmark: _Ref441677143]Figure 5. DMRS demodulation performance. EPA LOW, 3 km/h, 50 PRB, rank 1. 
The curves marked with “1/2 time” use DMRS transmission only every second TTI.
Figure 6 shows the same EPA 3 km/h environment as the previous figure, but now with rank 2 transmission. The performance is aligned with the rank-1 case.
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[bookmark: _Ref441677156]Figure 6. DMRS demodulation performance. EPA LOW, 3 km/h, 50 PRB, rank 2
Figure 7 shows demodulation performance for an EVA channel at 60 km/h. Here, the 7 symbol TTI clearly has the worst performance. The reason is that the 7 symbol TTI uses scheduling per slot, and the DMRS are using the legacy placement, see Figure 1. Thereby, the time distance between the beginning of the slot and the DMRS is too large to be able to handle the Doppler spread of the channel.

Observation 1: For slot-length TTI using DMRS, the DMRS pattern should be re-designed, as the legacy DMRS pattern is not efficient with high Doppler spread.
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[bookmark: _Ref441677162]Figure 7. DMRS demodulation performance. EVA LOW, 60 km/h, 50 PRB, rank 1
Comparison of CRS and DMRS
This section compares the demodulation performance of CRS and DMRS-based transmission. In Figure 8, the results from Figure 2 and Figure 5 are combined, for the 16-QAM r 3/4 modulation. To improve the channel estimation performance of DMRS, the results in Figure 8 and Figure 9 use PRB bundling of 3 PRB in frequency, leading to slightly increased DMRS performance.
As can be observed in the figure, the DMRS-based demodulation has a throughput that is a bit below the CRS throughput, due to the higher overhead.
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[bookmark: _Ref441679730]Figure 8. CRS and DMRS demodulation performance. EPA LOW, 3 km/h, 50 PRB, rank 1, 16QAM r3/4. PRB bundling of 3 PRB in frequency.
Beamforming
In Figure 9, demodulation performance is shown using a channel model using 8 cross-polarized TX antennas, and 2 RX antennas. The channel profile is an EVA channel and the correlation model with high spatial correlation, as defined in [2], section B.2.3A.3, with the correlation defined with α=β=0.9, γ=0.3.
These simulations also use a fixed MCS and fixed rank 1, but employ precoder feedback, estimated using CSI-RS. With this channel model, the DMRS-based schemes can benefit from beamforming gains, which is clearly visible in the figure. For given SNR, the BLER for DMRS-based transmission modes is significantly lower than for CRS-based modes, and the resulting throughput for low and medium SNR levels is better using DMRS than using CRS.

Observation 2: DMRS based demodulation for short TTI provides throughput benefit over CRS based demodulation when considering beamforming gains. 
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[bookmark: _Ref441679896]Figure 9. CRS and DMRS demodulation performance. EPA XPOL HIGH, 3 km/h, 50 PRB, rank 1, 16QAM r3/4. PRB bundling of 3 PRB in frequency.

Conclusion
In this contribution we discussed link level performance for short TTIs in downlink transmissions. The above discussion is summarized with the following observations:
Observations:
· Observation 1: For slot-length TTI using DMRS, the DMRS pattern should be re-designed, as the legacy DMRS pattern is not efficient with high Doppler spread.
· Observation 2: DMRS based demodulation for short TTI provides throughput benefit over CRS based demodulation when considering beamforming gains.
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Appendix: BLER results
[bookmark: _GoBack]CRS results, 10% BLER
EPA LOW, 3 km/h, 25 PRB, rank 1
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	1.86 
	1.70 
	1.49 
	1.53 
	1.54 

	16QAM r3/4 
	13.91 
	14.02 
	13.96 
	13.82 
	13.99 

	64QAM r5/6 
	22.40 
	22.51 
	22.15 
	22.43 
	22.18 



EPA LOW, 3 km/h, 25 PRB, rank 2
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	8.20 
	7.97 
	7.63 
	7.70 
	7.70 

	16QAM r3/4 
	24.52 
	24.26 
	24.13 
	23.90 
	24.11 

	64QAM r5/6 
	34.95 
	34.73 
	34.07 
	34.53 
	34.11 



EPA LOW, 60 km/h, 25 PRB, rank 1
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	2.17 
	1.89 
	1.50 
	1.48 
	1.16 

	16QAM r3/4 
	14.89 
	14.49 
	13.59 
	13.36 
	13.87 

	64QAM r5/6 
	23.36 
	22.91 
	21.81 
	22.20 
	22.41 



EPA LOW, 60 km/h, 25 PRB, rank 2
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	8.34 
	7.90 
	7.32 
	7.31 
	6.97 

	16QAM r3/4 
	24.51 
	23.93 
	23.29 
	22.99 
	24.09 

	64QAM r5/6 
	>36 
	>36 
	33.66 
	35.34 
	>36 



EVA LOW, 3 km/h, 25 PRB, rank 1
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	-0.12 
	-0.41 
	-0.66 
	-0.60 
	-0.61 

	16QAM r3/4 
	12.40 
	12.34 
	12.25 
	12.10 
	12.18 

	64QAM r5/6 
	20.93 
	20.84 
	20.35 
	20.66 
	20.34 



EVA LOW, 3 km/h, 25 PRB, rank 2
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	4.83 
	4.48 
	4.18 
	4.27 
	4.22 

	16QAM r3/4 
	21.00 
	20.78 
	20.62 
	20.41 
	20.56 

	64QAM r5/6 
	32.68 
	32.14 
	31.35 
	31.68 
	31.15 



EVA LOW, 60 km/h, 25 PRB, rank 1
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	0.44 
	0.15 
	-0.28 
	-0.24 
	-0.47 

	16QAM r3/4 
	13.37 
	12.98 
	12.31 
	12.08 
	12.29 

	64QAM r5/6 
	22.51 
	21.87 
	20.66 
	21.02 
	20.70 



EVA LOW, 60 km/h, 25 PRB, rank 2
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	5.37 
	4.96 
	4.51 
	4.54 
	4.35 

	16QAM r3/4 
	22.14 
	21.51 
	20.94 
	20.59 
	20.90 

	64QAM r5/6 
	>36 
	>36 
	32.34 
	33.40 
	33.07 



EPA LOW, 3 km/h, 50 PRB, rank 1
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	0.92 
	0.54 
	0.50 
	0.41 
	0.42 

	16QAM r3/4 
	13.60 
	13.36 
	13.73 
	13.59 
	13.47 

	64QAM r5/6 
	22.27 
	21.80 
	21.94 
	22.54 
	22.15 



EPA LOW, 3 km/h, 50 PRB, rank 2
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	6.76 
	6.28 
	6.22 
	6.10 
	6.11 

	16QAM r3/4 
	23.12 
	22.76 
	23.25 
	23.04 
	22.89 

	64QAM r5/6 
	33.46 
	32.57 
	32.84 
	33.71 
	33.18 



EPA LOW, 60 km/h, 50 PRB, rank 1
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	1.07 
	0.63 
	0.42 
	0.31 
	0.07 

	16QAM r3/4 
	14.15 
	13.46 
	13.14 
	12.97 
	13.20 

	64QAM r5/6 
	22.68 
	21.76 
	21.22 
	21.99 
	22.03 



EPA LOW, 60 km/h, 50 PRB, rank 2
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	6.61 
	6.05 
	5.80 
	5.62 
	5.39 

	16QAM r3/4 
	23.05 
	22.40 
	22.63 
	22.50 
	23.14 

	64QAM r5/6 
	>36 
	35.58 
	33.08 
	35.10 
	35.88 



EVA LOW, 3 km/h, 50 PRB, rank 1
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	-0.83 
	-1.07 
	-1.05 
	-1.13 
	-1.14 

	16QAM r3/4 
	11.85 
	11.75 
	12.06 
	11.86 
	11.92 

	64QAM r5/6 
	20.49 
	20.11 
	20.17 
	20.53 
	20.36 



EVA LOW, 3 km/h, 50 PRB, rank 2
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	3.84 
	3.47 
	3.50 
	3.39 
	3.36 

	16QAM r3/4 
	20.09 
	19.91 
	20.29 
	20.00 
	20.01 

	64QAM r5/6 
	31.97 
	30.96 
	31.14 
	31.74 
	31.52 



EVA LOW, 60 km/h, 50 PRB, rank 1
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	-0.12 
	-0.49 
	-0.64 
	-0.78 
	-0.93 

	16QAM r3/4 
	12.62 
	12.29 
	12.16 
	11.97 
	12.04 

	64QAM r5/6 
	21.92 
	20.86 
	20.41 
	20.78 
	20.56 



EVA LOW, 60 km/h, 50 PRB, rank 2
	SNR at 10% BLER 
	1 
	2 
	4 
	7 
	14 

	QPSK r1/3 
	4.51 
	4.16 
	4.05 
	3.91 
	3.73 

	16QAM r3/4 
	21.04 
	20.51 
	20.62 
	20.33 
	20.40 

	64QAM r5/6 
	>36 
	35.11 
	32.00 
	33.39 
	33.06 



DMRS results, 10% BLER
EPA LOW, 3 km/h, 25 PRB, rank 1
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	2.93 
	2.68 
	2.69 
	2.04 
	2.87 

	16QAM r3/4 
	14.35 
	14.42 
	14.30 
	14.09 
	14.38 

	64QAM r5/6 
	23.31 
	22.77 
	22.98 
	22.86 
	24.35 



EPA LOW, 3 km/h, 25 PRB, rank 2
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	9.75 
	9.38 
	9.37 
	8.39 
	9.68 

	16QAM r3/4 
	25.58 
	25.59 
	25.30 
	25.27 
	25.68 

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



EPA LOW, 60 km/h, 25 PRB, rank 1
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	2.49 
	2.22 
	2.28 
	1.71 
	2.47 

	16QAM r3/4 
	13.89 
	14.16 
	14.66 
	14.37 
	14.16 

	64QAM r5/6 
	23.00 
	24.75 
	>36 
	23.88 
	28.89 



EPA LOW, 60 km/h, 25 PRB, rank 2
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	9.04 
	8.75 
	8.97 
	8.00 
	9.05 

	16QAM r3/4 
	24.91 
	29.73 
	>36 
	25.85 
	28.82 

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



EVA LOW, 3 km/h, 25 PRB, rank 1
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	0.95 
	0.64 
	0.63 
	0.00 
	0.89 

	16QAM r3/4 
	12.97 
	13.01 
	12.76 
	12.44 
	13.01 

	64QAM r5/6 
	22.27 
	21.28 
	21.35 
	21.01 
	23.69 



EVA LOW, 3 km/h, 25 PRB, rank 2
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	6.48 
	6.10 
	6.07 
	4.96 
	6.42 

	16QAM r3/4 
	22.62 
	22.57 
	22.18 
	21.71 
	22.76 

	64QAM r5/6 
	>36 
	35.05 
	35.31 
	36.00 
	>36 



EVA LOW, 60 km/h, 25 PRB, rank 1
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	0.79 
	0.49 
	0.54 
	0.01 
	0.74 

	16QAM r3/4 
	12.83 
	13.06 
	13.34 
	12.93 
	13.05 

	64QAM r5/6 
	22.50 
	23.14 
	>36 
	22.37 
	31.04 



EVA LOW, 60 km/h, 25 PRB, rank 2
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	6.45 
	6.15 
	6.25 
	5.26 
	6.42 

	16QAM r3/4 
	22.85 
	24.99 
	>36 
	23.04 
	25.42 

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



EPA LOW, 3 km/h, 50 PRB, rank 1
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	1.98 
	1.91 
	1.87 
	1.21 
	1.95 

	16QAM r3/4 
	13.85 
	13.79 
	14.13 
	13.80 
	13.88 

	64QAM r5/6 
	23.18 
	22.81 
	22.68 
	22.62 
	23.69 



EPA LOW, 3 km/h, 50 PRB, rank 2
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	8.23 
	8.12 
	7.97 
	7.03 
	8.16 

	16QAM r3/4 
	23.91 
	23.79 
	24.28 
	23.94 
	24.00 

	64QAM r5/6 
	>36 
	35.55 
	35.46 
	>36 
	>36 



EPA LOW, 60 km/h, 50 PRB, rank 1
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	1.37 
	1.34 
	1.32 
	0.77 
	1.38 

	16QAM r3/4 
	13.05 
	13.22 
	14.76 
	13.98 
	13.30 

	64QAM r5/6 
	22.30 
	27.54 
	>36 
	23.46 
	25.72 



EPA LOW, 60 km/h, 50 PRB, rank 2
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	7.44 
	7.44 
	7.47 
	6.61 
	7.46 

	16QAM r3/4 
	23.07 
	25.90 
	>36 
	24.81 
	25.77 

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



EVA LOW, 3 km/h, 50 PRB, rank 1
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	0.30 
	0.31 
	0.26 
	-0.48 
	0.27 

	16QAM r3/4 
	12.27 
	12.28 
	12.51 
	12.17 
	12.31 

	64QAM r5/6 
	21.54 
	21.16 
	21.04 
	21.12 
	21.86 



EVA LOW, 3 km/h, 50 PRB, rank 2
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	5.27 
	5.29 
	5.19 
	4.39 
	5.23 

	16QAM r3/4 
	21.26 
	21.27 
	21.64 
	21.32 
	21.40 

	64QAM r5/6 
	>36 
	35.39 
	35.31 
	>36 
	>36 



EVA LOW, 60 km/h, 50 PRB, rank 1
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	0.19 
	0.21 
	0.19 
	-0.44 
	0.18 

	16QAM r3/4 
	12.18 
	12.33 
	13.56 
	12.76 
	12.38 

	64QAM r5/6 
	21.83 
	24.79 
	>36 
	22.51 
	24.92 



EVA LOW, 60 km/h, 50 PRB, rank 2
	SNR at 10% BLER 
	2 
	4 
	7 
	14 
	2, 1/2 time 

	QPSK r1/3 
	5.48 
	5.59 
	5.59 
	4.71 
	5.49 

	16QAM r3/4 
	21.63 
	23.22 
	>36 
	22.78 
	23.51 

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



Comparison CRS/DMRS results, 10% BLER
EPA LOW, 3 km/h, 50 PRB, rank 1, 3PRB DMRS bundl
	SNR at 10% BLER 
	2, CRS 
	4, CRS 
	7, CRS 
	14, CRS 
	2, DMRS 
	4, DMRS 
	7, DMRS 
	14, DMRS 
	2, DMRS, 1/2 time 

	16QAM r3/4 
	13.36 
	13.73 
	13.59 
	13.47 
	13.46 
	13.40 
	13.81 
	13.58 
	13.51 



EVA LOW, 3 km/h, 50 PRB, rank 1, 3PRB DMRS bundl
	SNR at 10% BLER 
	2, CRS 
	4, CRS 
	7, CRS 
	14, CRS 
	2, DMRS 
	4, DMRS 
	7, DMRS 
	14, DMRS 
	2, DMRS, 1/2 time 

	16QAM r3/4 
	11.75 
	12.06 
	11.86 
	11.92 
	12.15 
	12.15 
	12.40 
	12.19 
	12.19 



EPA XPOL HIGH, 3 km/h, 50 PRB, rank 1, 3PRB DMRS bundl
	SNR at 10% BLER 
	2, CRS 
	4, CRS 
	7, CRS 
	14, CRS 
	2, DMRS 
	4, DMRS 
	7, DMRS 
	14, DMRS 
	2, DMRS, 1/2 time 

	16QAM r3/4 
	6.85 
	7.17 
	6.98 
	6.97 
	4.26 
	4.20 
	4.48 
	4.34 
	4.26 



EVA XPOL HIGH, 3 km/h, 50 PRB, rank 1, 3PRB DMRS bundl
	SNR at 10% BLER 
	2, CRS 
	4, CRS 
	7, CRS 
	14, CRS 
	2, DMRS 
	4, DMRS 
	7, DMRS 
	14, DMRS 
	2, DMRS, 1/2 time 

	16QAM r3/4 
	5.49 
	5.78 
	5.61 
	5.65 
	4.39 
	4.37 
	4.63 
	4.45 
	4.42 
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