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Introduction
This contribution captures the link level simulation results from different companies into TR 38.891.
Text Proposal

<Start of Text Proposal for TR 38.891>
<Text omit>
5.2.1
System level simulation

The system level simulation as supplementary for link level simulation is to check whether the UE working on FR2 UL 256QAM can achieve target SNR at BS side and to further confirm FR2 UL 256QAM is feasible.
5.2.1.1   Simulation assumptions
Table 5.2.1.1-1 System level simulation assumptions
	Parameters
	Urban macro
	Indoor

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	50m x 120m, 12BSs

	Inter-site distance
	200m (baseline)

300m (optional)
	20m

	BS antenna height
	25 m
	3 m

	UE location
	Outdoor/indoor
	Outdoor and indoor
	Indoor

	
	Indoor UE ratio
	20%
	

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	

	
	LOS/NLOS
	LOS and NLOS
	LOS and NLOS

	
	UE antenna height
	Same as 3D-Uma in TR 36.873
	 1.5 m

	UE distribution (horizontal)
	Uniform

	Minimum BS – UE distance (2D)
	35 m
	0 m

	Shadowing correlation
	Between cells: 1.0

Between sites: 0.5
	

	Pathloss 
	Uma LOS and NLOS in table 5.2.2.1-1 of 38.803
	InH – Office LOS and NLOS in table 5.2.2.1-1 of 38.803

	Carrier frequency
	29GHz, 39GHz

	BS antenna configuration
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)

(dv, dh) = (0.5λ, 0.5λ)

GE,max = 8 dBi
	(Mg, Ng, M, N, P) = (1, 1, 8, 16, 2)

(dv, dh) = (0.5λ, 0.5λ)

GE,max = 5 dBi

	UE antenna configuration
	First priority: 

PC1/PC2/PC5:
(Mg, Ng, M, N, P) = (1, 1, 4, 4, 2) (dv, dh) = (0.5λ, 0.5λ)

GE,max = 5 dBi

Second priority: 

PC3:

 (Mg, Ng, M, N, P) = (1, 1, 2, 2, 2) (dv, dh) = (0.5λ, 0.5λ)

GE,max = 5 dBi

	System bandwidth
	200MHz

	Target SNR at BS side
	FFS

	UE max output power
	PC1: 35 dBm/PC2: 23dBm/PC3: 23 dBm/PC5: 23 dBm 


<Text omit>
5.2.2.2   Simulation results from Nokia [R4-2215577]
The link level simulation results at 29 GHz (n257) and 39 GHz (n260) using the highlighted parameters in table 1 are shown in figures 1 and 2, respectively.
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Figure 1. Simulation results at 29 GHz (n257)
[image: image2.png]Throughput

39GHz, TDL-D 30ns, 50MHz

—E— BW=50 Mriz,
—P—BW=50 MHz,
- & - BW=50 Mitz,

—E— BW=50 MHz,
—B—BW=50 MHz,
- ©-BW=50MHz,
- 3 -BW=50 MHz,
| —E— BW=50 MHz,
—H—BW=50 MHz,
- © -BW=50MHz,
— 5 - BW=50 MHz,
|~ BW=50 MHz,
> BW=50 MHz,
— © -BW=50 MHz,
- > -BW=50MHz,

5C5=120 kHz,
5C5=120 kHz,
. MCS index 23,
., MCS index 24,
. MCS index 21,
., MCS index 23,
. MCS index 23,
., MCS index 24,
. MCS index 21,
., MCS index 23,
5C5=120 kHz,
5C5=120 kHz,
5C5=120 kHz,
5C5=120 kHz,
5C5=120 kHz,
5C5=120 kHz,

MCS index 21,
MCS index 23,

MCS index 23,
MCS index 24,
MCS index 21,
MCS index 23,
MCS index 23,
MCS index 24,

 MCS table 1 (640AM), EVM 3

MCS table 2 (256QAM), EVM 0
MCS table 2 (256QAM), EVM 0
MCS table 1 (64QAM), EVM 0
MCS table 1 (64QAM), EVM 0
MCS table 2 (256QAM), EVM 3
MCS table 2 (256QAM), EVM 3

MCS table 1 (64QAM), EVM 3
MCS table 2 (256QAM), EVM 3.5
MCS table 2 (256QAM), EVM 3.5
MCS table 1 (64QAM), EVM 3.5
MCS table 1 (64QAM), EVM 3.5
MCS table 2 (256QAM), EVM 4
MCS table 2 (256QAM), EVM 4
MCS table 1 (64QAM), EVM 4
MCS table 1 (64QAM), EVM 4

10°
18 20 22

24 26

28 30
SNR [dB]

32 34 3% 38

40




Figure 2. Simulation results at 39 GHz (n260)
It can be observed from figure 1 that at 29 GHz (n257):

-
If MCS index is 21, 256QAM goes over 64QAM in around 24-25 dB for all simulated EVMs.

-
If MCS index is 23, 256QAM goes over 64QAM in around 28 dB for (transmit and receive) EVM of 3%, around 32 dB for (transmit and receive) EVM of 3.5%, and loses for (transmit and receive) EVM of 4%.

On the other hand, it can be observed from figure 2 that at 39 GHz (n260):

-
Only with (transmit and receive) EVM of 0%, MCS21 for 256QAM seems to win 64QAM in around 36 dB.

Note that the PN is challenging case at 39 GHz (n260), and due to small allocation, the number of PTRS symbols is quite low so even higher complexity ICI compensation would not really help here.
5.2.2.3   Simulation results from LG Electronics [R4-2215920]
Table 2 shows the cross throughput point, where the cross throughput point indicates the SNR value at which the throughput of 64QAM and 256QAM is same, that is, after the corresponding SNR, the throughput of 256QAM is higher than 64QAM
Table 2 Cross throughput point (29 GHz and 48 GHz, CBW:100 MHz, EVM:Tx=Rx)

Referebce: MCS24(64QAM, PUSCH Table 1, OFDM)
	Propagation
MCS
Mode
	EVM: 2%
	EVM: 3%
	EVM: 3.5%

	
	29 GHz
	48 GHz
	29 GHz
	48 GHz
	29 GHz
	48 GHz

	TDL-A
MCS 21
(256 QAM, PDSCH Table 2, OFDM)
	24.5 dB
	N/A
	27 dB
	N/A
	30 dB
	N/A

	TDL-A
MCS 23
(256 QAM, PDSCH Table 2, OFDM)
	29 dB
	N/A
	N/A
	N/A
	N/A
	N/A

	TDL-D
MCS 21
(256 QAM, PDSCH Table 2, OFDM)
	18.5 dB
	30 dB
	20 dB
	N/A
	21 dB
	N/A

	TDL-D
MCS 23
(256 QAM, PDSCH Table 2, OFDM)
	23 dB
	N/A
	24.5 dB
	N/A
	27 dB
	N/A

	AWGN
MCS 21
(256 QAM, PDSCH Table 2, OFDM)
	16 dB
	22.5 dB
	16.5 dB
	24 dB
	17 dB
	27.5dB

	AWGN
MCS 23
(256 QAM, PDSCH Table 2, OFDM)
	19 dB
	N/A
	20 dB
	N/A
	21 dB
	N/A


29 GHz (n257), EVM(Tx=Rx):3.5%
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	Fig1. Throughput performance between 256QAM and 64QAM in TDL-A
	Fig2. Throughput performance between 256QAM and 64QAM in TDL-D
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	Fig3. Throughput performance between 256QAM and 64QAM in AWGN


29 GHz (n257), EVM(Tx=Rx):3%
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	Fig4. Throughput performance between 256QAM and 64QAM in TDL-A
	Fig5. Throughput performance between 256QAM and 64QAM in TDL-D

	[image: image8.png]500

400

Throughput, Mbps

150

100

50

CP-OFDM, 2x2 rank1, SCS 120 kHz, AWGN, BW 100MHz

i 0icezs poScIED, PTRSK2 O |
| —A— 1.0 (MCS2APDSCH), PTRS K-2 CPE.

Cross point:20 dB

int:16.5 dB

SNR, dB





	Fig6. Throughput performance between 256QAM and 64QAM in AWGN


29 GHz (n257), EVM(Tx=Rx):2%
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	Fig7. Throughput performance between 256QAM and 64QAM in TDL-A
	Fig8. Throughput performance between 256QAM and 64QAM in TDL-D
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	Fig9. Throughput performance between 256QAM and 64QAM in AWGN


48 GHz (n262), EVM(Tx=Rx):3.5%
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	Fig10. Throughput performance between 256QAM and 64QAM in TDL-A
	Fig11. Throughput performance between 256QAM and 64QAM in TDL-D
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	Fig12. Throughput performance between 256QAM and 64QAM in AWGN


48 GHz (n262), EVM(Tx=Rx):3%
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	Fig13. Throughput performance between 256QAM and 64QAM in TDL-A
	Fig14. Throughput performance between 256QAM and 64QAM in TDL-D
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	Fig15. Throughput performance between 256QAM and 64QAM in AWGN


48 GHz (n262), EVM(Tx=Rx):2%
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	Fig16. Throughput performance between 256QAM and 64QAM in TDL-A
	Fig17. Throughput performance between 256QAM and 64QAM in TDL-D
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	Fig18. Throughput performance between 256QAM and 64QAM in AWGN


From the simulation results, the followings are observed for UL 256QAM performance gain,
Observation1: In 29 GHz & TDL-A,

· There is the performance gain in MCS21 when EVM ≥ 3.0% 

· There is no performance gain in MCS23
Observation2: In 29 GHz & TDL-D
· There is the perfornace gain when EVM = 3.5%
Observation3: In 29 GHz & AWGN
· There is the perfornace gain at a relatively low SNR when EVM = 3.5%.
Observation4: In 48 GHz, 

· There is no performance gain in most cases

5.2.2.4   Simulation results from vivo [R4-2216128]
· 29 GHz

· TDL-A
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· TDL-D
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The simulation results above are summarized as follows.

Observation 1：The UL 256 QAM under 29 GHz can achieve performance gain at: 
	Tx_EVM = Rx_EVM =3%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	22.0 dB
	22.8 dB
	20 dB
	21 dB
	18 dB
	19.2 dB

	CP-OFDM
	22.5 dB
	23.8 dB
	20.3 dB
	21.5 dB
	19.2 dB
	19.7 dB


	Tx_EVM = Rx_EVM =3.5%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	22.2 dB
	23.1 dB
	20.3 dB
	21.2 dB
	18.5 dB
	19.5 dB

	CP-OFDM
	22.7 dB
	24 dB
	20.8 dB
	21.8 dB
	19.5 dB
	19.7 dB


	Tx_EVM = Rx_EVM =4%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	22.9 dB
	23.5 dB
	20.6 dB
	21.5 dB
	19.2 dB
	19.7 dB

	CP-OFDM
	23.2 dB
	24.7 dB
	21.2 dB
	22 dB
	19.8 dB
	19.9 dB


· 39 GHz

· TDL-A
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—+—39GHz TDL-A 256-QAM CP-OFDM MCS-21 RANK1 EVM = 3.5%
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- ¢ ~39GHz TDL-A 64-QAM CP-OF DM MCS-24 RANK1 EVM = 3.5%

- v -39GHz TDL-A 64-QAM DFT-s-OFDM MCS-22 RANK1 EVM = 3.5%
- 4 -39GHz TDL-A 64-QAM DFT-s-OF DM MCS-23 RANK1 EVM = 3.5%
—+—39GHz TDL-A 256-QAM CP-OFDM MCS-21 RANK1 EVM = 4%
—+—39GHz TDL-A 256-QAM CP-OFDM MCS-23 RANK1 EVM = 4%
—+—39GHz TDL-A 256-QAM DFT-S-OFDM MCS-21 RANK1 EVM = 4%
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- = -39GHz TDL-A 64-QAM CP-OFDM MCS-23 RANK1 EVM = 4%

- ¢ ~39GHz TDL-A 64-QAM CP-OF DM MCS-24 RANK1 EVM = 4%

- v -39GHz TDL-A 64-QAM DFT-s-OFDM MCS-22 RANK1 EVM = 4%

- 4 -39GHz TDL-A 64-QAM DFT-s-OF DM MCS-23 RANK1 EVM = 4%
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· TDL-D
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· AWGN
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Observation 2：The UL 256 QAM under 39 GHz can achieve performance gain at: 
	Tx_EVM = Rx_EVM =3%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	24 dB
	27 dB
	22.3 dB
	25.8 dB
	19.9 dB
	22 dB

	CP-OFDM
	28 dB
	N/A
	24 dB
	N.A.
	21.5 dB
	26 dB


	Tx_EVM = Rx_EVM =3.5%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	24.4 dB
	27.5 dB
	23 dB
	26 dB
	20 dB
	23 dB

	CP-OFDM
	29.2 dB
	N/A
	25 dB
	N.A.
	21.8 dB
	28 dB


	Tx_EVM = Rx_EVM =4%
	TDL-A
	TDL-D
	AWGN

	
	50 MHz
	100MHz
	50 MHz
	100MHz
	50 MHz
	100MHz

	DFT-s-OFDM
	24.8 dB
	28.2 dB
	23.3 dB
	28 dB
	20.3 dB
	23 dB

	CP-OFDM
	34 dB
	N/A
	25.8 dB
	N.A.
	22 dB
	30 dB


· 48 GHz

· TDL-A
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· TDL-D
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Observation 3：The UL 256 QAM is hard to bring performance gain under 48 GHz
5.2.2.5   Simulation results from Huawei [R4-2216245]
The link lever simulation results are shown in Figure 2-1, Figure 2-2 and Figure 2-3 for TDL-D in different frequency ranges. From the simulation results, it is shown that support 256 QAM can provide significant performance gain over 64QAM where the UE is in good propagation condition.
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 Figure 2-1 Throughput comparison of 256QAM and 64QAM for RANK1_29 GHz
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Figure 2-2 Throughput comparison of 256QAM and 64QAM for RANK1_39GHz
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Figure 2-3 Throughput comparison of 256QAM and 64QAM for RANK1_48GHz
5.2.2.6   Simulation results from Sony [R4-2216251]
We performed simulations and compared the throughput between 64QAM and 256QAM for three different transmit and receive EVM values (3%, 3.5%, and 4%). TX EVM has been the same as RX EVM in each simulation. The simulations are done according to the agreed simulation assumptions [3]. Only Rank-1, and AWGN for 29 GHz, respectively 48 GHz, are simulated so far. 100MHz channel BW and no HARQ have been used. Phase noise is added according to option 2 in the simulation assumptions, i.e., example2, at both the UE and BS.

· 29 GHz

We performed simulations to address whether 256-QAM works in FR2-1 and to demonstrate its performance gain. The result is shown in Figure 1.
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Figure 1 Throughput comparing 64QAM and 256QAM with AWGN for 29GHz, EVM 3%, 3.5% and 4%.
Figure 1 shows that throughput for 64QAM (red curve) has already saturated at an SNR level of 16dB. For 256QAM, SNR levels of 22 dB (EVM=3%), 23 dB (3.5%) and 24 dB (EVM=4%) are required to exceed the throughput performance of 64QAM. The simulations have been carried out with a simple receiver, and further studies of advanced receivers are needed to determine whether the above results could be improved.

Observation 1
For 256QAM to exceed throuput performance of 64QAM SNR levels of 22 dB (EVM=3%) to 24 dB (EVM=4%) are required.

5.2.2.7   Simulation results from Xiaomi [R4-2216350]
We compare the UL 256QAM and UL 64QAM performance under different channel conditions and carrier frequencies to determine whether UL 256QAM can provide gains over UL 64QAM for FR2-1. For all simulation, we assumed 50MHz channel bandwidth with 120kHz SCS and phase noise model of example2 (UE) + example2(BS) based on above simulation assumptions.
a) CP-OFDM

1) 29GHz
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Figure 2.1-1 Throughput performance for 29GHz under AWGN, CP-OFDM
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Figure 2.1-2 Throughput performance for 29GHz under TDL-D, CP-OFDM
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Figure 2.1-3 Throughput performance for 29GHz under TDL-A, CP-OFDM

2) 39GHz
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Figure 2.1-4 Throughput performance for 39GHz under AWGN, CP-OFDM
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Figure 2.1-5 Throughput performance for 39GHz under TDL-D, CP-OFDM
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Figure 2.1-6 Throughput performance for 39GHz under TDL-A, CP-OFDM
3) 48GHz
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Figure 2.1-7 Throughput performance for 48GHz under AWGN, CP-OFDM

b) DFT-s-OFDM

1) 29GHz
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Figure 2.1-8 Throughput performance for 29GHz under AWGN, DFT-s-OFDM
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Figure 2.1-9 Throughput performance for 29GHz under TDL-D, DFT-s-OFDM
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Figure 2.1-10 Throughput performance for 29GHz under TDL-A, DFT-s-OFDM
2) 39GHz
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Figure 2.1-11 Throughput performance for 39GHz under AWGN, DFT-s-OFDM
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Figure 2.1-12 Throughput performance for 39GHz under TDL-D, DFT-s-OFDM
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Figure 2.1-13 Throughput performance for 39GHz under TDL-A, DFT-s-OFDM
3) 48GHz
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Figure 2.1-14 Throughput performance for 39GHz under TDL-A, DFT-s-OFDM
From the simulation results, table 2.1-1 summary the SNR required to achieve gains for 256QAM compare to 64QAM:

Table 2.1-1 UL 256QAM required SNR to achieve gains compare to 64QAM
	Parameters for UL 256QAM
	SNR required to achieve gains for 256QAM [dB]

	
	29GHz
	39GHz
	48GHz

	Channel 
	MCS 
	3%+3%
	3.5%+3.5%
	4%+4%
	3%+3%
	3.5%+3.5%
	4%+4%
	3%+3%
	3.5%+3.5%
	4%+4%

	AWGN
1x2 RANK1
	MCS21
	CP-OFDM
	19.3
	19.5
	19.6
	20
	21.5
	22
	24
	25
	28

	
	
	DFT-OFDM
	19.3
	19.5
	19.6
	20.1
	21.1
	21.7
	22.5
	23.6
	25

	
	MCS23
	CP-OFDM
	23
	23.5
	25.5
	NA
	NA
	NA
	NA
	NA
	NA

	
	
	DFT-OFDM
	22.5
	23.5
	24.7
	NA
	NA
	NA
	NA
	NA
	NA

	TDL-D
2x2 RANK2
	MCS21
	CP-OFDM
	21.8 
	22.5
	23.1
	24.1
	25.2
	28
	-
	-
	-

	
	
	DFT-OFDM
	22 
	22.6
	23.3
	24.1
	25.7
	28
	-
	-
	-

	
	MCS23
	CP-OFDM
	25.8
	27.3
	NA
	NA
	NA
	NA
	
	
	

	
	
	DFT-OFDM
	25.7
	26.1
	28
	NA
	NA
	NA
	-
	-
	-

	TDL-A
2x2 RANK2
	MCS21
	CP-OFDM
	21.8
	22.7
	23.8
	25.2
	26.7
	NA
	-
	-
	-

	
	
	DFT-OFDM
	21.8
	22.7
	23.8
	NA
	NA
	NA
	-
	-
	-

	
	MCS23
	CP-OFDM
	26.5
	28
	NA
	NA
	NA
	NA
	-
	-
	-

	
	
	DFT-OFDM
	25.8
	27.5
	NA
	NA
	NA
	NA
	-
	-
	-

	- means the related simulations haven’t been done due to time limit.


Observation:
And it is shown that supporting UL 256 QAM can provide significant performance gain over UL 64QAM for 3.5% EVM. 

For AWGN channel with 3.5% Tx EVM+3.5% Rx EVM, a SNR of >19.5 dB is needed for 29GHz, a SNR of >21.1 dB is needed for 39GHz and a SNR of >23.6 dB is needed for 48GHz.

For TDL-A and TDL-D fading channel with 3.5% Tx EVM+3.5% Rx EVM, a SNR of >22.5 dB is needed for 29GHz, a SNR of >25.2 dB is needed for 39GHz, due to lime limit, the related simulation for 48GHz haven’t been done.
5.2.2.8   Simulation results from ZTE [R4-2216426]
To study the gain and operating SNR, link level simulation approach was adopted to compare 256QAM with 64QAM. The simulation assumptions are from [2] as listed in Annex A1, and the parameters used in this simulation are marked in red. The throughput curves for CP-OFDM Rank1 transmission are listed in figure A.1~ figure A.9 in Annex for reference.
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Figure A.1: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @29GHz AWGN channel
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Figure A.2: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @29GHz TDLD channel
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Figure A.3: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @29GHz TDLA channel
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Figure A.4: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @39GHz AWGN channel
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Figure A.5: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @39GHz TDLD channel
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Figure A.6: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @39GHz TDLA channel
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Figure A.7: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @48GHz AWGN channel
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Figure A.8: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @48GHz TDLD channel
[image: image65.png]<108 CP-OFDM TDLA @48GHz

35

25

—S— 64gam MCS23 EVM3

—#— 64qam MCS24 EVM3
—&— 256qam MCS21 EVM3

18 [ —#—256qam MCs23 EVM3
|—+— 64qam MCS23 EVM3.5
|—— 64qam MCS24 EVM3.5
1 |——2560am MCs21 EVM3 5

Throughput

|—<— 256qam MCS23 EVM3 5
—&— 64gam MCS23 EVIMA
—5— 64gam MCS24 EVIMA
—&— 256qam MCS21 EVIMA
o7 256qam Mos23 VI

-
22 24 26 28 30 32 34 36 38 40

05





Figure A.9: Throughput performance comparison between FR2 UL 256QAM and FR2 UL 64QAM @48GHz TDLA channel
The target SNR values are summarized in table 1, where “-” means that 256QAM can not provide better performance in the given SNR range compared to 64QAM.
Table 1. Target SNR for CP-OFDM, Rank 1 transmission
	index
	frequency
	Channel
	Test setup (64QAM/256QAM)

	Target SNR

	
	
	
	
	EVM 3.0+3.0
	EVM 3.5+3.5
	EVM 4.0+4.0

	1
	29GHz
	AWGN
	MCS23/21  
	21.31
	21.71
	22.19

	2
	
	
	MCS24/23
	25.92
	27.66
	31.06

	3
	
	TDL-D
	MCS23/21
	23.42
	23.73
	24.16

	4
	
	
	MCS24/23
	28.44
	30.10
	34.28

	5
	
	TDL-A
	MCS23/21
	25.90
	26.45
	27.23

	6
	
	
	MCS24/23
	31.49
	34.31
	-

	7
	39GHz
	AWGN
	MCS23/21  
	21.28
	21.64
	21.95

	8
	
	
	MCS24/23
	25.86
	27.64
	30.62

	9
	
	TDL-D
	MCS23/21
	26.36
	27.50
	29.23

	10
	
	
	MCS24/23
	-
	-
	-

	11
	
	TDL-A
	MCS23/21
	30.48
	32.35
	36.62

	12
	
	
	MCS24/23
	-
	-
	-

	13
	48GHz
	AWGN
	MCS23/21  
	-
	-
	-

	14
	
	
	MCS24/23
	-
	-
	-

	15
	
	TDL-D
	MCS23/21
	-
	-
	-

	16
	
	
	MCS24/23
	-
	-
	-

	17
	
	TDL-A
	MCS23/21
	-
	-
	-

	18
	
	
	MCS24/23
	-
	-
	-


Based on the simulation results, the following observations are given:
Observation 1: For 29GHz:
256QAM performance gain can be expected in the following cases:
· AWGN and TDL-D channel, 
· TDL-A channel when MCS21(256QAM)/MCS23(64QAM) are selected, 
· TDL-A channel when MCS23(256QAM)/MCS24(64QAM) and EVM3.0+3.0 or EVM3.5+3.5 are selected
However, 256QAM performance gain can not be expected in the following cases:
· TDL-A channel when MCS23(256QAM)/MCS24(64QAM) and EVM4.0+4.0 are selected. 
Observation 2: For 39GHz:
256QAM performance gain can be expected in the following cases:
· AWGN
· TDL-D and TDL-A channel when MCS21(256QAM)/MCS23(64QAM) are selected
However, 256QAM performance gain can not be expected in the following cases:
· TDL-D and TDL-A channel when MCS23(256QAM)/MCS24(64QAM) are selected.
For 48GHz, using the same phase noise model, the phase noise becomes larger as frequency increases.
Observation 3: For 48GHz:
256QAM performance gain can not be expected for AWGN, TDL-D and TDL-A channel for all the MCS.
<End of TP >
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