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[bookmark: _Toc116995841]Introduction
At RAN#98 meeting, the WI was approved to study the feasibility to support UL256 QAM [1] with the following objectives of the performance part. 
	UL 256QAM
· Specify the BS demodulation performance



In this paper, we present Nokia’s initial simulation results for 256QAM UL demodulation.
[bookmark: _Toc116995842]Discussion
Background
This paper presents the simulation results to support our corresponding discussion paper for RAN4#108 regarding UL256QAM [5]. The simulation results are shown broken down by channel type, focusing on AWGN, TDLA 30-10 and TDCL 300-100, to represent a variety of operating environments where 256 QAM UL may be employed.
Phase noise models used in these simulations are either from TS 38.808 [3] (Set 1) or from R1-162885 [4].
AWGN
The following section presents results for AWGN channel, representing a benign Line of Sight (LOS) channel.
The following tables show results for the case with 1 DMRS and PTRS for MCS 20-27, demonstrating the performance with various Phase Noise models. Results are shown for 70% and 95% TPUT, with a CBW of 50 MHz.
Table 1 : AWGN 256QAM UL, 50 MHz, 1 DMRS + PTRS
	PN Model
	No PN
	38.808 Set1
	R1162885

	SINR [dB] @ TP
	70%
	95%
	70%
	95%
	70%
	95%

	 MCS 20
	16.6
	16.9
	17.3
	17.7
	17.4
	18.1

	MCS 21
	17.1
	17.4
	17.9
	18.3
	18.0
	18.7

	MCS 22
	18.5
	18.9
	19.6
	20.1
	19.9
	21.1

	MCS 23
	19.3
	19.7
	20.8
	21.5
	21.2
	23.0

	MCS 24
	20.3
	20.6
	22.3
	22.9
	22.8
	26.0

	MCS 25
	22.1
	22.4
	25.5
	26.7
	27.5
	NaN

	MCS 26
	22.7
	23.1
	27.8
	29.4
	31.2
	NaN

	MCS 27
	25.5
	26.2
	NaN
	NaN
	NaN
	NaN



TDLA 30-10
The following section presents results for TDLA 30-10 channel, representing a Line of Sight (LOS) channel with some multipath and very limited mobility.
Rank 1
The following tables show results for 1 DMRS and PTRS for MCS 20-27, demonstrating the performance with various Phase Noise models. Results are shown for 70% and 95% TPUT, with a CBW of 50 MHz and a Rank of 1

Table 2 : TDLA 30-10 256QAM UL, 100 MHz, 1 DMRS + PTRS
	PN Model
	No PN
	38.808 Set1
	R1162885

	SINR [dB] @ TP
	70%
	95%
	70%
	95%
	70%
	95%

	 MCS 20
	17.8
	20.6
	18.6
	21.6
	18.9
	22.0

	MCS 21
	18.7
	21.5
	19.8
	22.7
	20.2
	23.5

	MCS 22
	19.6
	22.5
	21.0
	24.0
	21.6
	25.4

	MCS 23
	20.8
	23.8
	22.7
	25.8
	23.8
	30.3

	MCS 24
	22.5
	25.6
	25.3
	28.8
	27.3
	NaN

	MCS 25
	23.9
	27.1
	28.0
	32.1
	32.0
	NaN

	MCS 26
	26.1
	30.0
	34.8
	NaN
	NaN
	NaN

	MCS 27
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN



Table 3 : TDLA 30-10 256QAM UL, 50 MHz, 1 DMRS + PTRS
	PN Model
	No PN
	38.808 Set1
	R1162885

	SINR [dB] @ TP
	70%
	95%
	70%
	95%
	70%
	95%

	 MCS 20
	17.3
	21.4
	18.1
	22.4
	18.3
	22.7

	MCS 21
	17.8
	21.9
	18.7
	23.0
	18.9
	23.4

	MCS 22
	19.2
	23.4
	20.6
	25.0
	21.1
	25.8

	MCS 23
	20.2
	24.5
	22.0
	26.5
	22.7
	28.0

	MCS 24
	21.3
	25.6
	23.6
	28.4
	24.8
	31.5

	MCS 25
	23.2
	28.1
	27.5
	33.1
	30.5
	NaN

	MCS 26
	24.1
	29.2
	29.9
	36.5
	35.3
	NaN

	MCS 27
	28.0
	35.4
	NaN
	NaN
	NaN
	NaN



Rank 2



Table 4 : TDLA 30-10 256QAM UL, 100 MHz, 1 DMRS + PTRS
	PN Model
	No PN
	38.808 Set1
	R1162885

	SINR [dB] @ TP
	70%
	95%
	70%
	95%
	70%
	95%

	 MCS 20
	25.9
	30.2
	28.0
	34.3
	29.7
	NaN

	MCS 21
	27.6
	32.8
	30.6
	NaN
	32.3
	NaN

	MCS 22
	29.1
	35.5
	33.6
	NaN
	37.5
	NaN

	MCS 23
	31.5
	NaN
	NaN
	NaN
	NaN
	NaN

	MCS 24
	37.9
	NaN
	NaN
	NaN
	NaN
	NaN

	MCS 25
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	MCS 26
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	MCS 27
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN




Table 5 : TDLA 30-10 256QAM UL, 50 MHz, 1 DMRS + PTRS
	PN Model
	No PN
	38.808 Set1
	R1162885

	SINR [dB] @ TP
	70%
	95%
	70%
	95%
	70%
	95%

	 MCS 20
	25.9
	31.7
	27.8
	37.3
	28.5
	43.7

	MCS 21
	26.5
	32.7
	28.8
	41.5
	29.5
	NaN

	MCS 22
	28.8
	37.3
	32.7
	NaN
	34.8
	NaN

	MCS 23
	31.2
	NaN
	40.1
	NaN
	NaN
	NaN

	MCS 24
	34.1
	NaN
	NaN
	NaN
	NaN
	NaN

	MCS 25
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	MCS 26
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN

	MCS 27
	NaN
	NaN
	NaN
	NaN
	NaN
	NaN



TDLC 300-100
Simulations were conducted for TDLC 300-100 with Rank1, Rank2 with both 2 DMRS and 1 DMRS+PTRS, for both 100 MHz and 50 MHz channels, for MCS 20-27 and it was found that no MCS provided achievable results.
[bookmark: _Toc142057564]UL 256QAM was not able to achieve 70% TPUT in TDLC300-100
[bookmark: _Toc116995848]Conclusion
Within this contribution we discuss the demodulation requirements for UL 256 QAM. 
In the paper, the following Observations were made:
Observation 1: UL 256QAM was not able to achieve 70% TPUT in TDLC300-100
[bookmark: _Toc116995849]
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