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[bookmark: _Toc116995841]Introduction
In this contribution we provide simulation results to support our companion discussion Tdoc [3] for 4Tx BS demodulation, based upon the parameters defined there.

[bookmark: _Toc116995842]Discussion
This paper presents the results of simulations which have been conducted by Nokia based on the parameters defined for 4Tx Simulations at RAN4 #107 and distributed in the WF for 4Tx [2]. These parameters can be seen summarised in Table 1. 
The simulation results are based on a reduced set of the simulations presented at RAN4#107, and no new additional simulations have been added, but discarded cases have been removed.

[bookmark: _Ref130808576][bookmark: _Ref131162212]Table 1 : Extended Simulation Parameters for 4Tx following RAN4# 106
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3dB

	
	DM-RS port
	{0, 1, 2, 3}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A and B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	TPMI index for 4Tx four-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	Antenna Configuration
	4T4R and 4T8R

	Bandwidth and SCS
	BW
	SCS

	
	5 MHz
	15 kHz


	
	20 MHz (FFS)
	

	
	50 MHz
	

	
	10 MHz
	30 kHz

	
	40 MHz (FFS)
	

	
	100 MHz
	

	Propagation Conditions and MCS
	Propagation 
	MCS (Table 1)

	
	TDLA30-10
	17

	
	TDLB 100-400
	2

	
	TDLC 300-100
	12

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.



All the values which will be presented in the following tables represent the SNR value in dB at which 70% of the maximum throughput could be reached.
Results will be presented broken down by antenna configuration.

Results for 4T4R Antenna Configuration
Table 2 presents the results for 4T4R, the results are presented for both PUSCH mapping types, all propagation conditions and all results are using TPMI 0 and ‘low’ correlation.
[bookmark: _Ref131167684]Table 2 :4Tx Results for 4T4R (Rank 4)
	Parameter
	SNR Value (@ 70% TPUT)
ideal

	SCS
	BW
	MCS
	Propagation
	PUSCH Mapping Type A
	PUSCH Mapping Type B

	
	
	2
	TDLB100-400
	-1.23
	-1.16

	
	5MHz
	12
	TDLC300-100
	11.88
	11.98

	
	
	17
	TDLA30-10
	16.23
	16.22

	
	
	2
	TDLB100-400
	-0.94
	-0.88

	15kHz
	20MHz
	12
	TDLC300-100
	12.28
	12.26

	
	
	17
	TDLA30-10
	17.29
	17.26

	
	
	2
	TDLB100-400
	-0.87
	-0.73

	
	50MHz
	12
	TDLC300-100
	12.36
	12.34

	
	
	17
	TDLA30-10
	18.48
	18.50

	
	
	2
	TDLB100-400
	-1.42
	-1.39

	
	10MHz
	12
	TDLC300-100
	12.34
	12.48

	
	
	17
	TDLA30-10
	16.44
	16.43

	
	
	2
	TDLB100-400
	-1.13
	-1.17

	30kHz
	40MHz
	12
	TDLC300-100
	12.82
	12.87

	
	
	17
	TDLA30-10
	17.11
	17.10

	
	
	2
	TDLB100-400
	-0.99
	-0.99

	
	100MHz
	12
	TDLC300-100
	13.36
	13.42

	
	
	17
	TDLA30-10
	18.11
	18.19




Results for 4T8R Antenna Configuration

Table 3 presents the results for 4T8R, the results are presented for both PUSCH mapping types, all propagation conditions and all results are using TPMI 0 and ‘low’ correlation.
[bookmark: _Ref134787901]Table 3 : 4Tx Results for 4T8R (Rank 4)
	Parameter
	SNR Value (@ 70% TPUT)
ideal

	SCS
	BW
	MCS
	Propagation
	PUSCH Mapping Type A
	PUSCH Mapping Type B

	
	
	2
	TDBLB100-400
	-4.55
	-4.47

	
	5MHz
	12
	TDLC300-100
	5.12
	5.18

	
	
	17
	TDLA30-10
	9.01
	9.03

	15 KHz
	20 MHz
	17
	TDLA30-10
	9.42
	9.43

	
	
	2
	TDBLB100-400
	-4.16
	-4.05

	
	50MHz
	12
	TDLC300-100
	5.39
	5.40

	
	
	17
	TDLA30-10
	9.83
	9.90

	
	
	2
	TDBLB100-400
	-4.63
	-4.55

	
	10MHz
	12
	TDLC300-100
	5.62
	5.74

	
	
	17
	TDLA30-10
	9.18
	9.23

	30kHz
	40MHz
	17
	TDLA30-10
	9.30
	9.33

	
	
	2
	TDBLB100-400
	-4.10
	-4.04

	
	100MHz
	12
	TDLC300-100
	6.28
	6.38

	
	
	17
	TDLA30-10
	9.83
	9.91



[bookmark: _Toc116995848]Conclusion
In this contribution, simulation results were provided on the 4Tx parameters as agreed in [2], and down selected in [4].
These results are discussed, and a series of observations and proposals made in [3].
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