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[bookmark: _Toc116995841]Introduction
This paper presents discussion on remaining issues and PUSCH simulation results for the definition of demodulation requirements related to the operation between 52.6 GHz and 71 GHz. 
[bookmark: _Toc116995842]Discussion
In the previous RAN4 meeting the MCS for 2x2 cases and 16 QAM was reviewed according to the following agreement [1]:
	MCS and number Tx/Rx branches for 16 QAM PUSCH requirements
<Agreement>
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW.
· For 2x2 Low, use TDLA30-200 for 100MHz CBW, TDLA10-200 for 400MHz CBW
· Consider MCS16 for the requirements
· Update requirements on CRs with 
· TDLA30-650 - 120 kHz and 100 MHz– add requirements in []
· TDLA10-650 - 120 kHz and 400 MHz – add requirements in []
· TDLA10-650 - 480 kHz and 400 MHz – add requirements in []
· Bring simulation results next meeting for 
· MCS16
· TDLA30-200 - 120 kHz and 100 MHz
· TDLA10-200 - 120 kHz and 400 MHz
· TDLA10-200 - 480 kHz and 400 MHz
· MCS12
· TDLA30-650 - 120 kHz and 100 MHz
· TDLA10-650 - 120 kHz and 400 MHz
· TDLA10-650 - 480 kHz and 400 MHz
· Decide between MCS12 and MCS16 for 2x2 requirements based on the results provided




As part of this discussion, it was open whether to use MCS 12 or MCS 16 for the 2x2 requirements. Based on our simulation results shown in the annex of this paper, MCS12 has about 4 to 5 dB lower SNR than MCS 16. For this reason, since the margin to the testable SNR limit for this MCS is larger it is fine to agree to use MCS 12. 
[bookmark: _Toc134807428][bookmark: _Toc116995848]Define PUSCH requirements for 2x2 Low MCS12 using use TDLA30-200 for 100MHz CBW, TDLA10-200 for 400MHz CBW.
Conclusion
In the paper, the following Observations and Proposals were made:
Proposal 1: Define PUSCH requirements for 2x2 Low MCS12 using use TDLA30-200 for 100MHz CBW, TDLA10-200 for 400MHz CBW
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Annex: simulation results
Simulation assumptions are shown below and are derived considering the agreements on the WF [1]. 
Table 1 Common simulation parameters
	Parameter
	Value

	Transform precoding
	Disabled and enabled

	CP
	Normal CP

	Carrier frequency
	70 GHz

	DMRS symbols
	[1 9]

	Number of Tx
	1

	Number of Rx
	2

	Number of layers
	1

	SCS
	120, 480, and 960 kHz

	TDD pattern
	120 kHz: 3D1S1U, S=10D:2G:2U
480 kHz: 14D2S4U, S1=12D:2G:0U, S2=0D:6G:8U
960 kHz: 29D3S8U, S1=10D:4G:0U, S2=0D:12G:2U, S3=0D:0G:14U

	DMRS type
	Type 1 with single-symbol DM-RS
(l0=2)

	Number of DMRS symbols
	1+1

	Number of DM-RS CDM groups with data
	2

	Symbol length 
	10

	Start symbol index
	0

	PRTS
	On

	HARQ
	ON

	Time domain resource allocation type
	type B

	Frequency domain resource without transform precoding
	For 120 kHz SCS and 
· CHW= 100 MHz: 66 
· CHW= 400 MHz: 264
For 480 kHz SCS and 
· CHW= 400 MHz: 66


	Frequency domain resource without transform precoding
	For 120 kHz SCS and 
· CHW= 100 MHz:  64
For 480 kHz SCS and 
· CHW= 400 MHz:64

	MCS index
	MCS 4, 16, 18, 20


	Propagation condition
	TDLA30-200
TDLA30-650
TDLD30-200

TDLA10-200
TDLA10-650
TDLD10-200

	SCS and BW
	SCS = 120kHz; CBW = 100 MHz; CBW = 400 MHz
SCS = 480 kHz; CBW = 400 MHz 

	Phase noise model
	38808 Set2

	Number of HARQ transmissions
	4

	RV sequence
	{0.2.3.1}

	Testing metric
	SNR at 70% of the maximum throughput

	Phase noise compensation
	CPE only



Note: Simulation results are being updated in accordance to the agreed WF. Previous simulation results are shown here for information. 

Table 2 Simulation results with transform precoding disabled 
	SCS
	CBW
	MCS
	Channel model
	Antenna configuration
	SNR @ 70% TPUT


	
	
	
	
	
	Ideal
	Impair

	120
	100
	12
	TDLA30-650
	2x2
	10,5
	13,8

	120
	100
	16
	TDLA30-650
	2x2
	15,3
	18,6

	120
	100
	16
	TDLA30-200
	2x2
	14,6
	17,9

	120
	100
	16
	TDLD30-200
	2x2
	10,36
	13,9

	120
	400
	12
	TDLA10-650
	2x2
	10,8
	14,1

	120
	400
	16
	TDLA10-650
	2x2
	16,8
	20,1

	120
	400
	16
	TDLA10-200
	2x2
	16,1
	19,4

	120
	400
	16
	TDLD10-200
	2x2
	10,36
	13,9

	480
	400
	12
	TDLA10-650
	2x2
	10,0
	13,3

	480
	400
	16
	TDLA10-650
	2x2
	15,1
	18,4

	480
	400
	16
	TDLA10-200
	2x2
	14,5
	17,8

	480
	400
	16
	TDLD10-200
	2x2
	10,19
	13,7



