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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4 meeting, companies have discussions on the NR extended to 71GHz demodulation requirements. In this contribution, simulation results based on previous meeting WF [1] are delivered for further discussion.     

2. Simulation result
Table 2-1 Simulation parameters for FR2-2 PUSCH demodulation
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	120kHz SCS:3D1S1U, S=10D:2G:2U

	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 symbols
	pos1

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

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

	
	DM-RS port(s)
	{0}

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

	Time domain resource
 
	PUSCH mapping type
	B

	
	Start symbol index
	0

	
	Allocation length
	10

	Frequency domain resource
	RB assignment
	120kHz SCS: 100M

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS
	Frequency density (KPT-RS)
	2, Disabled

	configuration
	Time density (LPT-RS)
	1, Disabled

	Test metric
	Normalized throughput 
	70%

	Antenna 
	Tx and Rx configuration
	1Tx 2Rx

	Channel model
	TDLA20_200 / TDLA20_2000 

	MCS
	64QAM MCS table index
	4,16, 20, 22

	Phase noise 
	Model sets in TR38.808
	Set#1

	Note1: Companies deliver two sets of ideal simulation results for requirement discussion. Result set#1 is without phase noise and set#2 is with phase noise.
• No Tx phase noise is modelled
• Rx Phase noise is modelled only to find feasible FRC configuration (i.e. achieve maximum throughput and loss in comparison to scenarios without Rx phase noise is less than 1 dB)
• 70 GHz carrier frequency is assumed                                    
Note2: CPE w/wo ICI compensation



 

Table 2-1 Simulation results for FR2-2 PUSCH demodulation, 120kHz SCS 100MHz bandwidth
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix 
	Fraction of maximum throughput
	MCS
	PN
Model 
	Phase Compensation
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA20-200 Low
	70 %
	4
	No
	No
	No
	-3.6

	
	
	
	
	
	
	Set1
	No
	No
	-3.5

	
	
	
	
	
	
	Set1
	CPE
	Yes
	-3

	
	
	
	
	
	
	Set1
	CPE+ICI
	Yes
	-3.2

	
	
	Normal
	TDLA20-200 Low
	70 %
	16
	No
	No
	No
	7.1

	
	
	
	
	
	
	Set1
	No
	No
	7.6

	
	
	
	
	
	
	Set1
	CPE
	Yes
	8.1

	
	
	
	
	
	
	Set1
	CPE+ICI
	Yes
	8.1

	
	
	Normal
	TDLA20-200 Low
	70 %
	20
	No
	No
	No
	9.9

	
	
	
	
	
	
	Set1
	No
	No
	11.5

	
	
	
	
	
	
	Set1
	CPE
	Yes
	11.3

	
	
	
	
	
	
	Set1
	CPE+ICI
	Yes
	11.3

	
	
	Normal
	TDLA20-200 Low
	70 %
	22
	No
	No
	No
	12.1

	
	
	
	
	
	
	Set1
	No
	No
	15

	
	
	
	
	
	
	Set1
	CPE
	Yes
	14.2

	
	
	
	
	
	
	Set1
	CPE+ICI
	Yes
	14.2

	1
	2
	Normal
	TDLA20-2000 Low
	70 %
	4
	No
	No
	No
	-3.3

	
	
	
	
	
	
	Set1
	No
	No
	-3.4

	
	
	
	
	
	
	Set1
	CPE
	Yes
	-2.6

	
	
	
	
	
	
	Set1
	CPE+ICI
	Yes
	-2.8

	
	
	
	
	
	16
	No
	No
	No
	8.5

	
	
	
	
	
	
	Set1
	No
	No
	9.1

	
	
	
	
	
	
	Set1
	CPE
	Yes
	9.5

	
	
	
	
	
	
	Set1
	CPE+ICI
	Yes
	9.4

	
	
	
	
	
	20
	No
	No
	No
	11.4

	
	
	
	
	
	
	Set1
	No
	No
	13.2

	
	
	
	
	
	
	Set1
	CPE
	Yes
	13.1

	
	
	
	
	
	
	Set1
	CPE+ICI
	Yes
	13.1

	
	
	
	
	
	22
	No
	No
	No
	13.6

	
	
	
	
	
	
	Set1
	No
	No
	17.1

	
	
	
	
	
	
	Set1
	CPE
	Yes
	16.3

	
	
	
	
	
	
	Set1
	CPE+ICI
	Yes
	16.3



Observation 1: For low modulation level cases (QPSK and 16QAM), phase noise impact could be ignored. 
Observation 2: For 64QAM or higher modulation, peak throughput might not be achieved if no compensation is implemented. 
Observation 3: CPE and ICI won’t help too much on the performance when SNR is low (<10dB) or number of PRB is small. 
Observation 4: Peak throughput can still be achieved after CPE compensation when MCS <=20.  ICI won’t help when in most of cases.

3. Conclusions
Simulation results are delivered for FR2-2 PUCCH demodulation further discussion.
Observation 1: For low modulation level cases (QPSK and 16QAM), phase noise impact could be ignored. 
Observation 2: For 64QAM or higher modulation, peak throughput might not be achieved if no compensation is implemented. 
Observation 3: CPE and ICI won’t help too much on the performance when SNR is low (<10dB) or number of PRB is small. 
Observation 4: Peak throughput can still be achieved after CPE compensation when MCS <=20.  ICI won’t help when in most of cases.
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Annex A Simulation result figures
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Figure A-1 Simulation results for FR2-2 PUSCH demodulation with TDLA20-200. (a) MCS4, (b) MCS16, (c) MCS20, (d) MCS22
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Figure A-2 Simulation results for FR2-2 PUSCH demodulation with TDLA20-2000. (a) MCS4, (b) MCS16, (c) MCS20, (d) MCS22,
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