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As per [1], RAN4 left many open issues for FR2-2 PUSCH requirements. In this paper we provide our views.
Discussions 
Channel model and MCS selection
The options for this issue are listed as follows:
	Channel model for 16 QAM for PUSCH requirements 
· Option 1: Update channel model for MCS 16 with 120 kHz SCS as
· For 1x2 Low, use TDLA30-650
· For 2x2 Low, use TDLA30-650
· Option 2: Update channel model for MCS 16 with 120 kHz SCS as
· For 1x2 Low, use TDLA30-650
· For 2x2 Low, use TDLD30-650
· Option 3: Update channel model for MCS 16 with 120 kHz SCS as
· For 1x2 Low, use TDLA30-650
· For 2x2 Low, use TDLD30-200
· Option 4: Update channel model for MCS 16 with 480 kHz SCS as
· For 1x2 Low, use TDLA30-650
· For 2x2 Low, use TDLD30-200
· Option 5: Update channel model for MCS 16 with 120 kHz SCS and 480kHz SCS:
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW.
· For 2x2 Low, use TDLD30-200 for 100MHz CBW, TDLD10-200 for 400MHz CBW.
MCS and number Tx/Rx branches for PUSCH requirements
<Way forward> Proposals regarding 64 QAM requirements.
· Option 1: MCS 20 with 1T2R Low and MCS 18 with 2T2R Low
· Note: If the final link budget agreement indicate 20Db SNR limit could be applied for FR2-2
· Option 2: MCS20 with 1T2R and 2T2R Low


The simulation results for CP-OFDM are captured in Table 2-1 and Table 2-2 with simulation assumption captured in [2].
Table 2-1: Simulation results for CP-OFDM for minimum bandwidth for each SCS
	SCS (kHz)
	CBW
(MHz)
	MCS
	Channel  model
	Antenna configuration
	70% of max TP (WO PN)
	70% of max TP (With PN)
	Performance
Loss (dB)

	120
	100
	4
	TDLA30-650
	1x2 Low
	-2.5
	-2.1
	0.4

	
	
	
	
	2x2 Low
	2.0
	2.4
	0.4

	120
	100
	16
	TDLA30-650
	1x2 Low
	8.8
	9.6
	0.7

	
	
	
	
	2x2 Low
	17.4
	19.1
	1.7

	120
	100
	16
	TDLD30-200
	2x2 Low
	10.5
	11.3
	0.8

	120
	100
	18
	TDLD30-200
	2x2 Low
	11.6
	12.6
	1.0

	120
	100
	20
	TDLD30-200
	1x2 Low
	9.7
	10.9
	1.2

	
	
	
	
	2x2 Low
	13.6
	15.2
	1.6

	480
	400
	4
	TDLA10-650
	1x2 Low
	-3.8
	-3.5
	0.3

	
	
	
	
	2x2 Low
	-0.3
	0.2
	0.5

	480
	400
	16
	TDLA10-650
	1x2 Low
	8.0
	8.7
	0.7

	
	
	
	
	2x2 Low
	15.4
	17.1
	1.7

	480
	400
	16
	TDLD10-200
	2x2 Low
	10.2
	11.0
	0.8

	480
	400
	18
	TDLD10-200
	2x2 Low
	11.4
	12.4
	1.0

	480
	400
	20
	TDLD10-200
	1x2 Low
	9.7
	10.9
	1.2

	
	
	
	
	2x2 Low
	13.4
	15.1
	1.7


Table 2-2: Simulation results for CP-OFDM for 120kHz/400MHz
	SCS (kHz)
	CBW
(MHz)
	MCS
	Channel  model
	Antenna configuration
	70% of max TP (WO PN)
	70% of max TP (With PN CPE)
	70% of max TP (With PN CPE+ICI)
	Performance
Loss (dB)

	120
	400
	4
	TDLA30-650
	1x2 Low
	-2.3
	-2.1
	/
	0.2

	
	
	
	
	2x2 Low
	2.1
	2.3
	/
	0.2

	120
	400
	16
	TDLA30-650
	1x2 Low
	8.9
	9.5
	/
	0.6

	
	
	
	
	2x2 Low
	17.9
	19.4
	/
	1.5

	120
	400
	16
	TDLD30-200
	2x2 Low
	10.6
	11.4
	/
	0.8

	120
	400
	18
	TDLD30-200
	2x2 Low
	11.7
	12.7
	13.4
	1.0

	120
	400
	20
	TDLD30-200
	1x2 Low
	9.9
	11.1
	11.1
	1.2

	
	
	
	
	2x2 Low
	13.7
	15.4
	15.4
	1.7


In the first meeting of this WI, RAN4 agreed to select FRC (MCS) to satisfy that the performance degradation due to phase noise is less than 1dB, we copy this agreement as follows:
	Issue 1-4-1: Study on phase noise impact for requirements derivation
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


This criteria is also accepted for FR2-2 PDSCH requirements definition. Based on our understanding, phase noise is unpredictable in the real test hence the performance loss due to phase noise should be included in impairment results and the ideal simulation alignment should be based on results without phase noise modelled. This procedure is also used for Rel-15 FR2 PUSCH/PDSCH requirements definition. 
Proposal 1: RAN 4 to select the MCS and channel model based on following criteria: 
· The performance loss due to phase noise is not much more than 1dB
· The performance loss due to phase noise should be included in impairment results and the ideal simulation alignment should be based on results without phase noise modelled.
Based on the above agreements, we marked the requirements that performance loss is more than 1dB with yellow.  We can observe following: 
· For cases with MCS16, 2T2R, TDLA, the performance loss is much more than 1dB and target SNR is quite closed to 20dB. If we use TDLD instead, performance is much improved and the performance loss is less than or equal to 1dB.
· For cases with MCS20, 2T2R, the performance loss is much more than 1dB. If we use MCS18 instead, the performance loss can be reduced to less than 1dB
Observation 1: For cases with MCS16, 2T2R, TDLA, the performance loss is much more than 1dB and target SNR is quite closed to 20dB. If we use TDLD instead, performance is much improved and the performance loss is less than or equal to 1dB. 
Observation 2: For cases with MCS20, 2T2R, the performance loss is much more than 1dB. If we use MCS18 instead, the performance loss can be reduced to less than 1dB
Therefore, we propose the cases listed in Table 2-3 for final FR2-2 CP-OFDM PUSCH requirements definition:
Proposal 2: Use cases listed in Table 2-3 for final FR2-2 CP-OFDM PUSCH requirements definition.
Table 2-3: Proposed cases for FR2-2 CP-OFDM PUSCH requirements
	SCS (kHz)
	CBW
(MHz)
	MCS
	Channel  model
	Antenna configuration
	Test metric

	120
	100
	4
	TDLA30-650
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	120
	100
	16
	TDLA30-650
	1x2 Low
	70% of maximum TP

	
	
	
	TDLD30-200
	2x2 Low
	70% of maximum TP

	120
	100
	20
	TDLD30-200
	1x2 Low
	70% of maximum TP

	120
	100
	18
	TDLD30-200
	2x2 Low
	70% of maximum TP

	120
	400
	4
	TDLA10-650
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	120
	400
	16
	TDLA10-650 
	1x2 Low
	70% of maximum TP

	
	
	
	TDLD10-200
	2x2 Low
	70% of maximum TP

	120
	400
	20
	TDLD10-200
	1x2 Low
	70% of maximum TP

	120
	400
	18
	TDLD10-200
	2x2 Low
	70% of maximum TP

	480
	400
	4
	TDLA10-650
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	480
	400
	16
	TDLA10-650 
	1x2 Low
	70% of maximum TP

	
	
	
	TDLD10-200
	2x2 Low
	70% of maximum TP

	480
	400
	20
	TDLD10-200
	1x2 Low
	70% of maximum TP

	480
	400
	18
	TDLD10-200
	2x2 Low
	70% of maximum TP


Channel bandwidth for PUSCH requirements with 120kHz SCS
We listed the issues as follows:
	Channel bandwidth for PUSCH requirements with 120 kHz SCS
<Agreement> Define PUSCH BS demodulation requirements for 120kHz SCS with 100MHz and 400MHz
· Further discuss test applicable rules considering the mandatory CHBW sets for BS


Based on our understanding, the existing applicability rules for BS supporting different bandwidth can be reused for FR2-2 PUSCH requirements. We listed it as follows:
	For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it (see D.7 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.


 Proposal 3: Reuse existing applicability rules for BS supporting different bandwidth to FR2-2 PUSCH requirements.
Conclusion
In this paper we provide our views on open issues for FR2-2 PUSCH requirements. The proposals are:
Proposal 1: RAN 4 to select the MCS and channel model based on following criteria: 
· The performance loss due to phase noise is not much more than 1dB
· The performance loss due to phase noise should be included in impairment results and the ideal simulation alignment should be based on results without phase noise modelled.
Observation 1: For cases with MCS16, 2T2R, TDLA, the performance loss is much more than 1dB and target SNR is quite closed to 20dB. If we use TDLD instead, performance is much improved and the performance loss is less than or equal to 1dB. 
Observation 2: For cases with MCS20, 2T2R, the performance loss is much more than 1dB. If we use MCS18 instead, the performance loss can be reduced to less than 1dB
Proposal 2: Use cases listed in Table 2-3 for final FR2-2 CP-OFDM PUSCH requirements definition.
Proposal 3: Reuse existing applicability rules for BS supporting different bandwidth to FR2-2 PUSCH requirements.
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