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Introduction
This contribution addresses the need to perform TX and RX beam peak searches for different test configurations. 
Discussion
In the last meeting, various proposals were presented to allow vendor declarations [1] for different test frequency ranges.  The agreements endorsed in proposals 1 through 3 have been captured in CRs this meeting [2][3]; additional agreements made in this contribution can be captured in those CRs. 
The safest approach would be to mandate a separate beam peak search for each test condition. However, due to the long test times of these scans, a re-use of beam peak directions should be allowed if applicable. 
[bookmark: _Hlk46744733]At this point, no agreement was reached whether the beam peak searches need to be performed for different channel bandwidths, SCS, modulation, waveforms, etc. 
[bookmark: _Ref31183382]Observation 1: Whether the beam peak searches need to be performed for different channel bandwidths, SCS, modulation, waveforms has not been decided yet.
Since no agreement on a reference CBW could be reached in the last meeting, it is proposed that a beam peak search for every CBW shall be performed. Once more data is readily available, vendors declarations to re-use beam peak search results from one reference CBW for other CBWs can be revisited. The same approach should be applied to different SCS given the lack of data/feedback.. 
[bookmark: _Ref46757062][bookmark: _Ref31184738]Proposal 1: Beam peak searches shall be performed for every CBW and SCS by default. 
A brief investigation on one smartphone UE was performed to determine whether different waveforms and modulations significantly impact the beam peak results. Key parameters chosen for this empirical investigation were as follows: 
· EN-DC band combinations: 66A-n260A & 66A-n261A
· NR FR2 Settings:
· Modulations: QPSK & 16QAM & 64QAM
· FR2 Test Frequency Ranges: Low, Mid, and High
· Waveforms: CP-OFDM and DFTs-OFDM
· CBW: 100MHz
· LTE Settings
· Frequency Channel: Low
· BW: 20MHz
· UL Modulation: QPSK

For all NR FR2 bands, modulations, waveforms, and test frequency ranges, a full 3D TX beam peak search was performed resulting in a Beam Peak direction with a 15o step size granularity. The beam peak direction and EIRP for each DFT QPSK measurement were recorded and considered the reference per channel per band. If the 16QAM or 64QAM beam peak (Peak EIRP) search resulted in a different beam peak (Peak Theta, Peak Phi) direction when compared to DFT QPSK beam peak direction (Ref Theta, Ref Phi), the EIRP (RefPwr) at the corresponding QPSK reference beam peak direction (Ref Theta, Ref Phi) was recorded and compared with the reference EIRP to calculate the difference (RefDelta). The measurement results are tabulated in Table 1. Clearly, the results show that the beam peak results at the reference beam peak direction do not change between different modulations and waveforms. 
[bookmark: _Ref46755898]Table 1: Beam Peak Search Results for different waveforms and modulations
	Band
	Test Frequency Range
	Wave-
form
	Mod
	Peak
Theta
	Peak
Phi
	Peak
EIRP
	Ref
Theta
	Ref
Phi
	RefPwr (dBm)
	RefDelta = Peak EIRP - RefPwr (dB)
	Notes

	

	n260
	L
	DFT
	QPSK
	90
	270
	28.24
	90
	270
	28.24
	0.00
	Reference

	
	
	
	16Q
	90
	90
	26.16
	90
	270
	25.96
	0.20
	NOTE 1

	
	
	
	64Q
	90
	255
	23.73
	90
	270
	23.71
	0.02
	NOTE 1

	
	
	CP
	QPSK
	90
	270
	24.84
	90
	270
	24.84
	0.00
	NOTE 2

	
	
	
	16Q
	90
	270
	23.60
	90
	270
	23.60
	0.00
	NOTE 2

	
	
	
	64Q
	75
	255
	21.54
	90
	270
	21.29
	0.25
	NOTE 1

	
	

	
	M
	An incorrect channel was measured

	
	

	
	H
	DFT
	QPSK
	15
	210
	29.56
	15
	210
	29.56
	0.00
	Reference

	
	
	
	16Q
	165
	150
	27.11
	15
	210
	27.08
	0.03
	NOTE 1

	
	
	
	64Q
	15
	210
	24.95
	15
	210
	24.95
	0.00
	NOTE 2

	
	
	CP
	QPSK
	15
	210
	26.32
	15
	210
	26.28
	0.04
	NOTE 2

	
	
	
	16Q
	15
	210
	25.24
	15
	210
	25.24
	0.00
	NOTE 2

	
	
	
	64Q
	165
	150
	23.16
	15
	210
	23.13
	0.03
	NOTE 1

	

	n261
	L
	DFT
	QPSK
	150
	165
	29.51
	150
	165
	29.51
	0.00
	Reference

	
	
	
	16Q
	30
	195
	27.21
	150
	165
	27.09
	0.12
	NOTE 1

	
	
	
	64Q
	30
	195
	25.16
	150
	165
	25.08
	0.08
	NOTE 1

	
	
	CP
	QPSK
	30
	195
	26.16
	150
	165
	25.99
	0.17
	NOTE 1

	
	
	
	16Q
	30
	195
	25.00
	150
	165
	24.86
	0.15
	NOTE 1

	
	
	
	64Q
	30
	195
	22.95
	150
	165
	22.86
	0.09
	NOTE 1

	
	

	
	

M
	DFT
	QPSK
	165
	180
	29.60
	165
	180
	29.60
	0.00
	Reference

	
	
	
	16Q
	165
	180
	27.40
	165
	180
	27.39
	0.01
	NOTE 2

	
	
	
	64Q
	150
	165
	25.32
	165
	180
	25.30
	0.02
	NOTE 1

	
	
	CP
	QPSK
	105
	285
	26.49
	165
	180
	26.36
	0.13
	NOTE 1

	
	
	
	16Q
	105
	285
	25.42
	165
	180
	25.42
	0.01
	NOTE 1

	
	
	
	64Q
	15
	180
	22.98
	165
	180
	22.93
	0.05
	NOTE 1

	
	

	
	H
	An incorrect channel was measured

	
	

	NOTES
	NOTE 1: Beam peak direction for this config was different than reference Beam peak direction
NOTE 2: Beam peak direction for this config was the same as the reference Beam peak direction 



[bookmark: _Ref47025249][bookmark: _Ref47519094][bookmark: _Ref47690749]Observation 2: The beam peak results at the reference beam peak direction do not change between different modulations and waveforms 
Even though the dataset is very limited, but given the trend of the data presented in Table 1, it is proposed that beam peak searches shall be performed for every test frequency range by default unless the device manufacturer explicitly declares that the beam peak at the QPSK modulation is applicable for the remaining 16QAM and 64QAM modulation.
[bookmark: _Ref47025250][bookmark: _Hlk47326219]Proposal 2: Beam peak searches shall be performed for every modulation by default unless the device manufacturer explicitly declares that the beam peak at the QPSK modulation is applicable for the remaining 16QAM and 64QAM modulation
The results in Table 1 also show that the beam peak directions for the two waveforms (CP-OFDM and DFTs-OFDM) are the same or similar with some deviations. Similar as above, it is proposed that beam peak searches shall be performed for every waveform by default unless the device manufacturer explicitly declares that the beam peak from one waveform is applicable for the other waveform.
[bookmark: _Ref47025251]Proposal 3: Beam peak searches shall be performed for every waveform by default unless the device manufacturer explicitly declares that the beam peak from one waveform is applicable for the other waveform.
Conclusion
The following observations and proposals were made in this contribution
Observation 1: Whether the beam peak searches need to be performed for different channel bandwidths, SCS, modulation, waveforms has not been decided yet.
Observation 2: The beam peak results at the reference beam peak direction do not change between different modulations and waveforms
Proposal 1: Beam peak searches shall be performed for every CBW and SCS by default.
Proposal 2: Beam peak searches shall be performed for every modulation by default unless the device manufacturer explicitly declares that the beam peak at the QPSK modulation is applicable for the remaining 16QAM and 64QAM modulation
Proposal 3: Beam peak searches shall be performed for every waveform by default unless the device manufacturer explicitly declares that the beam peak from one waveform is applicable for the other waveform.
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