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1 Introduction 
The SI on enhanced test methods for FR2 NR UEs was completed in June 2022. As one of the objectives, the extension of frequency applicability for FR2-2 was discussed and the maximum DL testable SNR for FR2-2 was captured in Table 7.2.3-2 of TR 38.884. 
Table 7.2.3-2: Maximum DL testable SNR preliminary extension for band n263 [1]
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	100
	[7.7]

	
	400
	[-0.6]

	
	800
	[-14.5]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)

	Multi band UE
	100
	TBD

	
	400
	TBD

	
	800
	TBD

	
	1600
	TBD

	
	2000
	TBD

	NOTE 1:	Result does not converge



As shown the testable SNR in above table, the IFF measurement setup can only be used for QPSK test cases with 100MHz CBW while for the CBW larger than 100MHz, no demodulation test cases can be verified due to the limited SNR. In this paper, we provided the further analysis on the enhancement of maximum DL SNR for FR2-2.
2 Discussion 
The demodulation test setup SNR calculation parameters for band n263 were shown in below table.
Table 7.2.3-1: Demodulation test setup SNR calculation parameters for band n263 [1]
	Parameter
	Comment

	
	

	REFSENS
	Using REFSENS agreed for band n263
-72.0 dBm/400 MHz

	Multi-band relaxation
	TBD23 dBm

	TE amplifier 1dB compression
	TBD23dBm

	Backoff from P1dB
	-13 dB (RAN4 assumption)
-17.7 dB (RAN5 assumption)

	Cable loss
	10.3 dB, assuming 1m length

	Connector insertion loss
	0

	FS path loss
	66.7 dB, assuming 0.725m range length

	TE DL absolute power setting uncertainty
	+/-6 dB

	Probe antenna gain
	12 dBi

	Beam peak search procedure error
	0.5 dB



To improve the maximum testable SNR for FR2-2, there are following potential enhancements:
· Increase probe antenna gain
The assumption of 12dBi probe antenna gain was used in FR2-1 demodulation testable SNR analysis. For FR2-2, the common understanding is higher gain horn might be applied due to higher carrier frequency. Meanwhile, in IFF, the 3dB half-power beamwidth of antenna also needs to be considered to keep the proper size of QZ. Therefore, the antenna gain for FR2-2 may not be able to increase by 10-20dB, but it would be good to check whether it is possible to increase a few dBs or not.
Proposal 1: The enhancements on the probe antenna gain for FR2-2 need to be confirmed by TE vendors.
· Decrease the CBW 
For FR2-1, the CBW of 50MHz was specified for demodulation test cases. For PDSCH in FR2-2, the smallest CBW would be 8RBs with 480kHz SCS (4.6MHz). Based on the attached calculator, the maximum testable SNR for 8RBs with 480kHz SCS is 21.4dB.
In addition, we re-calculated the SNR for 800MHz CBW in the attached calculator, and it shows the maximum testable SNR would be -10.5dB. With that, we have the following proposal:
Proposal 2: To update the table of maximum DL testable SNR preliminary extension for band n263 as below.

Table 1: Maximum DL testable SNR preliminary extension for band n263
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	4.62
	[21.4]

	
	100
	[7.7]

	
	400
	[-0.6]

	
	800
	[-1410.5]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)

	Multi band UE
	4.62
	TBD

	
	100
	TBD

	
	400
	TBD

	
	800
	TBD

	
	1600
	TBD

	
	2000
	TBD

	NOTE 1:	Result does not converge
NOTE 2:   8RBs with 480kHz SCS 


 
· Enhance the transmit power from TE
The current assumption for TE amplifier 1dB compression is 23dBm which has been used from Rel-15. After over 5 years, the industry needs to check the possibility of enhancing transmit power from TE.
Proposal 3: To check the possibility of enhancing transmit power from TE.
· Improve assumption of backoff from P1
RAN5 has been discussing the values of backoff from P1. Based on the latest RAN5 discussion, the backoff from P1 has been improved from -17.7dB to [-10.7dB]. The maximum DL testable SNR should be updated based on the latest conclusion on the backoff from P1.
Proposal 4: The maximum DL testable SNR for FR2-2 should be updated based on the latest conclusion on the backoff from P1.
· Alternative method for demodulation test
Direct near field (DNF) approach can improve above 10dB for the testable SNR by reducing the measurement distance. While in TR 38.810 [2], no final conclusions on the feasibility of DNF test setup were made. In TR38.884, it has shown the accuracy of measuring EIRP/EIS in the beam peak direction for CFFNF, CFFDNF, and CFFdeltaNF. However, the accuracy of measuring EIRP/EIS for DNF was not discussed too much. Therefore, we need to check the feasibility of DNF for OTA demodulation test:
· Measure REFSENSE accurately at a given direction – related to REFSENSE check
· Measure RSRPB accurately at a given direction – related to isolation check
Proposal 5: The feasibility of DNF for OTA demodulation test need to be verified.
Proposal 6: To agree the CR on TR 38.884 in [3].
3 Conclusions
This contribution discussed the potential enhancements on the maximum DL testable SNR for FR2-2. The following proposals are made:
Proposal 1: The enhancements on the probe antenna gain for FR2-2 need to be confirmed by TE vendors.
[bookmark: _GoBack]Proposal 2: To update the table of maximum DL testable SNR preliminary extension for band n263 in TR 38.884 as below.
Table 1: Maximum DL testable SNR preliminary extension for band n263
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	4.62
	[21.4]

	
	100
	[7.7]

	
	400
	[-0.6]

	
	800
	[-1410.5]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)

	Multi band UE
	4.62
	TBD

	
	100
	TBD

	
	400
	TBD

	
	800
	TBD

	
	1600
	TBD

	
	2000
	TBD

	NOTE 1:	Result does not converge
NOTE 2:   8RBs with 480kHz SCS 



Proposal 3: To check the possibility of enhancing transmit power from TE.
Proposal 4: The maximum DL testable SNR for FR2-2 should be updated based on the latest conclusion on the backoff from P1.
Proposal 5: The feasibility of DNF for OTA demodulation test need to be verified.
Proposal 6: To agree the CR on TR 38.884 in [3].
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