


3GPP TSG-RAN5 Meeting #94-e	R5-221270r1
Electronic Meeting, 21st February – 4th March 2022
Source:		Rohde & Schwarz
Title:	On FR2 ON/OFF Time Mask
Agenda Item:		5.3.1.17
Document for:	Discussion and Endorsement
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In the last RAN5 meetings testability issues of the test case ON/OFF Time Mask in FR2 have been discussed [1 - 10]. However, the discussion has not been finalized and the associated action point is still open. With this contribution, we continue the discussion.
Discussion
In this discussion paper, we further analyze the testability of the test case ON/OFF Time Mask in FR2. 
In the following, we assume that the ON power level is neither measured simultaneously nor timely with respect to the OFF power level measurement. The ON power level can be determined with the EIRP procedure of the UE maximum output power test case.
Proposal 1: For ON/OFF time mask, the power in ON and OFF regions are measured separately, e.g., in different frames. The RF configuration such as sensitivity of the measurement device can be different for the ON and OFF region.
In our previous contribution [9], we have discussed different options for configuring the UE output power. In order to optimize the sensitivity to transients in the OFF power region it is beneficial to run the test at maximum output power level and not to apply the power window approach. Due to the allowed high carrier power, with a maximum EIRP of 43 dBm for PC3 and of 55 dBm for PC1, it is required to protect the test system from permanent damage and to adapt its sensitivity in dependence on the ON power level.
Proposal 2: Apply UE maximum output power in the FR2 ON/OFF time mask test. The OFF power test requirement is relaxed in dependence on the measured ON power.
When reducing the sensitivity in order to avoid damage of the TE, the noise floor unavoidably rises and in order to limit the influence of noise to 1dB the OFF power requirement of -30 dBm needs to be relaxed. For optimum transient detection, we propose a relaxation which depends on the ON power of the UE. 
Based on an analysis of our test system for PC1 and PC3, we propose the relaxation shown in Table 1. We note that we consider the TE noise floor when ON power can be tolerated and not the TE noise floor when ON power can be measured.
Table 1: Relaxation of OFF power requirement of ON/OFF time mask TC, where EIRP is the UE rms ON power 
	
	CHBW

	Band
	50 MHz 
	100 MHz 
	200 MHz
	400 MHz

	n257, n258, n261
	EIRP - 1 dB
	EIRP + 2 dB
	EIRP + 5 dB
	EIRP + 8 dB

	n260
	EIRP + 2 dB
	EIRP + 5 dB
	EIRP + 8 dB
	EIRP + 11 dB



Proposal 3: Apply the relaxation values of Table 1 to the OFF power requirement in the ON/OFF time mask TC for PC1 and PC3, where EIRP is the measured UE rms ON power level.
In our analysis, we have assumed that the UE does not apply any MPR so that transients are easier to detect. Therefore, we propose to apply an Inner_Full allocation in the test.
Proposal 4: Apply an allocation with 0dB MPR, i.e., Inner_Full allocation, for the FR2 ON OFF time mask test.
Since different RF paths can be used for ON and OFF power measurements, the MU is to be specified as absolute power measurement MU which also complies with the type of minimum conformance requirement. Therefore, we propose to apply the MU and TT of the MOP TC for the ON power measurement and the MU of minimum output power TC. We propose to use the formula for TT of the minimum outpower TC also for the OFF power test in ON/OFF Time Mask test case:
TT = max(R, ΔSNRmr + 0.65 x (MTSUIFF – 1.0)) – R 				(1)
where R is the relaxation, ΔSNRmr the systematic offset due to noise when measuring at minimum requirement level (-30 dBm). Due to the small minimum requirement level, the relaxation is dominating the max in Eq. (1) which results in TT = 0 dB. 
Proposal 5: Reuse the MU and TT of MOP test case for the ON power measurement in FR2 ON/OFF time mask TC.
Proposal 6: Reuse the MU of minimum output power TC for the OFF power measurement in FR2 ON/OFF time mask TC. Use the same calculation approach of TT as for minimum output power TC, which results in TT = 0 dB. 

	Conclusion
In summary, testability issues, MU and TT for ON/OFF Time Mask in FR2 have been discussed:
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1: For ON/OFF time mask, the power in ON and OFF regions are measured separately, e.g., in different frames. The RF configuration such as sensitivity of the measurement device can be different for the ON and OFF region.
Proposal 2: Apply UE maximum output power in the FR2 ON/OFF time mask test. The OFF power test requirement is relaxed in dependence on the measured ON power.
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