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Introduction
During previous RAN4#82 meeting, discussion on the OTA frequency error was presented in R4-1701874 [2]. As part of the frequency error discussion, investigation on the test models and the motivation behind the “min power” condition for the E-UTRA frequency error requirement was initiated.
In this contribution we are discussing on the E-UTRA minimum power requirements and the UTRA fractional power requirements applicability in OTA setup.
Discussion
UTRA test models: fractional power requirement
Referring to the TS 25.141 [3], the applicability of the UTRA test models for the frequency error testing was defined as follows: 
· TM1: 
· base station maximum output power; for all modulations schemes,
· Total power dynamic range (at Pmax,c); for all modulations schemes, 
· Frequency error (at Pmax,c); for all modulations schemes,
· EVM for QPSK modulation (at the Pmax,c),
· …and other. 
· TM4:
· EVM measurement,
· Total power dynamic range,
· Frequency error.
It was observed in [2] that during the test procedure for the EVM and frequency error, both TM1 and TM4 test models are used sequentially in order to model the maximum and the fractional power allocation conditions. The total power dynamic range testing requires to setup the maximum power conditions, as well as the fraction of power allocation for the EVM and frequency error test based on the TM4 where the fraction of the PCCPCH+SCH power was set to ~1.6% as specified in Table 1, or less (if the total power dynamic range requirement was not passed).  
Table 1: TM4 Active Channels [3]
	Type
	Number of Channels
	Fraction of
Power (%)
	Level setting ( dB)
	Channelization Code
	Timing offset

	PCCPCH+SCH when Primary CPICH is disabled
	1
	
	-X
	1
	0

	PCCPCH+SCH when Primary CPICH is enabled
	1
	
	-X-3
	1
	0

	Primary CPICH1
	1
	
	-X-3
	0
	0

	Note 1: The CPICH channel is optional.



E-UTRA test models: minimum power requirement
Referring to the TS 36.141 [4], the applicability of the E-UTRA test models for the frequency error testing was defined as follows, depending on the modulation scheme and the power setting: 
· E-TM3.1: 
· Output power dynamics
· Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs allocated) 
· Transmitted signal quality
· Frequency error
· EVM for 64QAM modulation (at max power)
· E-TM3.1a: 
· Output power dynamics
· Total power dynamic range (upper OFDM symbol power limit at max power with all 256QAM PRBs allocated) 
· Transmitted signal quality
· Frequency error
· EVM for 256QAM modulation (at max power)
· E-TM3.2:
· Transmitted signal quality
· Frequency error
· EVM for 16QAM modulation
· E-TM3.3:
· Transmitted signal quality
· Frequency error
· EVM for QPSK modulation
· E-TM2:
· Total power dynamic range (lower OFDM symbol power limit at min power), 
· EVM of single 64QAM PRB allocation (at min power)
· Frequency error (at min power) 
· E-TM2a:
· Total power dynamic range (lower OFDM symbol power limit at min power),
· EVM of single 256QAM PRB allocation (at min power)
· Frequency error (at min power)

As listed above for the E-TM3.1/3.1a and for the E-TM2/2a, test models for the EVM and the frequency error were defined with values for the min/max transmit power settings in order to test the both upper and lower limits of the total power dynamic range, and the frequency error shall be tested for both these power settings.
According to the definition of the total power dynamic range for E-UTRA [4], it is defined as the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition, where those power limits are as below: 
· The upper limit of the E-UTRA total power dynamic range is the OFDM symbol power for a BS at maximum output power. Due to OTA testing and consideration of various test ranges, their test distances will impact the upper limit of the received signal level.
· The lower limit of the total power dynamic range is the OFDM symbol power for a BS when one Resource Block is transmitted. According to the TS 36.141, the single RB shall contain PDSCH with the power allocation (set relative to the EPRE for the reference symbol RE) being equal to the EPRE of the reference symbols REs. Same as for the upper limit of the total power dynamic range above, the signal level received during the “minimum power” test will be impacted by the OTA test range’s pathloss. Considering configuration of the single RB “min power” condition being equal to the EPRE of the reference symbols, one can claim that such definition of the “minimum power” condition are justified from the real network point of view, however still the OTA testing pathloss impact needs to be considered here.
AAS requirement
For the E-UTRA conducted test in the AAS specification, the total power dynamic requirement was defined as the difference between the maximum and the minimum transmit power of an OFDM symbol: 
· The upper limit of the dynamic range at a TAB connector is the OFDM symbol power at maximum output power (PRated,c,TABC). 
· The lower limit of the dynamic range at a TAB connector is the OFDM symbol power when one Resource Block is transmitted. The OFDM symbol carries PDSCH and not contain RS, PBCH or synchronization signals.
Referring to AAS test specification in TS 37.145-1 [6], the E-TM2 test model is used for the EVM and the frequency error test for E-UTRA, for the “min power” condition. Referring to the EVM test procedure, the OFDM symbol power for the E-TM2 testing shall be at the lower limit of the total power dynamic range as in Table 2.
Table 2: E-UTRA BS total power dynamic range [5]
	E-UTRA
channel bandwidth (MHz)
	Total power dynamic range (dB)

	1.4
	7.7

	3
	11.7

	5
	13.9

	10
	16.9

	15
	18.7

	20
	20



Depending on the test specific pathloss it should be further investigated whether the measurement of the lower limit for the transmitter dynamic range could be impacted by the OTA test setup and how to capture this in the OTA test specification. 
Observation 1: Potential impact of the OTA test setup on the total power dynamic range measurement shall be further investigated for the conformance requirement (reduction of the upper limit due to pathloss, test range limitations). 
Conclusion
The aim of this contribution, was to look into the minimum power requirements applicability OTA and total power dynamic range requirement for AAS BS. Based on the E-UTRA BS total power dynamic range requirement above, 
Observation 1: Potential impact of the OTA test setup on the total power dynamic range measurement shall be further investigated for the conformance requirement (reduction of the upper limit due to pathloss, test range limitations). 
Proposal 1: it is proposed to clarify in the TR 37.843, that the “min power” test case is applicable for the frequency error and EVM testing, and its covered by the total power dynamic range requirement. 
Related TP to TR 843 is in [7].
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