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Introduction
During previous RAN4#80 meeting, test equipment measurement uncertainties for Rel-13 AAS BS OTA requirements were specified for the frequency ranges f ≦ 3GHz and 3GHz < f ≦ 4.2GHz.
In this contribution, discussion on the test equipment measurement uncertainties for AAS BS OTA requirements for higher frequency ranges is discussed.
Discussion
During previous RAN4#80 meeting, test equipment measurement uncertainties for Rel-13 AAS BS OTA requirements were specified for the frequency ranges f ≦ 3GHz and 3GHz < f ≦ 4.2GHz, as captured in the TR 37.842 [1], annex E.
Table 1. Test equipment uncertainty values [1]
	Instrument
	Use case
	Measurement Uncertainty type
	Standard uncertainty σ (dB)
	Probability distribution

	
	
	
	f ≦ 3GHz
	3GHz < f ≦ 4.2GHz
	

	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	EIRP measurement stage
	Total amplitude accuracy 
(with input levels down to -70dBm) 
	0.14
	0.26
	Gaussian

	RF signal generator
	EIS measurement stage
	Level error 
	0.46
	0.46
	Gaussian

	Network analyzer
	Calibration stage
	Accuracy of transmission measurements 
	0.13
	0.20
	Gaussian

	NOTE: Standard uncertainty values were derived from datasheets of mid-tier to high-end RF signal generators, spectrum analyzers, and VNAs. Standard uncertainty values of power measurement equipment were derived from datasheet of spectrum analyzers.



Table 2:  Reference antenna uncertainty value [1]
	Instrument
	Use case
	Standard uncertainty σ (dB)
	Probability distribution

	
	
	f ≦ 3GHz
	3GHz < f ≦ 4.2GHz
	

	Reference antenna
	Calibration stage
	0.29
	0.25
	Rectangular



Considering the E-UTRA frequency bands captured in 36.104 [2], the only frequency band not covered by the above specified frequency ranges is the Band46, which is a TDD band operating in the range 5150 MHz - 5925 MHz. Band 46 is an unlicensed band restricted to licensed-assisted access (LAA) operation using Frame Structure Type 3. In the current version of TS 36.104 [2] specification, Band 46 is restricted to E-UTRA DL operation when carrier aggregation is configured. 
Referring to the Rel-13 LAA WID in [3], this WI specifies LTE enhancements for a licensed-assisted access to unlicensed spectrum which enables operation of LTE in the 5GHz unlicensed spectrum for low power secondary cells based on regional regulatory power limits using carrier aggregation. Work on eLAA for the UL operation is already ongoing in RAN4. 
According to the AAS BS WID in [4], the AAS BS specification’s scope defines BS RF requirements for AAS BS covering single RAT capable BS supporting UTRA or E-UTRA, and multi-RAT capable BS operating in Band Category 1 and Band Category 3 for Wide Area and Medium Range, and Local Area coverage to ensure necessary coexistence. Based on the scope of the AAS BS WID, it is seen that the LAA feature will be applicable to the some of the AAS BS implementations. Therefore, it is seen that the test system measurement uncertainties for AAS BS shall be also specified to cover the LAA 5Hz band, i.e. Band 46.  
Proposal 1: specify test system measurement uncertainty for AAS BS requirements for LAA Band 46.  
Based on the test system measurement uncertainty value for the frequency range including Band46, it would be possible to generate the conformance testing requirement for the Rel-13 AAS BS requirements, reusing the methodology of the conformance test derivation as captured in TR 37.842 [1].  
Proposal 2: Based on the new MU values for the frequency range including Band46, extend the existing Rel-13 conformance testing requirements for AAS BS.
Frequency ranges for measurement uncertainties
Basically, there are two approaches possible to introduce the test equipment’s measurement uncertainties for higher frequency ranges: 
1. Extend the existing frequency range (i.e. 3GHz < f ≦ 4.2GHz) to include the Band46, e.g. 3GHz < f ≦ 6GHz. 
2. Add new frequency range, above the already existing ones, e.g. 4.2GHz < f ≦ 6GHz. In this case, new test equipment MU values would be required to be provided by test vendors for the new frequency range. 
Decision on the above two variants depends on the test vendors inputs for the test equipment’s standard uncertainty distribution.
However, referring to the TS 36.141 [4], the following can be found for the conducted transmitter test system uncertainties in Table 4.1.2-1, where the frequency ranges are specified: 

Table 3: Maximum Test System Uncertainty for transmitter tests [4]
	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2. Base station output power
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
±1.5 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.3.2 Total power dynamic range
	± 0.4 dB
	 Relative error of two OFDM Symbol TX power (OSTP) measurements 

	6.4.1 Transmitter OFF power
	±2.0 dB, f ≤ 3.0GHz
±2.5 dB, 3.0GHz < f ≤ 4.2GHz
±3 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.4.2 Transmitter transient period
	 N/A
	

	6.5.1 Frequency error
	± 12 Hz
	

	6.5.2 EVM
	 ± 1 %
	

	6.5.3 Time alignment error
	 ± 25 ns
	

	6.5.4 DL RS power
	±0.8 dB, f ≤ 3.0GHz
±1.1 dB, 3.0GHz < f ≤ 4.2GHz
±1.6 dB, 4.2GHz < f ≤6.0GHz
	

	6.6.1	Occupied bandwidth
	1.4MHz, 3MHz Channel BW: 30kHz
5MHz, 10MHz Channel BW: 100kHz
15MHz, ≥20MHz: Channel BW: 300kHz
	

	6.6.2	Adjacent Channel Leakage power Ratio (ACLR)
	ACLR ±0.8 dB
Absolute power ±2.0 dB, f ≤ 3.0GHz
Absolute power ±2.5 dB, 3.0GHz < f ≤ 4.2GHz
Absolute power ±3.0 dB, 4.2GHz < f ≤ 6.0GHz
CACLR±0.8 dB
Absolute power ±2.0 dB, f ≤ 3.0GHz
Absolute power ±2.5 dB, 3.0GHz < f ≤ 4.2GHz
Absolute power ±3.0 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.6.3	Operating band unwanted emissions
	±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
±2.2 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.6.4.5.1	Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
	

	6.6.4.5.2	Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz:±2.0 dB
4 GHz < f ≤ 19 GHz:±4.0 dB
	

	6.6.4.5.3	Transmitter spurious emissions, Protection of BS receiver
	±3.0 dB
	

	6.6.4.5.4	Transmitter spurious emissions, Additional spurious emissions requirements
	±2.0 dB for > -60dBm, f ≤ 3.0GHz
±2.5 dB, 3.0GHz < f ≤ 4.2GHz
±3.0 dB, 4.2GHz < f ≤ 6.0GHz
±3.0 dB for ≤ -60dBm, f ≤ 3.0GHz
±3.5 dB, 3.0GHz < f ≤ 4.2GHz
±4.0 dB, 4.2GHz < f ≤ 6.0GHz
	

	6.6.4.5.5	Transmitter spurious emissions, Co-location
	± 3.0 dB
	

	6.7	Transmitter intermodulation (interferer requirements)
	The value below applies only to the interference signal and is unrelated to the measurement uncertainty of the tests (6.6.2, 6.6.3 and 6.6.4) which shall be carried out in the presence of the interferer.
±1,0 dB
	The uncertainty of interferer has double the effect on the result due to the frequency offset.



Referring to the test system uncertainty values for 3.0GHz < f ≤ 4.2GHz and 4.2GHz < f ≤ 6.0GHz frequency ranges, it can be seen that their values differ, i.e. adaptation of single uncertainty value for 3GHz < f ≦ 6GHz range would introduce unnecessarily large test tolerance for the 3.0GHz < f ≤ 4.2GHz range. Based on the above listed in-band requirements specifying the test system uncertainty for the range “4.2GHz < f ≤ 6.0GHz”, it would be reasonable to consider the same approach in case of the OTA requirements for AAS BS, and to follow with the option 2 as discussed above.  
Proposal 3: it is proposed to adopt 4.2GHz < f ≤ 6.0GHz frequency range in order to consider Band46. 
Consideration of conducted requirements
The above discussion was specifically triggered for the Rel-13 OTA requirements, i.e. EIRP and EIS. It shall be further clarified that the Rel-14 conducted requirements shall be also extended by the test equipment MU for higher frequency bands, in order to consider Band46. 
Proposal 4: Once the decision on the test system MU values for higher frequency ranges is taken for AAS BS, extend the conducted requirements to cover Band46. 
Conclusion
Based on the above discussion, the following is proposed: 
Proposal 1: specify test system measurement uncertainty for AAS BS requirements for LAA Band 46.
Proposal 2: Based on the new MU values for the frequency range including Band46, extend the existing Rel-13 conformance testing requirements for AAS BS.
Proposal 3: it is proposed to adopt 4.2GHz < f ≤ 6.0GHz frequency range in order to consider Band46. 
Proposal 4: Once the decision on the test system MU values for higher frequency ranges is taken for AAS BS, extend the conducted requirements to cover Band46. 
Furthermore, it is suggested to check the above proposals for the alignment with E-UTRA and MSR specifications. 
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