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1	Introduction
In the last RAN4 meeting #84bis, it was agreed on the procedure for the discussion on TRP measurement for Rel-15 eAAS conformance test specification [1]. Following agreement, EIRP uncertainty for each TRP requirement will be discussed in this meeting. Moreover, it was also agreed that TRP requirements can be classified into 3 categories. Cat.1 is output power performance on the wanted signal. Cat. 2 includes out of band unwanted emissions such as OBUE and ACLR. Cat. 3 is for spurious emission. These categorized criteria are based on output power and frequency difference. In this contribution, we discuss on uncertainty values for EIRP measurement of each category and propose some discussion points for future RAN4 meetings.
2	Discussion
2.1 TRP definition
In TR.37.843 [2], there is a description on TRP requirement as follows

· TRP requirements
· TRP is defined as:


,where EIRP is the total EIRP of two orthogonal polarizations.
Correspondingly, and in order that the test requirement part of conformance test specification is measurable the total power the above equation is approximated as the sum of the EIRP at a number of discrete directions around the sphere as follows:


,where EIRP is sampled at N locations along the -axis and M locations along the φ-axis.
2.2 Agreed procedure on TRP measurement
In the last RAN4 meeting, we agreed the procedure on TRP measurement for Rel-15 eAAS conformance test specification as followings,

Observation1: As TRP measurement is defined as the sum of EIRP measurement results, EIRP measurement methods and measurement uncertainty have to be confirmed for each TRP requirement.

Proposal 1:  RAN4 should discuss EIRP measurement methods and measurement uncertainty on each TRP requirement except for output power firstly.

Observation2: TRP requirements can be classified into 3 categories. Cat.1 is output power performance on the wanted signal. Cat. 2 includes out of band unwanted emissions such as OBUE and ACLR. Cat. 3 is spurious emission.
Proposal 2:  RAN4 should consider EIRP measurement methods and measurement uncertainty by categories which are classified from output power and frequency.

Proposal 3:  After discussion on EIRP measurements for TRP requirements, TRP measurement method and measurement uncertainty should be discussed on TRP requirements for each category.

2.3 Uncertainty values for EIRP measurement of each category by indoor anechoic chamber test method
When we consider indoor anechoic chamber test method, we should discuss measurement uncertainty on each TRP requirement except for output power firstly according to agreed contents. As indoor anechoic chamber test method is based on the measurement in the far field, the system setup for EIRP measurement of each requirement is fundamentally the same as that of output power requirement as shown in Fig. 10.3.1.1.2.101 in TR 37.842. Therefore, test procedure and calibration on EIRP measurement for TRP requirements are the same as the descriptions in TR 37.842.

Observation1: As indoor anechoic chamber test method is based on the measurement in the far field, the system setup for EIRP measurement of each requirement is fundamentally the same as that of output power requirement as shown in Fig. 10.3.1.1.2.101 in TR 37.842.

Proposal1: Test procedure and calibration on EIRP measurement for TRP requirements are the same as the descriptions in TR 37.842.

It is apparent that uncertainty value on EIRP indoor anechoic chamber measurement for Cat.1, which is for output power, is the same as Table 10.3.1.1.2.5-1.1 described in TR 37.842. Here, the following uncertainty distribution and standard uncertainty (σ) values proposed by test vendors were adopted for the RF power measurement equipment, RF signal generator, and network analyzer to calculate the uncertainty budget.

 According to Table E-1 in TR 37.842, standard uncertainty of RF power measurement equipment on total amplitude accuracy is not indicated when the input levels down to under -70 dBm. When we consider the uncertainty value on EIRP measurement for Cat.2, which is for out of band emission, the measurement data of below -70 dBm in the OTA region is possible because of pass loss between DUT and receiving antenna. Therefore, RAN4 should request test vender to propose the uncertainty distribution and standard uncertainty values and update Table E-1 for Cat.2. Namely, “TBD” in the following table should be determined in the future meetings.

Table 1: Test equipment uncertainty values
	Instrument
	Use case
	Measurement Uncertainty type
	Standard uncertainty σ (dB)
	Probability distribution

	
	
	
	f ≦ 3 GHz
	3 GHz < f ≦ 4.2 GHz
	

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

	
	
	Total amplitude accuracy 
(with input levels below ‑70 dBm)
	TBD
	TBD
	TBD

	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.



Observation 2: According to Table E-1 in TR 37.842, standard uncertainty of RF power measurement equipment on total amplitude accuracy is not indicated when the input levels down to under -70 dBm.

Observation 3: When we consider the uncertainty value on EIRP measurement for Cat.2, which is for out of band emission, the measurement data of below -70 dBm in the OTA region is possible because of pass loss between DUT and receiving antenna. 


Proposal 2: RAN4 should request test vender to propose the uncertainty distribution and standard uncertainty values and update Table E-1 for Cat.2.

The following uncertainty distribution and standard uncertainty (σ) value for the reference antenna derived as the maximum of companies' proposals were also adopted to calculate the uncertainty budget when we discussed Rel-13 specification described in Table E-2 in TR 37.842.
According to Table E-2 in TR 37.842, standard uncertainty of reference antenna is not indicated in the whole frequency range of spurious emission which is from 30 MHz to 12.75 GHz. Therefore, RAN4 should agree the uncertainty distribution and standard uncertainty values for reference antenna and update Table E-2 for Cat.3. Namely, “TBD” in the following table should be determined in the future meetings.
Table 2: Reference antenna uncertainty value
	Instrument
	Use case
	Standard uncertainty σ (dB)
	Probability distribution

	
	
	f ≦ 3GHz
	3GHz < f 
≦ 4.2 GHz
	4.2GHz <f 
≦ 12.75GHz
	

	Reference antenna
	Calibration stage
	0.29
	0.25
	TBD
	Rectangular




Observation 4: According to Table E-2 in TR 37.842, standard uncertainty of reference antenna is not indicated in the whole frequency range of spurious emission which is from 30 MHz to 12.75 GHz.

Proposal 3: RAN4 should agree the uncertainty distribution and standard uncertainty values for reference antenna and update Table E-2 for Cat.3. 



3	Summary
we discuss on uncertainty values for EIRP measurement of each category and propose some discussion points for future RAN4 meetings. After discussion above, we made the following proposal based on the following observations.

Observation1: As indoor anechoic chamber test method is based on the measurement in the far field, the system setup for EIRP measurement of each requirement is fundamentally the same as that of output power requirement as shown in Fig. 10.3.1.1.2.101 in TR 37.842.

Proposal1: Test procedure and calibration on EIRP measurement for TRP requirements are the same as the descriptions in TR 37.842.

Observation 2: According to Table E-1 in TR 37.842, standard uncertainty of RF power measurement equipment on total amplitude accuracy is not indicated when the input levels down to under -70 dBm.

Observation 3: When we consider the uncertainty value on EIRP measurement for Cat.2, which is for out of band emission, the measurement data of below -70 dBm in the OTA region is possible because of pass loss between DUT and receiving antenna. 

Proposal 2: RAN4 should request test vender to propose the uncertainty distribution and standard uncertainty values and update Table E-1 for Cat.2.


Observation 4: According to Table E-2 in TR 37.842, standard uncertainty of reference antenna is not indicated in the whole frequency range of spurious emission which is from 30 MHz to 12.75 GHz.

Proposal 3: RAN4 should agree the uncertainty distribution and standard uncertainty values for reference antenna and update Table E-2 for Cat.3. 
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