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1.
Introduction
In RAN5 NR AdHoc#1 meeting and reviewing following two specifications are endorsed.
[1] R5-180099
TRP and EIRP Spurious Emission Measurement Procedure Baselines
Proposal 1: RAN5 should review 3GPP TS 34.114 as the baseline 3GPP procedure to leverage for TRP emissions measurements and then determine what changes are needed to address 38.101-2 requirements.

Proposal 2: RAN5 should review EN 301 908-1 and 3GPP 36.124 use as the baseline for EIRP measurements.
This document reviews the TS 34.114, EN 301 908-1 and TS 36.124 and give some views regarding the baseline procedure mentioned in [2]
[2] R5-180090  Discussion on mmWave UE conformance RF testing
Proposal 1: Accept EIRP based measurement approach with TRP as a fall-back.  This means reporting a maximum EIRP result below a TRP limit is sufficient to show compliance with the respective TRP limit.  The procedure to determine the maximum EIRP and the respective measurement grid are TBD.
Proposal 2: Leverage pre-scan to minimize test frequencies and test points.  Define spurious emissions measurement procedures such that the maximum EIRP or TRP measurements on emissions are not required when fast/coarse scan procedures, to be defined in the future, are below the emissions limit by a FFS value (e.g. >20dB margin to limit). 
2.
Review of existing specifications
The basis for the observations is put in Annex. Concerning sentences in the spec are highlighted. We only give observations in this section.

2.1 TS 34.114 v12.2.0
Observation 1-1 : Test procedure says noise floor of measurment receiver shall not disturb the power measurment

Observation 1-2 : Different measurement procedure specified: The one assuming FF distance and the one with reverbration chamber.

Observation 1-3 : The default procedure(not the one for rebervration chamber) is straightforward. TRP is measured from the EIRP components( for each angle) and no EIRP fall-back is assumed.

2.2 ETSI  EN 301 908-1 v11.1.1(2016-07)
Observation 2-3 : Fully anechoic chamber is assumed.

Observation 2-4 : Spurious seems to be measured at the frequencies at which a compoenent is detected, however how to detect it is not specified.

Observation 2-5 : At the frequency where a component is detected, the angle where the response become maximum is searched and the e.r.p is measured for that direction. Details on how to search the maximum is not mentioned.
Observation 2-6 : Normal condition testing is set as default except for the small number of exceptions.

Observation 2-7 : Normal condition testing is used
Observation 2-8 : Tested for traffic mode and idle mode
2.13 36.124 TS 36.124 v15.1.0
Observation 3-1 : Normal condition is used 

Observation 3-2 : Tested for traffic mode and idle mode
Observation 3-3 : Fully anechoic chamber is assumed.

Observation 3-4 : Spurious seems to be measured at the frequencies at which a component is detected, however how to detect it is not specified.

Observation 3-5 : At the frequency where a component is detected, the angle where the response become maximum is searched and the e.r.p is measured for that direction. Details on how to search the maximum is not mentioned.

Observation 3-6 : Languages are almost same as ETSI EN 908 101-1



3.
Discussion

Overall, we observe that EN 908 101-1 and 36.124 does not mention the details of

· How to detect the candidate spurious response (pre-scan)
· How to find the maximum EIRP direction(maximum EIRP fall-back)
Conventionally, conformance test spec specified the details of procedure as much as possible so that different verdict can derive by different test equipment or test sites. It seems the description level in EN 908 101-1 and 36.124 are too ambiguous to be copied to conformance test spec as is. More details about pre-scan and maximum EIRP measurement would be desired.
Proposal 1) More details of pre-scan and maximum EIRP fall-back than those in EN908 101-1 or 36.124 should be specified in conformance test spec in order not to give rise to different verdicts from different TE.
Upon specifying the details of them we should consider whether it really is helpful for reducing the overall test time. Just saying “search maximum EIRP” would lead to the same time as full TRP measurement. 
Proposal 2) RAN5 should consider how much the total test time can be reduced from pre-scan and maximum EIRP fall-back upon considering the details of them.


3.
Conclusion
RAN5 is asked to endorse followings.
Proposal 1) More details of pre-scan and maximum EIRP fall-back than those in EN908 101-1 or 36.124 should be specified in conformance test spec

Proposal 2) The pre-scan and maximum EIRP fall-back should be the one which is useful for reducing the test time 



4. References
[1] R5-180099, “TRP and EIRP Spurious Emission Measurement Procedure Baselines “, Qualcomm, RAN5#NR#1 AdHoc, Munich, Jan. 2018
[2] R5-180090  “Discussion on mmWave UE conformance RF testing” , Qualcomm, RAN5#NR#1 AdHoc, Munich, Jan. 2018

Annex.
Review of existing specifications

TS 34.114 v12.2.0
5.2.4
Method of test

5.2.4.1
Initial conditions

The output power is a measure of the maximum power the UE can transmit in a bandwidth of at least (1+  times the chip rate of the radio access mode, for more information see 3GPP TS 34.121 chapter 5.2. The period of measurement shall be at least one timeslot. Also care should be taken that the noise floor of the measurement receiver is not disturbing the power measurement.
Test environment: normal; see TS34.121-1 [3] clause G.2.1.

Frequencies to be tested: low range, mid range, high range; see TS34.121-1 [3] clause G.2.4.

1)
Set the SS downlink physical channels according to settings in Table 5.2.2. Set the DPCH power such that there will not be transmission gaps due to too low signal strength throughout the measurement.

2)
Power on the UE.

3)
A call is set up according to the Generic call setup procedure. The power control algorithm shall be set to Power Control Algorithm 2. Compressed mode shall be set to OFF.

4)
Enter the UE into loopback test mode 2 and start the loopback test.

See TS 34.108 [10] and TS 34.109 [11] for details regarding generic call setup procedure and loopback test.

Table 5.2.2: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power

	CPICH
	CPICH_Ec / DPCH_Ec

= 7 dB

	P-CCPCH
	P-CCPCH_Ec / DPCH_Ec
= 5 dB

	SCH
	SCH_Ec / DPCH_Ec


= 5 dB

	PICH
	PICH_Ec / DPCH_Ec

= 2 dB

	DPCH
	Test dependent power


5.2.4.2
Procedure

1)
Send continuously Up power control commands to the UE.

2)
As the UE reaches maximum power, start sending PN15 data pattern.

3)
Position the UE against the SAM phantom

4)
Measure the 
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 and 
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 with a sample step of 15° in theta (() and phi (() directions using a test system having characteristics as described in Annex A.

5)
Calculate TRP using equations from chapter 5.2.1

NOTE 1:
The measurement procedure is based on the measurement of the spherical radiation pattern of the DUT. The power radiated by the DUT is sampled in far field in a group of points located on a spherical surface enclosing the DUT. The EIRP samples are taken using a constant sample step of 15° both in theta (() and phi (() directions. In some cases a different sampling grid may be used to speed up the measurements (See Section 5.1.2). All the EIRP samples are taken with two orthogonal polarizations, 
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- and 
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-polarisations.

NOTE 2:
The noise floor of the measurement receiver shall not disturb the power measurement.
NOTE 3:
Non Standard settings: To speed up sensitivity measurements, power measurements may be done with non standard modulation. However to obtain TRP result the measured EIRP figures shall be normalized by
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where 
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 is power measurement done with standard setting. 
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 is power measurement done with non standard modulation. 
[image: image8.wmf]n

 is amount of reference measurement points.

To ensure accuracy of TRP, the amount of reference points measured should be at least 4. It is recommended to spread the reference measurements equally during the measurement time.

5.2.4.3
Procedure, reverberation chamber method
1)
Send continuously Up power control commands to the UE.

2)
As the UE reaches maximum power, start sending PN15 data pattern.

3)
Position the UE against the SAM phantom

4)
Measure a sufficient number of independent samples (see section 5.1.3) of 
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 using a test system having characteristics as described in Annex A.

5)
Calculate TRP using equations from section 5.2.1.

NOTE 1:
The measurement procedure is based on the measurement of the total power radiated from the UE/MS to a full 3 dimensional isotropic environment with uniform elevation and azimuth field distribution. The power transmitted by the DUT is undergoing Rayleigh fading and is sampled by the fixed measurement antennas. Moreover, it is important that the samples collected are independent, in order to get sufficient accuracy of the estimated TRP value. 

NOTE 2:
The noise floor of the measurement receiver shall not disturb the power measurement.
Observation 1-1 : Test procedure says noise floor of measurment receiver shall not disturb the power measurment

Observation 1-2 : Different measurement procedure specified: The one assuming FF distance and the one with reverbration chamber.

Observation 1-3 : The default procedure(not the one for rebervration chamber) is straightforward. TRP is measured from the EIRP components( for each angle) and no EIRP fall-back is assumed.

EN 301 908-1 v11.1.1(2016-07)
Here we review the EN 308-901 v11.1.1  “Radiated spurious emission” parts ( section 5.3 )
5.3 Essential radio test suites

5.3.1 Radiated emissions (UE)

5.3.1.1 Test method

Whenever possible the test site should be a fully anechoic chamber simulating the free-space conditions. EUT shall be

placed on a non-conducting support. Mean power of any spurious components shall be detected by the test antenna and

measuring receiver (e.g. a spectrum analyser).

At each frequency at which a component is detected, the EUT shall be rotated to obtain maximum response, and the

effective radiated power (e.r.p.) of that component determined by a substitution measurement, which shall be the

reference method. The measurement shall be repeated with the test antenna in the orthogonal polarization plane. Test

systems are allowed to be pre-substituted by carrying out the substitution measurement for each frequency and

by recording the obtained value into test system software as a correction factor.

NOTE: Effective radiated power (e.r.p.) refers to the radiation of a half wave tuned dipole instead of an isotropic

antenna. There is a constant difference of 2,15 dB between e.i.r.p. and e.r.p.

e.r.p. (dBm) = e.i.r.p. (dBm) - 2,15 (Recommendation ITU-R SM.329-12 [1], annex 1).

Measurements are made with a tuned dipole antenna or a reference antenna with a known gain referenced to an

isotropic antenna. Unless otherwise stated, all measurements are done as mean power (RMS).

Observation 2-3 : Fully anechoic chamber is assumed.

Observation 2-4 : Spurious seems to be measured at the frequencies at which a compoenent is detected, however how to detect it is not specified.

Observation 2-5 : At the frequency where a component is detected, the angle where the response become maximum is searched and the e.r.p is measured for that direction. Details on how to search the maximum is not mentioned.
Observation 2-6 : Normal condition testing is set as default except for the small number of exceptions.

If a different test site or method is used, this shall be stated in the test report. The results shall be converted to the

reference method values and the validity of the conversion shall be demonstrated.
5.3.1.2 Test configurations

This clause defines the configurations for emission tests as follows:

• the equipment shall be tested under normal test conditions;
• the test configuration shall be as close to normal intended use as possible;

• if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to

test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise

the ports;

• if the equipment has a large number of ports, then a sufficient number shall be selected to simulate actual

operation conditions and to ensure that all the different types of termination are tested;

• the test conditions, test configuration and mode of operation shall be recorded in the test report;

• ports which in normal operation are connected shall be connected to an ancillary equipment or to a

representative piece of cable correctly terminated to simulate the input/output characteristics of the ancillary

equipment, RF input/output ports shall be correctly terminated;

• ports that are not connected to cables during normal operation, e.g. service connectors, programming

connectors; temporary connectors, etc. shall not be connected to any cables for the purpose of this test. Where

cables have to be connected to these ports, or interconnecting cables have to be extended in length in order to

exercise the EUT, precautions shall be taken to ensure that the evaluation of the EUT is not affected by the

addition or extension of these cables:

- emission tests shall be performed in two modes of operation:

􀀀 with a communication link established (traffic mode); and

􀀀 in the idle mode;
• the traffic mode configuration which uses the UE maximum output power for testing shall be declared by the

manufacturer.

Ancillary equipment shall be tested with it connected to a UE in which case compliance shall be demonstrated to the

appropriate clauses of the present document.

The results obtained shall be compared to the limits in clause 4.2.2.2 in order to prove compliance.
Observation 2-7 : Normal condition testing is used
Observation 2-8 : Tested for traffic mode and idle mode
TS 36.124 v15.1.0
Here we review 36.124 v15.1.0 EMC emission part (section 8~)
8
Methods of measurement and limits for EMC emissions

8.1
Test configurations

This subclause defines the configurations for emission tests as follows:

-
the equipment shall be tested under normal test conditions;
-
the test configuration shall be as close to normal intended use as possible;

-
if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise the ports;

-
if the equipment has a large number of ports, then a sufficient number shall be selected to simulate actual operation conditions and to ensure that all the different types of termination are tested;

-
the test conditions, test configuration and mode of operation shall be recorded in the test report;

-
ports which in normal operation are connected shall be connected to an ancillary equipment or to a representative piece of cable correctly terminated to simulate the input/output characteristics of the ancillary equipment, Radio Frequency (RF) input/output ports shall be correctly terminated;

-
ports that are not connected to cables during normal operation, e.g. service connectors, programming connectors; temporary connectors etc. shall not be connected to any cables for the purpose of EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended in length in order to exercise the EUT, precautions shall be taken to ensure that the evaluation of the EUT is not affected by the addition or extension of these cables;

-
emission tests shall be performed in two modes of operation: 

-
with a communication link established (traffic mode); and

-
in the idle mode.
Observation 3-1 : Normal condition is used in 36.124.

Observation 3-2 : Tested for traffic mode and idle mode
8.2
Radiated Emission

This test is applicable to radio communications equipment and ancillary equipment. 

This test shall be performed on the radio equipment and/or a representative configuration of the ancillary equipment.

8.2.1
Definition

This test assesses the ability of radio equipment and ancillary equipment to limit unwanted emissions from the enclosure port.

8.2.2
Test method

Whenever possible the site shall be a fully anechoic chamber (FAC) simulating the free-space conditions. EUT shall be placed on a non-conducting support. Mean power of any spurious components shall be detected by the test antenna and measuring receiver (e.g. a spectrum analyser).

At each frequency at which a component is detected, the EUT shall be rotated to obtain maximum response, and the effective radiated power (e.r.p.) of that component determined by a substitution measurement, which shall be the reference method. The measurement shall be repeated with the test antenna in the orthogonal polarization plane.

NOTE:
Effective radiated power e.r.p. refers to the radiation of a half wave tuned dipole instead of an isotropic antenna. There is a constant difference of 2.15 dB between e.i.r.p. and e.r.p. 



e.r.p. (dBm)  e.i.r.p. (dBm)  2.15

Ref. ITU-R SM. 329 ANNEX 1 [9]

Measurements are made with a tuned dipole antenna or a reference antenna with a known gain referenced to an isotropic antenna. Unless otherwise stated, all measurements are done as mean power (RMS).

If a different test site or method is used, this shall be stated in the test report. The results shall be converted to the reference method values and the validity of the conversion shall be demonstrated.
Observation 3-3 : Fully anechoic chamber is assumed.

Observation 3-4 : Spurious seems to be measured at the frequencies at which a compoenent is detected, however how to detect it is not specified.

Observation 3-5 : At the frequency where a component is detected, the angle where the response become maximum is searched and the e.r.p is measured for that direction. Details on how to search the maximum is not mentioned.
Observation 3-6 : Languages are almost same as ETSI EN 908 101-1
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