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1. Overall Description:

RAN WG4 and RAN WG5 reviewed the incoming LS from ITU-R Working Party 5D LS on Definition of test methods for Over-The-Air unwanted emissions of IMT radio equipment. The following text provides RAN4 and RAN5 view. 

3GPP responded in previously in RP-182098 (=5D/1038)  by providing input of the work being done concerning the test case definition and utilization of OTA (over the-air) test methods for unwanted emissions for Base Stations. Further response is given here to the latest LS from ITU-R WP5D on this topic.
RAN4 feedback on OTA (over the-air) test methods for unwanted emissions for Base Stations
Requirements stated as EIRP in regulatory specifications could be related to conducted requirements because with passive antenna systems, the gain is relatively constant and known, and thus EIRP at the boresight, the TRP and the conducted power level are directly related. The situation is different for AAS BS and beam-forming systems.

In developing OTA requirements for IMT systems, during studies on AAS BS and subsequently New Radio (NR) for 5G, 3GPP RAN4 investigated the relationship of EIRP and TRP of unwanted emissions to victim systems. It was found that regardless of the radiation pattern of the unwanted emissions, the TRP level correlated well with the degree of degradation to victim systems. This occurs for several reasons. In some cases, although the unwanted emissions may have some spatial distribution, the fact that the spatial pattern of the excitation signal is varied in time causes the mean power radiated in any given direction to vary, with the average relating to the total radiated power level. In addition, for a victim system with multiple geographical receivers, different receivers are subjected to different levels of interference at different points in time.
The task of RAN4 and its expertise lie within the area of measuring TRP in a controlled environment such as an anechoic chamber. Some general aspects of such methods could be considered for TRP field measurements, both for spurious emissions at larger frequency separations and unwanted emissions closer to the wanted signal. It is noted that enforcement of limits needs to be done in the field at a site where the BS equipment is in a tower or similar placement, in a partially uncontrolled environment in terms of propagation, interference etc. In such an environment with the BS operating normally, the radiated beam pattern is not fixed as it would be for a passive system, so it is more difficult to make assumptions on TRP based on a single directions (EIRP) measurement. When measuring spurious emissions, the antenna gain will vary across frequency, so knowledge of the in-band performance will only give an indication of the out of band antenna gain, however this is the same as for existing passive antenna systems.

For the measurement of the TRP of unwanted emission, averaging over a sampling grid with limited number of points should be achieved, in such cases the varying nature of the beam direction tends to increase accuracy as the average power over time has a wider beam pattern and hence is less prone to sampling errors.  

Since TRP is equivalent to conducted emissions as a measure of the total transmitted power, it could in principle be possible to exploit the same method for enforcing TRP as for a conducted limit. 

The choice of general approach and method for field measurements will ultimately depend on what is being measured (out-of-band or spurious domain), to what extent the BS and related system can be controlled (test modes etc.) and what the purpose is of the measurement (conformance, enforcement, or monitoring of reported interference cases).
RAN5 status of UE conformance test cases and input concerning request for procedures for field measurements
3GPP RAN WG5 has progressed in the development of the following 3GPP NR UE conformance test cases for unwanted emissions for end user radio equipment with AAS.
· Adjacent Channel Leakage Ratio

· Spurious emissions for UE co-existence

· Spectrum emission mask

· General spurious emissions
The test cases are defined in 3GPP TS 38.521-2 and 3GPP TS 38.521-3. The test cases are now expected to be complete by March 2019 after final definition of measurement uncertainty and test tolerances. RAN WG5 will continue to work closely with RAN WG4 and the test and measurement industry concerning maintenance of test procedures for additional permitted OTA test methods.
As RAN WG5 is responsible for UE conformance test case definition, RAN WG5 would not typically develop procedures for field measurements for enforcement purposes. Any modification to RAN WG5 working procedures would require a modification to the RAN WG5 Terms of Reference which would need to be approved by 3GPP TSG RAN leadership.

Furthermore, RAN WG5 will continue to monitor any activities in RAN WG4 concerning the definition and test methods of unwanted emissions for AAS for IMT radio equipment below 6 GHz. If any of these activities affect the assessment of end user equipment, RAN WG5 will work to define test cases based on OTA test methods to allow for industry certification testing of unwanted emissions.
2. Actions:
To ITU-R WP5D
ACTION: 
3GPP TSG RAN asks ITU-R WP5D to take into account the above information. 
3. Dates of Next 3GPP TSG RAN Meetings:
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