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1. Overall Description:

5GAA WGs thanks 3GPP RAN4 for their LS R4-1814315. 5GAA WGs understand that 3GPP RAN4 is interested in further information on the values provided in RP-181522 (A-180263), "LS on Rel-15 2 RX vehicle mounted UE (A-180263)”. 
5GAA agreed that the LS RP-181522 provides average antenna gain values of typical antenna implementations in series cars to be taken as the baseline assumption in the study in 3GPP RAN4. The origin of these antenna gain values are passive antenna measurements and include cable losses. These measurements were done in a controlled environment, meaning that all connections remain in a 50 ohms system (no mismatch losses). The basic principles of such measurements are outlined in the Annex and are commonly agreed amongst the car OEMs.
Passive antenna measurements are commonly accepted methodologies to characterise distributed communication systems like e.g. in maritime / vehicular environments, broadcast or base stations. One advantage is that each single component of a communication system (e.g. antenna, cables, transmitters) can be characterised independently from the other as long they are within the 50 ohms system to avoid mismatch losses. Passive antenna measurements deliver also easily measurement results for broad frequency ranges like uplink and downlink frequency ranges. Regulations require only for EMC compliance measurements a complete operation of all single components.
Passive antenna measurements don’t give antenna performance metrics like TRP values (total radiated power) as requested by 3GPP RAN4. TRP values can only be measured with the complete operation of all single components since they are strongly dependent upon the antenna, cable and the transmitter. 5GAA’s understanding of TRP values is that this is a measure of the radiated power of UEs which is related of the uplink of the UE. The focus of the study in 3GPP RAN4 is to analyse the impact of using 2Rx antennas on the network coverage which is related to the downlink.
5GAA would like to elaborate on why the elevation range of 0-30° (measured from ground to sky, equal to theta=60-90° of measurement / simulation systems) is relevant for vehicular mobile communication. Vehicles always move over grounds which limits the orientation of the vehicular antenna towards the base station to the movements in the horizontal plane. Typical distances between vehicles and base station and typical mounting heights of base station antennas result in a dominant utilisation of this elevation range for mobile communication. For this reasons the car OEMs in 5GAA consider the antenna gain values of this range to be used in the 3GPP RAN4 link budget calculation. 
Nevertheless vehicular antennas also radiate above this range as can be seen in the Annex.
The needed radiation directions of handheld antennas is different. Since it can’t be foreseen how the handheld UE is oriented towards the base station an equal radiation in all directions is preferred. 
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Figure 1 Illustration of possible orientations of handheld UE and vehicular UE towards a base station
5GAA is confident that all needed vehicular antenna performance metrics are available to 3GPP RAN4 so that the study can be concluded in the targeted timeline. 5GAA would like to emphasise that the request to exceptionally allow vehicular UE to use 2Rx antennas as an option is limited to only vehicular UEs and it does not prevent the use of also 4Rx antennas if car OEM see a need. 5GAA sees that such exception is not valid for handheld UE being brought and used in vehicles by drivers or passengers.
On the topic of UE distinction in the 3GPP RAN4 study 5GAA trusts in 3GPP’s expertise to find an efficient solution which can reuse existing functions of 3GPP. 
2. Actions and Request for Further Consideration: 
To [Recipient]: 3GPP RAN4
ACTION: 
5GAA recommends 3GPP RAN4 to exceptionally take the automotive methodology to characterise vehicular antennas into account and not to expect similar methods and metrics as of handheld UEs to be applied. 5GAA kindly requests 3GPP RAN4 to use the baseline values provided in the LS RP-181522 for the coverage analysis.
REQUEST FOR CONSIDERATION: Please accept this explanation regarding 5GAA’s preferred approach to the characterisation of elements of the expected performance. We understand that 3GPP RAN4’s existing procedure requires the provision of TRP information, however we hope that the reasoning behind why 5GAA believes this to be unsuitable in the case of vehicle mounted antennas is acceptable.

 
We also understand that 3GPP RAN4 would prefer to receive additional information to support their study. 5GAA will provide the following additional information in a following LS to RAN4:

•             Antenna gain value of an extended elevation range of 0-40deg to acknowledge that special topography factors (e.g. hilly surroundings) can be accounted for.

•             Additional loss (in dB) due to device connection to antennas/cables
3. Date of next 5GAA WG2 Meetings:

	5GAA WG#9 meeting
	January 28 - 30, 2018
	Seoul/Korea

	5GAA WG#10 meeting
	May 20 – 22, 2018
	Berlin/Germany


Appendix: 

1) Passive antenna measurements

· Vehicular mounted antennas are typically measured in a passive measurement setup. So called „passive measurements“deliver these values. The power of an external supply is delivered to the antenna and the radiated power at different angles around the vehicle is measured.

· Due to the nature of cars driving on roads only the radiation in the upper hemisphere is of main interest.

· For vehicle mounted antennas the orientation relative to ground remains constant. Therefore the relevant range of the radiation direction for mobile communication is 0-30°from ground.

Note: Some Antenna measurement / simulation systems measure from the perpendicular axis to ground. With this definition the relevant communication range is theta=60-90°.

· Vehicles always move over grounds. These grounds reflect more or less the incoming electromagnetic waves. This situation is accounted for in the measurement setups where the car is typically sitting on a large metal plate. Since the reflected waves are also measured by the measurement setup, especially for theta < 60°, and are account like power being radiated by the vehicular antenna this kind of measurement setups are not suited to derive antenna efficiency values. 

· Antenna efficiency values derived from such measurement setups are not taken as a antenna performance metric.
2) Active antenna measurements

· Among other values this measurement type delivers TRP values. The transmitter of the UE is active and the total radiated power is averaged over the complete sphere. Only a complete communication system (e.g. final antenna, transmitter, cables) can deliver meaningful TRP values.
· Considering the complete sphere is vital since the orientation of mobile phones against the base stations depends on individual usage.

· Since TRP gives is just a scalar number it can be easily compared to the power at the input of the antenna. This defines the antenna efficiency as an easy antenna performance metric.
3) Exemplary elevation plot of a vehicular antenna
Figure 2 gives an example how a vehicular antenna can radiate in elevation. It shows that radiation is also given for elevation angles above 30° in elevation.
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Figure 2 Exemplary elevation plot of a 2496MHz vehicular antenna
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