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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In the last a few meetings, some test methodologies are approved as permitted method for FR2, DFF, IFF, NFTF [1][2]. All method can measure TRP testing. Testing time or test point of TRP was discussed in the past RAN4 and RAN5 meeting. Especially, it takes much time to measure some Rx test cases such as spurious, and SEM.  This contribution raises assumed situation in the TRP measurement. 
Back ground
TRP measurement needs to be done with beam locking in some test case (e.g. SEM, spurious, ACLR, etc.). UE needs to be rotated azimuth and elevation angle for measuring TRP as shown in Fig. 1 (it depends on TE implementation whether rotate 180 deg. or 360 deg.).  Otherwise, measurement antenna needs to be movable if UE orientation is fixed. And UE shall be radiated maximum power during the measurement. In mmW, many PAs are implemented for array antenna configuration, which have low PAE compared with the PA of LTE sub6 (LTE PA has PAE of more than 50%, on the other hand, for mmW PA, it is around 10% or less ?) .  It means that power consumption become large. Additionally, OTA testing requires long test time. Considering these situation, power supply by wire cannot be avoided if same amount of point or test condition are required.
Observation 1: power supplying by wire may be inevitable considering the testing time of OTA and power consumption of mmW.
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(a) UE condition in azimuth angle rotation with beam locking
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(b) UE condition in elevation angle rotation with beam locking
Fig. 1  UE behaviour in TRP Measurement 

Discussion
In this contribution, a problem is raised in TRP testing with power supplying by wire. Figure 2 shows considerable situation in DFF when testing is done with power supply by wire.
Figure 2 (a) shows normal condition, and Fig. 2 (b) shows the no effect situation by wire even when UE is rotated. Fig. 2 (c) shows that there is the wire between gNB emulator antenna and UE antenna. In this situation, wire seems to be affected to the EIRP results. It may be no impact if the situation shown as Fig. 2 (c) can be avoided by UE implementation (e.g. allocation of port of power supply (e.g. USB port), or test equipment implementation. Basically, USB port of smartphone is allocated at the bottom, however, it is not mandated position, and it is not clear where the port is for other type of device. IFF is same situation as DFF.
 Observation 2:  Power supply port is different by each UE type or their design. It is difficult for test equipment to implement avoiding cable interference with all device types in DFF and IFF method.
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(a) Normal condition                                                   (b) No interference by wire
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     (c) Interference by wire
Fig. 2 OTA test situation with wire

Evaluation of wire interference is provided in 28GHz as shown below. Figure 3 shows the evaluation condition, and, Fig. 4 shows the wire allocation against transmit antenna aperture plane. A wire of smartphone charger is used in this measurement. SGH antenna of 23dB gain is used both transmit and receive antenna. The wire is allocated in several positions, Ph1 to Ph5 is horizontal allocation, and Pv1 to Pv5 is vertical allocation. It is about 2cm distance from transmit antenna to wire. In this measurement, it is evaluated the difference from Line of site (LOS), LOS means no wire between transmit and receive antennas. Table 1 shows the measurement results. The difference is from +0.3dB to -0.8dB. Then, minus means degradation from LOS condition. 
Observation 3:  There is about 1dB effect if wire is allocated between transmit antenna and receive antenna in 28GHz. 
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Fig.3 Test condition for wire interference 

[image: ]
Fig.4 Wire allocation in measurement 

Table 1 evaluation results of wire effect in 28GHz
	Wire position
	LOS EIRP
(no wire)
dBm
	With horizontal wire
(Ph1~Ph5) dBm
	With vertical wire
(Pv1~Pv5) dBm

	Pv1 or Ph1
	--39.20
	-39.08
	-38.9

	Pv2 or Ph2
	
	-39.55
	-39.1

	Pv3 or Ph3
	
	-40.00
	-39.9

	Pv4 or Ph4
	
	-39.38
	-39.5

	Pv5 or Ph5
	
	-39.13
	-39.2



There are some considerable options listed below.
	Option 1:  Take into account the effect by wire. (How to is FFS)
	Option 2: Decrease the test volume until test can be completed only using the device battery. (it 	may not be RAN4 but RAN5 responsibility.)
	Option 3: Ignore the effect.

In NFTR case, there are many antennas connected to gNB emulator, and UE is only rotated azimuth angular. So, it can minimize the effect of wire if wire is pull out from the bottom of the device in this setting
[image: ]
Fig. 5  NFTF situation

Observation 4: NFTF can avoid interference by wire if the wire is pull out from the bottom of the device in this setting. 

Conclusion
In this contribution, power supply wire effect in FR2 is discussed in case power is need to be supplied by wire in the testing. We raised considerable situation in TRP measurement if wire supply is used. Some observations about this issue are listed below.
Observation 1: power supplying by wire may be inevitable considering the testing time of OTA and power consumption of mmW.

Observation 2:  Power supply port is different by each UE type or their design. It is difficult for test equipment to implement avoiding cable interference with all device types in DFF and IFF method.
Observation 3:  There is about 1dB effect if wire is allocated between transmit antenna and receive antenna in 28GHz. 
There are some considerable options listed below.
	Option 1:  Take into account the effect by wire. (How to is FFS)
	Option 2: Decrease the test volume until test can be completed only using the device battery. (it 	may not be RAN4 but RAN5 responsibility.)
	Option 3: Ignore the effect.

Observation 4: NFTF can avoid interference by wire if the wire is pull out from the bottom of the device in this setting. 

References
[1] R4-1802187, TR38.810 v1.1.0, Intel Corporation, RAN4#86
[2] R4-1805894, TP to TR 38.810 – Full package for Near Field Test Range (NFTF), MVG Industries, RAN4#86bis


3GPP
image2.png




image3.png
UE beam UE beam

-l -

Measurement antenna Measurement antenna
(to gNB emulator) (to gNB emulator)

DU

Power supply Power supply





image4.png
UE beam

Measurement antenna
(to gNB emulator)

DUT

Power supply





image5.png
Transmit antenna Recieve antenna

7

Wire




image6.png
Antenna aperture plane





image7.png
Measurement antenna
(to gNB emulator)

UE beam

Power supply




image1.png




