[bookmark: _Hlk47559089]3GPP TSG-RAN WG4 Meeting #104-e		                    R4-2213928
Online, 15th Aug – 26th Aug, 2022
[bookmark: _Hlk514077509]Source: 	Keysight Technologies
[bookmark: _Hlk40100897]Title: 	about Repeater OTA conformance testing 
Agenda Item:	9.5.5.3
Document for:	Discussion
[bookmark: _Ref465244136]Introduction
Regarding with FR2 repeater which requires to test under OTA setup, there are multiple potential issue pointed out in previous meetings. This paper is our view on these issues. 
Discussion
In repeater conformance test there are issues left and multiple WF created in previous meeting. This paper provides our view on some of these remaining issues related with FR2 OTA testing of repeater.
In general, repeater characteristic such as expected level of gain, max power, expected range of received power, etc. by repeater is not clear for FR2. Which could vary from small to very large (if such possible). It is not so easy to consider feasibility and impact of feed signal (test signal to input to DUT receiver) on test result and uncertainty.
· Test Procedure consideration
· Observation, Difference from BS test is existence of test signal at the time of repeater output is measured. Impact of this test signal should be known for measured result and impact to test result. 
· Proposal, At calibration step, impact of feeding test signal should be measured with device under test being turned off. Measured result should be below requirement limit level.
· Proposal, for better uncertainty, measured level of test signal impact should correctly subtract from measured result. this should be described in test procedure.

· Test setup, TDD setup (this is common for FR1 and FR2)
· Observation, it’s not clear how the device under test knows UL/DL timing. It’s OK to be left open for requirement point of view, however, for test setup, possible method (as optional) should be described.
· Proposal, add description test like following to test set up diagram
· “UL/DL timing could be provided through DL signal or cable to repeater under test”

· Test setup, Tx off power measurement 
· Observation, this test could be a problem for both FR1/2. Typical Vector Signal Generator performance on difference between On and Off level is 50~60 dB for FR1, 40~50 dB for FR2. Depending on repeater gain and required level of feeding signal, off period of noise level may not be low enough from test signal. In previous meeting, idea raised to turn off input signal, it could be a solution.
· Proposal, for repeater Tx off power measurement, use signal generator for providing UL/DL timing only then turn off test signal. In this case, timing should be provided through other method like direct cable connection. For measuring emission during off period, under no test signal condition (gain level etc.), turning on device with required condition, measure emission level during off period. 
· Test setup, OTA TRP for feeding signal antenna
· Observation, in previous meeting, it was proposed to rotate feed signal antenna together with device under test. However this has limitation which measurement angle and feed signa antenna are close or aligned. 
· Proposal, measure half sphere which doesn’t overlap with feed antenna location and measurement angle then move feed antenna where in range of already measured angle.  Then continue measurement for rest of half sphere. Although this is not nice from more effort needed for calibration, unless better solution provided, this type of effort needed and described in procedure.

Proposal
Proposal for both FR1 and FR2
· As common proposal for both FR1 and FR2
· For TDD setup (this is common for FR1 and FR2), add description like following to set up diagram
“UL/DL timing could be provided through DL signal or cable to repeater under test”

Proposal for OTA test specific 
· For OTA test procedure, At calibration step, impact of feeding test signal should be measured with device under test being turned off. Measured result should be below requirement limit level.
· Also for better uncertainty, measured level of test signal impact should correctly subtract from measured result. this should be described in test procedure.
· For OTA Tx off power for repeater,  use signal generator for providing UL/DL timing only then turn off test signal. In this case, timing should be provided through other method like direct cable connection. For measuring emission during off period, under no test signal condition, turning on device with required condition (gain level etc.), measure emission level during off period. 
· For OTA TRP, measure half sphere by half sphere with changing feeding antenna position and re-calibrate test system. Although this adds more effort, this seems only possible method to avoid impact of feeding antenna itself during TRP measurement 
