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Introduction
In the last RAN4 meeting, there were some further discussions on in-field OTA testing based on LS from ITU-R WP1C, some initial agreement has been reached, however there are also lots of remaining issues left for further discussion. In this contribution, we share some initial understandings how to configure the testing signal and the difficulties in the practical in-field OTA testing. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK14][bookmark: OLE_LINK13][bookmark: OLE_LINK20]Discussion 
In the last RAN4 meeting, there were some initial discussions on the following alternative options to implement test signals to mimic full load situation for unwanted emission measurement. 
· Option 1: Normal operation
· Option 2: Normal operation and fixed measurement location
· Option 3: Proprietary test configuration
· Option 4: Provoking traffic
Based on our understandings, both option 3 with Proprietary test configuration and option 4 with provoking traffic by testing UE/UEs are feasible in practice. And indeed Option 3 has already been supported in the FR1/FR2 product to mimic full load and even for partial traffic load. Meanwhile virtual UE scheduled for un-used physical resource could well coexist with real UE, this approach could be left up to the implementation without any impacts on RAN1 or other group since virtual UE scheduled for mimic certain traffic load is only for OTA TRP/EIRP testing.
Observation 1: both option 3 and option 4 are feasible in practice and have no impacts on other group.  
The most difficult problems we would face in-field should be how to measure the signal by spectrum analyzer including wanted signal, in-band emission and out-of-band emission:
1) For wanted signal:
· Pathloss between gNB and testing spectrum analyzer might be unknown or with large uncertainty by prediction, this will increase EIRP or TRP testing uncertainty. In the controlled anechoic chamber, this this kind of uncertainty could be well mitigated to the acceptable level by calibration procedure prior to OTA testing .  
· Beam pointing error, beam peak EIRP might be not aligned with line of sight which will also increase EIRP measurement uncertainty and also corresponding TRP uncertainty after averaging EIRP approach at the end.
· TRP measurement by averaging measured EIRP samples. Sampling grid is not accurate enough. Different beam steering direction, beam pattern will also looks different (e.g. different 3dB beamwidth of main beam and sidelobes). In addition, to combine EIRP samples from different beams will also increase the TRP testing uncertainty. 
2) For in-band emission:
· Similar as in-field OTA testing of wanted signal; In addition, since beam pattern of in-band emission might be also different from that of wanted signal which would further increase the TRP testing uncertainty. 

3) For out-of-band emission (e.g. spurious emission)
· For the spurious emission, it might be not easy to be measured in practice since the noise floor of spectrum analyzer and floor noise from the surrounding environment might be relative higher than spurious emission requirements, in other words, this might be not measurable at all for spurious emission in filed. 
Observation 2: in-filed OTA testing will introduce much larger testing uncertainty compared with OTA testing in controlled anechoic chamber;

In addition, in the last RAN4 meeting, there are lots of interesting questions raised needs further discussion, therefore in the following section, we want to share some initial feedback on those questions. 
Q1: How is the test signal enabled? Or is it supposed to be always enabled?
Ans: this could be supported y vendor’ remote control tool and this is not necessary to be always enabled and it should be only enabled during the in-filed OTA testing;
Q2: Is the test signal supposed to be transmitted synchronously in a network?
Ans: not necessary to transmitted synchronously in a network, it should be sufficient to test single gNB by in-filed OTA testing method; 
Q3: What is the intended beam pattern for the test signal?
Ans: all radiation element within AAS BS should be activated and beam pattern should be related with steering direction towards serving UE. 
Q4: How will the test signal affect interference e.g. different base stations, between MIMO layers, etc.?
Ans: gNB with mimic full load traffic would not cause the additional interference to other base stations since during the coexistence study for DL, it was always assumed with full traffic load in both DL and UL. In addition,potential interference between MIMO layers due to the scheduled virtual UE could be well controlled by the network scheduling. 
Q5: How will the test signal affect power saving modes?
Ans: power saving mode could be switched off during the in-field OTA testing time; 
Q6: How will the test signal beam pattern affect network performance?
Ans: the above question might need more clarifications.
Conclusions
In this contribution, we want to further considerations on in-filed OTA testing in response to ITU-R WP1C LS, some observations and answers to the questions raised in last RAN4 meeting are made as following:
Observation 1: both option 3 and option 4 are feasible in practice and have no impacts on other group.  
Observation 2: in-filed OTA testing will introduce much larger testing uncertainty compared with OTA testing in controlled anechoic chamber;
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