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Meeting details

Ericsson was the convenor of the meeting. The webinar facilities were kindly provided by MCC TF160.

Purpose: 
The purpose of the meeting is to progress the topic on OTA test environment for protocol testing for FR2 (mmWave). For background see [1] R5-181166 and [2] R5-180564
Date:
22 March 2018
Time:
15:00 -17:00 CET (may be extended to max 18:00 CET)

Agenda:

See Annex A
Participants:
See Annex B
Discussions
Keysight raised the question about what the impact on achieving the test purpose of RAN5 protocol test cases where today for LTE in a conducted test system with 1 dB Measurement Uncertainty (MU) need for FR2 move to a radiated test system where the MU will be 6 dB. The 6dB is the best possible MU foreseen for the far field approach. For near field approach the MU will be worse.
Before RAN5 goes in to details of using the far field or a near field approach there is a need to know to what MU level RAN5 test cases can cope with. 
The RAN5 protocol test cases can be divided into different type of test cases:

1. Test cases that only need a stable link to verify the test purposes

2. Test cases using UE measured power levels as part of the test purposes

· Cell selection test cases

· Cell re-selection test cases

· Measurement test cases

· Handover test cases

· NAS test cases
It was clarified that for RAN5 protocol test cases are functional test cases and the power level and difference of power levels are needed to trigger events to verify the UE behaviour.

RAN5 need to study the requirements the protocol test cases will have in terms of maximum MU tolerated to be able to verify the test purposes (for test cases of type 2 above) within the available dynamic range of power levels. This to answer the question if MU of 6dB is ok? or could MU even be allowed to be bigger?
The aspects of orientation of the device under test was discussed. The orientation may have big impact for the case of near field approach depending on the approximity of the antennas and NF probe(s), but low impact for the far field approach provided the peak EIRP/EIS direction is used.
It was clarified that RAN4 discussions for radiated testing have been limited to far field case to be used for the RF testing. Near field approach without a Near-Field to Far-Field transform has not been studied in detail yet and have not been considered as suitable system for NR UE RF test cases; in any case, they would not be relevant to the kind of NF system envisaged for signalling.
It was discussed if there is a need for a measurement plan to evaluate different alternatives for radiated protocol testing. In the agenda there was a list of suggested parameters to be considered. It was questioned if there is a value of performing such measurement at this stage. This topic will be discussed at future RAN5 meetings if considered needed.

It was proposed that RAN5 could use the RF test system as the initial assumption to figure out the implications of moving to a larger MU from current conducted systems. 

There was a question on the frequency dependency of MU. The current value of 6dB is based on analysis for 43.5 GHz. As the MU is the result of different component where some will be worse with higher frequency while others could be better it is not straight forward to conclude on the dependency. 
Qualcomm raised the question on RAN5 testing of multiple beam IDs and that may put additional requirements on the test system. It should be possible to handle multiple IDs provided there is no additional spatial content. This needs to be investigated in more details, but if this will not be possible in a protocol test system then RAN5 may consider using a RRM test system for those more demanding test cases. 

For EN-DC having an LTE anchor cell there was already at RAN5#78 (Feb-18) an option discussed that LTE is connected by cable and that the test system uses a calibration mechanism to compensate for the uncertainty introduced by the cables on the device NR FR2 OTA measurement. At this point, the assumption is that the LTE connection is introduced over an uncalibrated link when the device is characterized with NR FR2 OTA measurements. 
The option of using a calibration mechanism such that the test system increases the transmitted power until the UE measures and report the required power level is achieved was discussed. This could enable RAN5 to focus on specifying the power levels much as done today as the calibration would remove the need for MU compensation. It would require that the test system calibrates each required power level for each cell in the test configuration as required by the test cases. This process could be simplified if it can be shown that the UE is linear in power. It was pointed out that the RSRP for LTE has an ~6dB uncertainty with a 1dB step size with does not lend itself for small MUs. 
Ericsson asked, if the calibration approach is feasible, wouldn’t that mean that RAN5 don’t need to decide on a specific far or near field test system to be used? Instead RAN5 could focus on specifying the required power levels seen from the UE, the number of cells that need to be calibrated for the band/frequencies under test; and a calibration method. There were no arguments against or concerns raised to this option. The calibration of each cell/frequency should be independent so there should be no need to consider multi-cell calibration scenarios.
Conclusions & Next step
The meeting was useful even if there were no decisions on the way forward. The different options need further investigations to be discussed at the RAN5#2 5G NR Ad-hoc in Taiwan, 9-13 April. 
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1. What is the impact of moving from a conducted test system of 1 dB MU to an ideal radiated MU of 6 dB.
2. Understand Motivation for proposing near field testing for SIG OTA. Benefits including/apart from Cost and space to be reviewed. 


3. If RF/Demod Chamber availability is a non-issue, will the benefits overweigh the leverage with the existing system and reduce overall system (chamber) variance across test frameworks. 

· Limitations of such setups need to be discussed


4. Agree on the list of items to be measured, some proposals mentioned below with some open points: 
· Frequency
· Distance between Tx and Rx Antenna
· Attenuation ( Difference Tx and Rx measured power level) 
· Amplitude/Phase  variation 
· Does the minimum distance that is required should be in Reactive or Radiative? 
· Does the measurements need to be performed at various points within Reactive or Radiative ( 20mm, 30mm,…. 300mm, 400mm, 500mm,…etc).

5. Agree on the means of doing measurement 

· Rx/Tx Receiver types 
· Passive/Active/Integrated?

· Chamber size(s) to be utilized for the measurements.


6. If near field approach is finalized, identify list of test cases that cannot be tested and whether they can be moved to RRM test cases or setup? If latter can the setup be reused? Some of them that can considered are 

· Single cell beam management test case (same frequency) 

· Single cell beam management test case (wide frequency separation) 

· Multi-cell inter-frequency HO test case (narrow and wide frequency separation)


7. Continue to explore the limitations/benefits of using the far field chamber which is being considered in RF/Demod testing and see if that can be simply leveraged and adopted for signaling TC. 


8. Impact of LTE Anchor in OTA Set-up – Conducted Vs Radiated considerations


9. Next step 
· Need for addition conference calls?
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