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1. Introduction
OTA testing for NR mmWave frequencies has been discussed in the past RAN4 meetings. The introduction of a standardized testing interface was brought up as a possible way to simplify the testing procedure. In this paper we discuss the usefulness of such a definition.
2. Discussion
The introduction of a standardized testing interface was brought up in several meetings, a good description of such a proposal was given in [1]. Several advantages are shown in [1], however, the introduction of such a test interface also has some disadvantages/problems that are not addressed.
First of all, the introduction of a test interface will increase the implementation complexity since UE manufacturers would have to implement this new protocol stack/operation mode. Further debugging would also be needed and there is the possibility that some UEs would fail the test because the interface is not implemented correctly. This is a somewhat different case compared to a UE failing because it did not properly implement a 3GPP defined protocol (e.g. LTE RRC or NR RRC).
Another possible advantage that was brought up is a simplification of test setup. We would like to point out that even if such an interface is defined, there will always be a need to have the link antenna in the main beam. The UEs are designed to track DL signals for maintaining accurate frequency/timing synchronization and the measurements could be affected if this is not the case. Measurement accuracy could be affected by UE frequency drift in the absence of DL signals. Furthermore, as active antennas will be employed by the UE, some UEs may have high side lobe rejection that would prevent them from receiving signals that are off the main beam affecting frequency/time tracking. We believe that it would not be possible to command the UE to switch the beams to any arbitrary direction, and hence, a link antenna that follows the UE is needed (or the UE would have to be fixed).
Another advantage presented in [1] is the implementation of several commands that could be useful for OTA testing such as beam switching or creation of certain beam patterns (e.g. omni). It should be pointed out that it is not clear whether any of these commands are actually needed and they could be forcing the implementation of certain functions that are not needed in field operation. This increases UE complexity without any clear benefits.
A testing interface could also for cethe UE to operate in different ways compared to actual field operation. For example, in order to test TRP the UE could be forced to keep the transmitter on throughout the test duration. mmWave systems will most likely be TDD only and UEs would not be designed to transmit continuously. This could necessitate overdesign or lead to thermal issues/test failures even though the UE might be able to operate in the field without any problems. We believe that the best approach to testing is to maintain the conditions as close to real operation as possible.

Testing time could be shortened with a test interface by skipping through the call setup procedure and possibly simplifying/replacing some RRC procedures. It is not clear how much this reduction would actually help since it will most probably be needed to run tests with the complete RRC procedures anyway.
Observation 1. The best approach to testing is to maintain the test conditions as close to real operation as possible. The advantages of a test interface are not clear.
During previous meetings the need to define some commands for testing was discussed. Based on the discussion so far, it seems that it would be useful to command the UE not to switch beams. This would allow accurate measurements of certain requirements (e.g. requirements defined as TRP). Even if the link antenna is always in the main beam of the UE, it is possible that the UE will switch beams because of some measurement errors. Such a command would be useful but could be defined as a MAC command by RAN2 and used during the test. It might be useful to send an LS to RAN2 to inform them that some commands might be needed for testing and this should be considered when MAC/RRC signaling is defined.
Observation 2. A command to instruct the UE not to switch beams will be needed. This could be implemented as a MAC command. 

3. Conclusion
 In this paper we analyzed several shortcomings of the introduction of a standardized testing interface for NR. This interface might force the UE into operation modes that are not used in the field and increase complexity.
Observation 1. The best approach to testing is to maintain the test conditions as close to real operation as possible. The advantages of a test interface are not clear.

Based on our analysis it is not clear that the introduction of such a test interface is useful.

However, the definition of some commands to be used during testing might be useful.

Observation 2. A command to instruct the UE not to switch beams will be needed. This could be implemented as a MAC command.
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