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1. Introduction
UE testing time is already becoming a major problem because of the increase in number of bands and band combinations supported by devices. Currently, the upper frequency limit for testing is around 12GHz. With the introduction of NR, frequencies up to 100GHz will need to be tested. In this paper we present some issues related to testing time. 
2. Discussion
Device testing time is a major concern with the increase of number of bands and CA band combinations supported by the UEs. Only for a single LTE band that supports all channel bandwidths this can be longer than 45 hours. Currently, the upper frequency limit for testing is around 12GHz, however, NR will support frequencies up to 100GHz. This increase in frequency range will increase testing time. This could also affect LTE devices since these will now be deployed in scenarios where they have to co-exist with NR mmWave devices as well. 

In this paper we present a very brief analysis of testing time based on a few tests with longer run times. To have a clearer picture of NR testing times, especially for devices supporting mmWave a more in depth analysis will be needed. 

One of the longer receiver tests that depends on the frequency range is the out of band blocking test since it requires a throughput test(REFSENS) for each blocker location. The current test is run up to 12.75GHz in 1 MHz steps and takes about 3.5 hours(about 12650 points, each point is about 1s, there is also a test setup time included). If this test is extended to 100GHz with the same 1MHz step size, the testing time will go up to about 27 hours (about 98000 points). This kind of increase just for a single test is not sustainable so some solutions to reduce testing time have to be discussed (e.g. increasing step size). 
Other tests that will be affected by the increase in range are the Tx emissions. The testing time up to 12.75GHz is around 3 minutes, this will go up about 5 minutes(~60% increase) if the range is extended to 100GHz and the 1MHz resolution is kept. In order to reduce testing time it would be useful to increase the resolution. 
The above estimations are simplified and do not take into account other technical aspects such as need for different test/measurement equipment, connectors, etc for higher frequencies.

Testing times for mmWave devices will be even longer than conducted as there will also be an increase in test setup time and there might be a need to test different directions. For blocking tests, the testing time would increase linearly with the number of directions that need to be tested. 
Tx tests, especially the emission tests, will be very long if the test has to be performed in multiple points over the entire sphere and over multiple beams. If a conducted test will be up to 5 minutes, this would be multiplied by the number of measurement points over the sphere(could lead to several tens of minutes) just for a single Tx beam. The actual test times will likely be even longer if there will be a need to switch probes for different frequency ranges or do other changes in the test setup. If tests are performed over multiple directions (Tx beams) then the testing time will not be sustainable for commercial devices.
This discussion only takes into account a few tests. NR devices will most likely also support GSM, WCDMA and LTE and would have to pass all the RRM and demod tests also. Testing time could easily increase to a few months or more.
Based on the very simple analysis presented above it is obvious that it will be absolutely necessary to limit the testing time. A more thorough analysis of expected testing time and ways to shorten it should be performed.
3. Conclusion
In this paper we presented a very brief analysis of expected testing time for NR devices. Based on a simple extrapolation of current testing procedure, the testing time could go beyond several months. A more thorough analysis of expected testing time and ways to shorten it should be performed.[image: image1.png]



1
1

