3GPP TSG-RAN WG5 Meeting #1 IoT Adhoc                                                    R5-164060
Sophia Antipolis, France, 28th – 30th of June, 2016
Agenda Item:
4.1.2.7
Source: 
Ericsson
Title: 
Discussion on test time for NB-IOT RF test cases
Document for:
Discussion and Endorsement
1 Introduction

Devices supporting NB-IOT needs to be very low cost, orders of magnitude less than a typical LTE device. Today’s certification of LTE UEs involves an extensive test suite, resulting in very costly certification. RAN5 test cases need to be executed iteratively many times during development of a device, and then also formally in an external accredited test lab for official GCF certification and regulatory compliance testing.
The RF/RRM test systems are also very complex and represent a quite big investment, especially for a new NB-IOT device vendor. 

Also for LTE devices test time and certification cost have been under discussion. As an example, GCF has requested RAN5 to optimise testing [1]. As response to this RAN5 started a task force with the goal to collect test time in RF/RRM test cases across a large number of test vendors and test labs for sufficient obfuscation of results. This task force has however not produced any results yet and is corrently in hibernation state due to lack of test data inputs. However, when the task force was started, an initial example test time data was presented in [2]. By using this data and comparing with the estimated test coverage for NB-IOT an estimation is done in this paper on test time for an NB-IOT device (and indirectly certification cost) compared to LTE.
2 Discussion
In [2] the test time per area and band was summarised as, and the numbers were (excluding CA):

-
Demod/CSI (band independent)


5.1 h

-
Rx/Tx
(band dependent)




22.2 h

-
RRM (band independent)



35.3 h

-
RRM (band dependent)




5.6 h

The detailed test time results from [2] are used in this paper to look ahead to NB-IOT and estimate the test time that is likely to be required for Transmitter and Receiver test cases.
2.1 NB-IOT test time per test case

2.1.1 Transmitter tests

For transmitter tests it is expected that the measurement of the UE will take the same time as for legacy LTE. It is also expected that the number of test points inside the test is similar to LTE. Due to that some test cases are not anymore applicable it will result in a slight test time reduction compared to LTE.
2.1.2 Receiver tests

For receiver tests, the test time is expected to increase due to that most test cases are based on throughput measurement which require a certain number of received transport blocks for statistical significance. In LTE FDD 1 block takes 1 ms to receive in the UE, but for NB-IOT it will take 32 ms (32 times increase in active measurement time), or more with repetitions. One single throughput measurement for Receiver test cases with 95% throughput limit takes between 67 ms and 2.5 seconds depending on the number of errors observed (annex G.2 in TS 36.521-1). For a UE with very large margin to the requirements no errors will be seen and the early pass criteria will apply which stops after 67 samples. This will increase the time per throughput measurement from 67 ms to 2.1 seconds in the best case for NB-IOT. 
This is especially problematic for out of band blocking test that requires a blocker to be swept from DC to 12.75 GHz in 1 MHz steps with a throughput measurement in every step, i.e. approximately 12750 measurements. This would then take around 7 hours in just active measurement time per supported band in the UE in the best case. 
2.1.3 Estimation of test time comparing with LTE results
In this section a test time estimation is done with assumptions from previous sections. 
[image: image1.emf]Number Title ConditionsTime LTE [min] # test points Estimated time NB [min]

6.2.2 Max poutput power ETC 50 50

6.2.3 MPR NC 0

6.2.4 A-MPR NC 0

6.2.5 Configured power ETC 32,5 32,5

6.3.2 Min output power ETC 32,5 32,5

6.3.4.1 General on/off time mask ETC 50 50

6.3.4.2.1 PRACH time mask ETC 10 10

6.3.4.2.2 SRS time mask ETC 10 0

6.3.5.1 Power control absolute ETC 17,5 17,5

6.3.5.2 Power control relative ETC 45 45

6.3.5.3 Power control aggregate NC 3 3

6.5.1 Frequency error ETC 87,5 87,5

6.5.2.1 EVM NC 115 115

6.5.2.1 EVM exclusion period NC 2 2

6.5.2.2 Carrier leakage ETC 62,5 62,5

6.5.2.3 Inband emissions ETC 105 105

6.5.2.4 Spectrum flatness ETC 42,5 42,5

6.6.1 OBW NC 2 2

6.6.2.1 SEM NC 33 33

6.6.2.2 A-SEM NC 60 0

6.6.2.3 ACLR ETC 97,5 97,5

6.6.3.1 Spurious NC 60 60

6.6.3.2 Spurious coex NC 80 80

6.6.3.3 A-Spurious NC 40 0

1037,5 927,5 89%

Number Title ConditionsTime LTE # test points Estimated time NB

7.3 Reference sensitivity ETC 85 45 86,608

7.4 Max input level NC 4 3 4,1072

7.5 ACS NC 4 3 4,1072

7.6.1 In band blocking NC 4 42 5,5008

7.6.2 OOBB NC 117,5 38250 1484,3

7.6.3 Narrow band blocking NC 2 0

7.7 Spurious response NC 2,5 72 5,0728

7.8.1 Intermodulation NC 3,5 6 3,7144

7.9 Rx spurious NC 9 9

231,5 1602,4104692%

Transmitter tests

Receiver tests


Figure 1: Test time estimation
3 Conclusion
As showed in section 2, there is a major problem with test time for RF test cases if RAN5 comes up with test cases for NB-IOT following the same test principles as for LTE. 
Total test time for RF (Rx and Tx) is estimated to become 42 hours per band in pure test execution time. NB-IOT currently has 14 defined bands in 3GPP, if a UE supports all these it will take 24 days to run the RF test suite.
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