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1 Starting point from on-line session
Agreement

· If feasible, define [1] test case to verify 10^-5 BLER

· Other test cases will be defined with higher BLER and/or confidence level 

· Test for 10^-5 BLER

· Target test Confidence level 

· 99.999% 

2 Discussion on test feasibility
From the on-line discussion, it is agreed to target 10^-5 BLER and 99.999% confidence level. Two potential methods for testing were discussed (further methods may exist). Further parameterization of the test needs to be agreed in order to progress further.

Huawei: Do you want to spend time to discuss the demodulation test case ?

Chiar: Yes, if time allows

Test parameterization
The following test parameters are assumed for the [1] test case to verify 10^-5 BLER:

Nokia: On the BS side, there are two features from URLLC, aggregation and new MCS table. We think we need to test aggregation. We have proposed factor 4.

Intel: It would make sense to introduce a test with aggregation levels but we think that we could introduce e.g. 2 so that it does not affect test time. 4 is a large increase in time.

Qualcomm: We should have a long test but it is not necessary to do aggregation for the long test. It could be a simple BLER test to see if we can achieve 10^-5 BLER with the new MCS table.

Ericcsson: We see a need for aggregation, but not necessarily for long test

Nokia: We provided some simulation results; with no aggregation, SINR levels are unreasonably large. MCS6 (QPSK)

Ericsson: We do not believe that the SINR is the main concern in the long test; it is demonstrating the low BLER

Nokia: If the SNR is not the main concern then we prefer the perfect channel test where we use as high SNR as possible

Qualcomm: There are two factors; not all UEs are marginal. The other part is whether we have HARQ or repetition to get to some reasonable SNR. For non marginal UEs, the test time is reasonable; we can consider HARQ.

Nokia: On the non-marginal DUTs, we ran analysis for BLER 10^-6; half of the population was decided after 10 error events. But we would impose a design margin if the target in reality needs to be 1 order of magnitude higher.

Nokia: Doing tests with perfect boosted SINR would be agreeable to us

Intel: From Intels perspective, boosted SINR is also agreeable as long as we have other tests for other things.
Qualcomm: We should try to run the tests with realistic SNR. With boosted SNR we are not testing for the BLER; just error floor.

Ericsson: Yes, this is the difference. How useful is it to test SNR vs BLER in one condition ?

Nokia: IF we use realistic SNR then we need to take aggregation into consideration

Qualcomm: For method 1, consider HARQ no aggregation

Nokia: Would like to avoid using HARQ. If we use HARQ we need PUCCH tests

Ericsson: Agree and it is not clear if PDCCH overhead is balanced

Qualcomm: Repetition increases the test time; HARQ does not.

Intel: We propose not to have HARQ

Ericsson: For HARQ, we would need to target a significant retransmission rate to reduce SNR

Nokia: We are more worried about PUCCH false detection

Qualcomm: If we have no HARQ then we do not have PUCCH limitation

Intel: In a real URLLC, to meet delay+latency, should be no HARQ

Nokia: We will need to discuss delay targets if we have HARQ

Qualcomm: Should not mix latency and reliability

Ericsson: Can’t test everything; should not mix reliability and latency

Qualcomm: We are not trying to test HARQ

Nokia: We agree not to mix reliability and latency

Intel: MCS table 3 for DL, 2 for UL

Samsung: Verify new MAC table; MCS5 or 4

Nokia: Propose MCS6 in low MCS table

Ericsson: Why not take lowest MCS ?

Intel: SNR too low

Huawei: For MCS, we want to verify the newly added MCS compared to table 1. Did nokia MCS 6 exist in table 1?

Qualcomm: Have we decided what kind of test we will run

Ericsson: We assume this test no CQI

Qualcomm: TDD pattern should be for DL, consider different for UL

Samsung: What BLER are we targeting ?

Chair: Long test

Huawei: The discussion is trying to optimize how to reduce test time. The test setup is too simple; only aggregation 1, 2, no HARQ, no channel model. Does not match practical deployment. Do you propose the parameters for the requirements ?

Chair: This is long test

Huawei: We need test setup to consider practical deployments. We may limit the 

Nokia: We have tried the other way around, but we cannot agree on a method. Need to consider feasibility of methods.

Assumptions for aggregation depends on the considered method (“perfect” channel or not)

Baseline parameters for first test target BLER 10^-5 and CL 99.999%:
No aggregation or HARQ for boosted SNR (method 2). Consider aggregation 1, 2 but not HARQ for non boosted SNR (method 1)
Static channel

MCS: MCS5 from table 3 for PDSCH, MCS5 from table 2 for PUSCH
Consdier both TDD and FDD slot patterns. TDD pattern FFS.

SCS: 
For BS. TDD: 30kHz, [FFS 15kHz] FDD: 15kHz, [FFS 30kHz]. 

For UE: 30kHz for TDD, FDD: 15kHz, [FFS 30kHz].
FFS whether to use method 1 or method 2 for testing (as described below). Adjsutment of the baseline parameters for the long test after simulations is not precluded.
Other parameter combinations of HARQ, aggregation, channel etc. and further requirements will be considered. When further requirements are specified, it will be decided case by case whether to test them at 10^-5 BLER and CL 99.999% or other conditions
Test methodology

Nokia: New testing methodologies to decrease testing times, beyond RAN4/5 methodology optimizations, can be imagined. For example, parallelization of the sample collection by frequency multiplexing, multiple UEs, sped up sampling, or something similar. However, adoption of a new methodology is challenging within the current WI timeline.
Nokia: The two methods under discussion are clear optimizations
Two methods were discussed online for the test methodology. The two methods are optimizations of the existing RAN5 framework:

1. SINR set to target 10^-5 BLER. RAN5 test methodology adapted so that pass/fail decision is evaluated every N error reports instead of every error report

2. SINR set to target BLER much lower than 10^-5. RAN5 test methodology re-used with early pass expected. Potentially allow for early pass even with zero error reports, after sufficient sub-frames observed.

· This kind of test is observing lack of error floor, not testing SNR vs BLER

3. Other optimizations not precluded as long as they are in line with the existing methodology.

Nokia: We are OK with 1.5 bad DUT factor; it would be technically wrong to choose anything different.

Qualcomm: We propose they values for 1, 10, 100 but only for N=1 we could reach 99.999%. For the others we may need to further tune and simulate.

Baseline parameters for methodology 1:

N (i.e. pass/fail criterion reported after observing N errors): [1, 10, 100]

M (Bad device factor): 1.5

Baseline parameters for methodology 2:

Targeted “real” BLER: [zero, 10^-7, 10^-6, 0,5*10^-5]

M (Bad device factor): 1.5
Qualcomm: Do the BLER consider bad DUT ?
Ericsson: The BLER is not about bad DUT

Qualcomm: We should also consider how the test times look for method 2 for bad DUT.

Nokia: We agree with Qualcomm. We should also consider bad DUTs.

Nokia: We should consider population test time.

When evaluating the methods:

Consider bad and good DUT test time.

Consider marginal and non marginal DUT test time.
Action for RAN4#94: Based on the above agreed baseline parameters and methodologies, companies should present their evaluation of test time and their preferred methodology.
Meaning of 10^-5 BLER test
Nokia propose note to the specifications:

“Note that this test procedure will only provide an indication to a certain confidence level that the target reliability requirements are likely to be satisfied, and it is assumed that for critical applications further testing would be done to ensure suitability of the equipment for the intended application.”
Discussion:

Nokia: We will provide a CL for RAN4 demodulation. We should not use the RAN4 requirmeent to claim the whole system is suitable for mission critical applications.

Qualcomm: Can companies list some considerations based on which we claim we cannot claim that we support mission critical/safety critical applications.

Nokia: We cannot be clear that the testing methodology here is the correct one.

Ericsson: We should not claim that all aspects of radio system operation are tested, and that all deployment scenario impacts are covered.

Nokia: We are concerned about propagation conditions for example.

Qualcomm: Can we list this as one of the options
Actiona is to further consider what to claim what the specification means in terms of achieving mission/safety critical operation and how to express the meaning.
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