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Outcome from main session on Tuesday
(Green: Agreed Yellow: For discussion in this session)
Agreements for UE and gNB test feasibility
Focus on static channel models for 10-5 BLER metric
· Using fading channel for higher BLER (e.g. 10-3) and/or lower CL (confidence level) is not precluded
Use statistical testing methodology with early decision concept and DUT quality factor from [TS 36.521-1] 
· Target CL is FFS
· Option 1: 95%
· Option 2: 99.999%
· Early pass/fail decision frequency is FFS 
· Expected level of actual UE BLER is FFS

Discussion for ad-hoc:

1. Target CL:
Companies are requested to provide views on what confidence level could be appropriate
QC: 34.121 considers 99.8% and 99.98% CL
Nokia: 34.121 makes a case for option 4. In this spec the BLER target was 0.001, so the CL is in the same order of magnitude
Intel: If we go with option 3 or 4, it may prove not feasible to test. Why consider this CL.
Huawei: 95% may be good enough. Higher CL brings more test time
E:/// CL relates to whether the BS is ultra reliable as well as test time
Samsung: If we choose a large CL, we will need to observe more errors and test time will be longer
Nokia: Does a test with a lower CL than the error frequency make sense ?
Intel: The methodology depends on CL. Should we ask RAN4 to derive this or RAN5 ? We need to derive and understand feasibility.
Huawei: What do you mean with error frequency ?
Nokia : 1-BLER target
E:/// We collect CL here; in the end we may not need detailed parameters for everything.
QC: For 99.8%, the maximum test time is about 8 hours. IF you go to higher CL it will be worse. You may declare early pass or fail after 10 minutes
E:// We need to discuss expectation for real BLER as well, to understand early pass likelihood
Nokia: If we keep the decision risk values for 99.8% as derived for 0.001, do we get the same at lower BLER ? We don’t know if the 10 minutes is correct.
· Target CL is FFS
· Option 1: 95%
· Option 2: 99.8%
· Option 3: 99.98%
· Option 4: 99.999%


2. How close expected device/BS BLER can be to the requirement:
The closer the device BLER is to the requirement, the longer test time is needed to achieve high CL and avoid failing good devices. Companies are requested to provide views on how close actual BLER may be to the test BLER.
Nokia: Real BLER for broken DUTs could be 1e-3. For good DUTs FFS
E:///: Does that mean the requirement is 1e-3 ?
Nokia: A broken DUT is much worse due to implementation error. For declaring early fail
E///: For good DUT, consider 1e-5, 5e-6, 1e-6
Intel: How do we distinguish between broken and bad and why we allow for bad DUT to pass the test ?
Nokia: This is a concept from the methodology about customer vs supplier risk. For early pass, test bad DUTs should not do an early pass. For early fail, good DUTs should not fail.
Huawei: If the bad BLER is 1e-3, does that mean that the UE should fail
E:/// Bad DUT should always fail, it is a question of test time
QC: The premise of having these values is to study how long it takes to pass/fail the UE if it has these BLERs
E:::/ Yes
Intel: With the RAN5 methodology, we have bad DUT factor 1.5. We do not have good DUT factor
Nokia: RAN4/5 methodology are still marginal DUTs; just above or just below. This question is considering non marginal real DUTs; much better ot much worse
E://We can consider real BLER when setting the requirement
Intel: Why is 1e-5 a good DUT
QC: For good DUTs add 1e-7
· Expected level of actual BLER is FFS
· BLER requirement is 1e-5 (Rel-15)
· Study expectations for real BLER of good DUTs:
· 1e-5, 5e-6, 1e-6, 1e-7
· Study expectations for real BLER for bad DUTs
· 2e-5, 1e-3

3. Reasonable test time:
Companies are requested to provide views on what is reasonable for test time (in order of magnitude)
Nokia: For BS, considering cost, market time etc, one test case could be approx ½ day (12 hours). If we have more than one test case, not all can have 12 hours.
E:/// Around 1 day +- 3dB for BS per tC
Samsung: Test time depends on test cases, setup etc. We think 1-2 days for the whole BLER curve.
E///: For compliance testing, do we need the whole BLER curve ?
Samsung: We need to find a reasonable SINR target
Huawei: Need to check
Nokia: What is a reasonable test time for UE (to Samsung)
Samsung: For simulation, 1-2 days.
Huawei: UE battery power is hours, lmiits test case
E:/// Can break up test, or supply power
QC: Need to collect views from TE vendors; need to consider ho long TE can operate continuously

For affordable test time, companies encouraged to bring views in the next meeting.


4. Method for relating the CL, test time (and expected BLER):
Discuss the wording of how to adapt/rework the statistical methodology (that specifies test time and early pass/fail and thus relates the CL, test time and actual device BLER):
E:::/ Propose to change wording adapt/rework
QC: Should mention that the two confidence levels are in 34.121-1 Annex F.6
Intel: Need some time to check about 34 specification
Huawei: The specs are the same methodology
E:/// Should we leave open for other methodologies ?
Nokia: We should limit to this methodology (and adaptations)
Adapt/rework statistical testing methodologies with early decision concept and DUT quality factor from TS 36.521-1, 34.121-1 annex F.6.1.

5. Discuss whether the following is agreeable:
Intel: For option 2, we check after a fixed time ? What if we cannot make a decision
E:/// Yes ,decide only once, decide test time based on assumed real BLER and false pass/fail criteria
Huawei: Twice is reasonable; more accurate
QC: Can we check every N error instances
Nokia: This is just optimizing the testing time; it does not answer the question of feasibility
E:/// Test time is one key part of feasibility
Intel: From RAN4 point of view, we could consider some worst case with no optimization. We need to consider worst case
Huawei: So far all discussion is focused on AWGN ? Since the current agreement is to follow the 34 method; that theory only applies for AWGN. Cannot be applied for fading channel
Nokia: We understand it can apply to both; for fading there is an additional condition on minimum time
Huawei: The boundary assumes Poisson distribution; only valid for AWGN
Nokia: The methodology is based on binomial decision; pass/fail approximated with Poisson. For AWGN, can say something about ”quality” of pass/fail.
Huawei: Not convinced but answer is clear; we may need to consider fading requirements in the future.
· Early pass/fail decision frequency is FFS 
· Option 1: Every time an error is observed, check pass/fail
· Option 2: Only one pass/fail check
· Option 3: [2-4] early pass/fail checks based on fixed test time intervals
· Option 4: Check every N error instances. N is FFS

6. Discuss how/when/whether to involve RAN5 and TE vendors:
Intel proposal from R4-1911019:
Proposal #1: To evaluate test time for confidence levels other than 95%, RAN4 requests RAN5 to provide methodology to extend to higher confidence levels
Proposal #3: RAN4 takes TE vendor’s input in deciding feasibility based on test time
Keysight: We invite TE vendor input
Intel: We are interested in feasible test time, input from TE vendors would be helpful
Keysight: Long test time could indeed be an issue and needs to be checked
QC: We cannot afford to ask RAN5. If we send an LS, they will receive in November, discuss, next meeting is February
E:/// RAN5 valuable but difficult to involve RAN5; could be large workload
Nokia: We could encourage everyone to talk to RAN5 delegates internally and offline
Keysight: Any guess what length of time we have in mind ?
E:/// see earlier discussion
Intel: Taking into account concerns, we don’t have values. Coupled with the discussion on CL. Not clear how RAN5 decided CL. Agree that it would take time. Focus on CL for which we have information.
Huawei: Involve RAN5 could be a benefit, but we should conclude on the parameters first.
Nokia: Once we decide the first 3 points, CL, test time, expected real BLER, RAN5 have the information they need.
Intel: Clarify procedure. Companies bring analysis for different CL, analyze time etc. then inform RAN5 what is possible, not possible ?
E///: Confirm with RAN5 if feasible parameters identified

7. Discuss criteria for deciding test feasibility for ultra low BLER:
Intel: How do we decide if confidence level is OK or not for ultra reliable ?
Nokia: Depends on what we are willing to accept
E///: We need to be clear on what confidence we achieve and discuss whether creating a test with that confidence is useful.
Nokia: We could take the low latency approach; i.e. it is feasible to test the implementation of features but without performance metric reliability. Testing the implementation of high reliability features is feasible. Just as was previously approved for low latency testing.
E///: We could consider confirming no immediate error floor, but not high reliability.

It may be useful to consider which factors will determine the high reliability test feasibility. Starting point for discussion:

To decide on whether high reliability testing is feasible, take the following into account:
· Confidence level achieved by tests is reasonable for high reliability applications
· Test time is expected to be practical
· Other considerations not precluded
Alternatives or compliments to high reliability testing:
· Test features relating to high reliability
· Test that error floor is not present (but not confirming high reliability)
· Other options not precluded

Other:
8. Whether to consider one long test, or short tests or both
Intel (R4-1911019)
Proposal #4: In order to achieve target reliability of 99.999% run one long test
Qualcomm (R4-1911225):
Proposal 2: Consider below two options for running tests for testing 10-5 PDSCH BLER:
· Option 1: Run the test continuously for long enough time ~8hrs.
· Option 2: Run multiple small duration tests with different channel seeds and combine the results later.
Nokia: Whether to do one large test or multiple short is for test engineers; not subject to standardization. We think internally several short test should be run.
E///: We believe both are possible. Do not need to mandate one or the other in the standard
Intel: Share the same views as Nokia and Ericsson. Not clear how to adapt the RAN5 methodology to multiple runs; how does it realte to early pass/fail.
E///: We think decision creiteria and breaking up test times is independent
Huawei: If we invove the RAN5 methodology, are the decision criterion and test time related ?
E///: Don’t believe so
QC: Motivation to propose this is that if option 2 is feasible or technically OK then we can avoid issues due to long tests. 
Intel: We think it is a RAN5 issue whether there are one or multiple tests
Nokia: The engineering aspects of the tests are up to the testing house. They need to ensure that tests are compliant with the specifications.
Qualcomm: We need to consider in RAN4 whether multiple tests are possible as part of feasibility
Nokia: We can decide feasibility assuming one long test is possible
Huawei: For the BS, maybe it is not a problem. For the UE the test time may be an issue
Keysight: Concerns on practicalities of test time statement
Nokia: First consider multiple tests
Huawei: Are multiple sub-tests parallel ?
QC: Testnig the same UE; serial

· First consider one long test
· Reconsider if it becomes apparent that test practicalities alone could limit feasibility
· Not ruling out multiple sub-tests once the test is designed


9. Whether some tests are operated at higher BLER
Nokia (R4-1911198)
RAN4 BS demodulation to define maximum [5] test cases to be tested to the full 99.999% reliability target. Remaining test cases shall only be tested up to 99.9% reliability target.
Nokia: This is meant in case we are already agreed; don’t need this discussion now

Huawei: Apparent we need to continue the discussion. For the next meeting, should we allocate all Tus for test methodlogy or also start to discuss features to be tested
[bookmark: _GoBack]E///: Out understanding is we discuss testability and feature prioritization in November
