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Introduction
In RAN4#92-bis a plan to determine test feasibility for high reliability features was outlined in the Adhoc minutes [1]. One main agreement was to limit this evaluation to the RAN4/5 early termination statistical testing framework with bad DUT factor. Nokia has previously summarized this framework in [6]. In the following we are re-using the established concepts and terminology from this earlier contribution.
In this contribution we analyse the impact of the test’s confidence level (CLtest) target, true DUT BLER (BLERtrue), and maximum practical testing time, on URLLC high reliability test feasibility.
Finally, we propose a possible way forward for high reliability testing.

[bookmark: _Hlk23323700]Legacy numerical definitions of the pass/fail limits
While studying the previously used pass/fail limits, tabulated in various RAN4 and RAN5 specifications, we have observed several unexplained inconsistencies: Given the same statistically relevant parameters, different specifications are defining (somewhat) different test tables.
Furthermore, we failed to exactly recreate any of these tables, using the respectively cited/stated algorithms.
For example. One set of statistical parameters that is often repeated, reads:
· Specified DUT quality: ER = 0.05
· Bad DUT quality: M=1.5
· Confidence level CL = 95%
In the following table, we list an excerpt of observed numerical definitions of the pass/fail limits, derived in supposed accordance with the above parameters:
Table 1: Legacy numerical definitions of the pass/fail limits
	TS 36.521-1, 
Table G.2.4-1
	
	TS 37.571-1, 
Table D.4.1
	
	TS 36.521-1, G.7.10,
TS 37.571-1, D.4.5(*)

	ne
	nsp
	nsf
	
	ne
	nsp
	nsf
	
	ne
	nsp
	nsf

	0
	67
	NA
	
	0
	77
	NA
	
	0
	NA/77(**)
	NA

	1
	95
	NA
	
	1
	106
	NA
	
	1
	77
	1

	2
	119
	2
	
	2
	131
	NA
	
	2
	106
	3

	3
	141
	7
	
	3
	154
	NA
	
	3
	131
	8

	4
	162
	14
	
	4
	176
	NA
	
	4
	154
	14

	
	etc.
	
	
	
	etc.
	
	
	
	etc
	


(*) Using the given common algorithm, with common per test step decision risks, and centered around the equations:


Noting that these equations are not defined for ne=0.
(**) If the approach from [2, F.6.1.9], of adding an artificial error until a real error is encountered, is applied.

The legacy numerical definitions of the pass/fail limits in RAN4 and RAN5 specifications are inconsistent.


Statistical testing methodology parameters
Early termination methodology parameterization
The correct parametrization of the early termination methodology, which is needed for its evaluation, is not trivial. 
In this section we list known/legacy parameterizations, alongside with extensions resulting from our understanding of how the methodology needs to be adapted for high reliability testing.
We assume that the CLtest vs. per step CL relationships, as captured in various specifications, have been derived using the numerical approach outlined in [3] [4, Section G.7.10], and follow the risk accumulation concept as outlined in, e.g., [4, Section G.7.7] 
	In the early decision concept there is a probability of correct decisions cl at each point of the limit-curve. The sum of all those correct decision probabilities accumulate to CL. Hence cl<CL or d>D 


and [3, Section 6.3.2]
	Due to lower Dfail the target number of errors increases (e.g. 345  403), accumulating more single step wrong decisions. This is compensated by a lower Dpass.


Since the trajectory of a DUT through the limit-curves/decision co-ordinates depends on the real BLER of the DUT, as well as, statistical fluctuations (see [2, Figure F.6.1.9] for a trajectory example), we agree with [3] and [4, Section G.7.10] in saying that the per step decision risk/cl pertaining to a targeted test CL needs to be found by simulation:
	-	df is the wrong decision probability of a single (ne,ns) co-ordinate for the fail limit. 
	It is found by simulation to be df = 0.004
-	clp is the confidence level of a single (ne,ns) co-ordinate for the pass limit.
It is found by simulation to be clp = 0.9975



In summary, we observe that different specifications chose the early termination methodology parameterization as follows:
Table 2: Early termination methodology parametrization from various RAN4/5 specifications (**)
	BLERtarget
	CLtest
	dearly fail
	clearly pass
	netarget (*)
	Source

	0.05
	0.95
	0.0040
	0.9975
	153/170(***)
	TS 36.521-1, G.2.4; G.7.10

	0.05
	0.95
	0.0040
	0.9975
	169/170(***)
	TS 34.171 V9.3.0, F.6.1.4.3

	E.g., 0.05
	0.95
	0.0040
	0.9975
	169/170(***)
	TS 37.571-1, D.4.5

	
	
	
	
	
	

	0.001
	0.998 (false pass)
0.9998 (false fail)
	0.00008
0.000008
	0.999915
(-)
	345
403
	TS 34.121-1, F.6.1.6

	0.001
	1-0.02%
	
	
	403
	TS 34.121-1, F.6.1.8

	0.1
0.05
0.01
0.001
	1-0.2%
	
	
	345
	TS 34.121-1, F.6.1.8

	0.04
	1-5%
	
	
	NA
	TS 34.121-1, F.6.1.8

	0.001±30%
	1-0.2%
	
	
	345
	TS 34.121-1, F.6.1.10.3

	0.1
0.01
0.005
	1-5%
	0.6%
=0.006
	1-0.6%
=0.994
	154
	TS 34.121-1, F.6.2.6/8

	0.005
	1-5%
	?
	?
	154
	TS 34.121-1, F.6.4.4

	0.1
0.01
0.001
	1-0.2% (false pass)
1-0.02% (false fail)
	0.00008
0.000008
	0.999915
(-)
	345
	TS 25.141, C.1.6

	
	
	
	
	
	

	0.01
	0.95
	0.6%
	1-0.6%
	154/154(***)
	TR 34.901, 6.4

	0.01
	0.98
	0.14%
	1-0.14%
	218/218(***)
	TR 34.901, 6.4

	0.01
	0.99
	0.06%
	1-0.06%
	256
	TR 34.901, 6.4

	0.01
	0.995
	0.025%
	1-0.025%
	296
	TR 34.901, 6.4

	0.01
	0.998
	0.0085%
	1-0.0085%
	345/345(***)
	TR 34.901, 6.4

	0.01
	1-0.2% (false pass)
1-0.02% (false fail)
	0.0008%
	1-0.008%
	403/403(***)
	TR 34.901, 6.4

	
	
	
	
	
	

	0.05
	0.95
	0.0040
	0.9975
	170
	Nokia

	0.05
	0.99
	0.0008
	1-0.0005
	253
	Nokia

	0.05
	0.998
	1.6e-4
	1-0.5e-4
	341
	Nokia

	0.05
	0.99999
	8e-7
	1-1e-7
	607
	Nokia

	0.05
	0.8
	0.016
	1-0.01
	122
	Nokia

	1e-5
	0.99999
	8e-7
	1-2.5e-7
	607
	Nokia, extrapolation


(*) netarget is the intersect point of the early pass/fail curves based on the per step decision risk (and using M). This is following [2, F.6.1.9]:
“The early pass limit represents the formula (2) in F.6.1.5. The range of validity is ne=1 to ne =345. See note 1
The intersection co-ordinates of both curves are: number of errors ne = 345 and test limit TL = 1.234.”
It, thus, defines the maximum testing time and is independent of the chosen BLER target.
(**) Common assumptions: M=1.5; TL=1.234 for [2]; errors are independent statistical events.
(***) Not captured in original source and calculated (or re-calculated) from the other values, following the methods outlined in this contribution.
For deciding the decision co-ordinates (and netarget) in the above table, the binominal distribution is the correct distribution. However, for ER/BLER -> 0 it can be approximated with the Poisson distribution (check for errors at certain number of samples) or Chi Squared distribution (check for number of samples at a certain number of errors) [2, F.6.2.4.2], to improve simulation performance in low BLER scenarios.

For the evaluation of test feasibility given different test confidence levels, use the early termination methodology parameterization, as captured in the following table:
	CLtest
	dearly fail
	clearly pass
	netarget

	0.95
	0.0040
	0.9975
	170

	0.99
	0.0008
	1-0.0005
	253

	0.998
	1.6e-4
	1-0.5e-4
	341

	0.99999
	8e-7
	1-1e-7
	607

	0.8
	0.016
	1-0.01
	122




Minimum test time assuming perfect DUT
For single shot tests of pass-fail decisions (biased coin flips), the confidence level, BLER target, number of errors and number of samples are related by the cumulative binomial distribution function:

Which can be rearranged and simplified using the (conservative) Poisson approximation of the binomial distribution, which is valid for small ne/ns (i.e., low BLER), resulting in:

Remark: Here we assumed that BLERtarget is equal to BLERtrue.
It is straightforward to see how this formula gives the minimum number of samples to be tested with a perfect DUT (i.e., ne=0, and no early fail decision possible):
Table 3: Perfect DUT single shot test without M.
	BLERtarget
	CLtest
	ne
	Minimum number of samples for early pass decision
(nsp)

	1e-5
	0.95
	0
	299573

	1e-5
	0.98
	0
	391202

	1e-5
	0.99
	0
	460517

	1e-5
	0.995
	0
	529832

	1e-5
	0.99999
	0
	1151293



However, using the above single shot values for the first early pass decision in an early termination framework is akin to “rolling the dice until the result fits”. If one is planning to continue the test, even if the ne=0 decision co-ordinate does not result in a pass, then one needs to take risk accumulation into account. This result in a per test step decision risk, which also needs to be used for ne=0:

Resulting in:
Table 4: Perfect DUT early termination test, single shot extrapolation
	BLERtarget
	CLtest
	clearly pass
	ne
	Minimum number of samples for early pass decision
(nsp)

	0.05
	0.95
	0.9975
	0
	120

	1e-5
	0.95
	0.9975
	0
	599147

	1e-5
	0.99
	1-0.0005
	0
	760091

	1e-5
	0.998
	1-0.5e-4
	0
	990349

	1e-5
	0.99999
	1-1e-7
	0
	1611810

	1e-5
	0.8
	1-0.01
	0
	460518



Remark: Early fail is not possible, since we assume a perfect DUT.
These minimum numbers of samples for ne=0 are larger than the original decision co-ordinates for ne=1.
Hence, we propose to use the inverse cumulative function of the negative binomial distribution [4, Section G.7.10] for ne=1, to decide the minimum testing time for the early termination tests. A similar approach was chosen, for example, in [5, Section D.4.1], where all ne seem to be shifted by “+1”. This leads us to the following minimum number of samples:
Table 5: Perfect DUT early termination test with M
	BLERtarget
	CLtest
	clearly pass
	ne
	Minimum number of samples for early pass decision
(nsp)

	0.05
	0.95
	0.9975
	0; 1
	77

	1e-5
	0.95
	0.9975
	0; 1
	399428

	1e-5
	0.99
	1-0.0005
	0; 1
	506724

	1e-5
	0.998
	1-0.5e-4
	0; 1
	660228

	1e-5
	0.99999
	1-1e-7
	0; 1
	1074532

	1e-5
	0.8
	1-0.01
	0; 1
	307010



The last table shows us two things:
From a testing time point of view, not much time can be saved by going below CL=95%.
A perfect DUT will be decided after 399428 samples for CL=95% and after 1074532 samples for CL=99.999%, which is on the order of single digit hours for 5-9s CL.
Samples can be translated into testing time, by taking one sample to be the time it takes to receive a TTI, including aggregations and re-transmissions.
For PUSCH aggregation factor =n8, no HARQ transmissions, and with SCS 30kHz this would mean that 1074532 samples take at least 1.2 hours (=1074532 x 8 x 0.5ms) to be transmitted/received. The time doubles for 15kHz.


[bookmark: _Hlk24039350]Maximum test time assuming marginal DUT
For the maximum testing time we look at the worst-case number of errors (nemax), which needs to be observed to terminate the early decision test with decision pass or fail. This depends the per test step wrong decision risk dearly fail and dearly pass. 
These two risks determine the shape of the early pass/fail boundaries, and along with the bad DUT factor M, decide the cross over point between the two decision boundaries. This is illustrated in Figure 1:
[image: ]  
Figure 1: Maximum number of errors before decision is forced.

Continuing with the previously proposed parameterization, this gives a max number of samples of: 
Table 6: Marginal DUT early termination maximum test time
	BLERtarget
	CLtest
	dearly fail
	clearly pass
	netarget
	Number of samples

	1e-5
	0.95
	0.0040
	0.9975
	170
	14’738’050(*)

	1e-5
	0.99
	0.0008
	1-0.0005
	253
	20’575’663

	1e-5
	0.998
	1.6e-4
	1-0.5e-4
	341
	27’840’101

	1e-5
	0.99999
	8e-7
	1-1e-7
	607
	49’592’563

	1e-5
	0.8
	0.016
	1-0.01
	122
	9’943’709


(*) Calculated using Chi2 approximation of Binomial distribution and ne=181.

A marginal DUT might only be decided after 14’738’050 samples for CL=95% and after 49’592’563 samples for CL=99.999%, which is on the order of 50-150 hours for 5-9s CL.

Samples can be translated into testing time, by taking one sample to be the time it takes to receive a TTI, including aggregations and re-transmissions.
For PUSCH aggregation factor =n8, no HARQ transmissions, and with SCS 30kHz this would mean that 49’592’563 samples take at least 55.1 hours (=49’592’563 x 8 x 0.5ms) to be transmitted/received. The time doubles for 15kHz.


[bookmark: _Hlk23264058]Required confidence level
One major open question is: What confidence level is required for high reliability tests, which are (among other objectives) supposed to uncover minor implementation flaws in the DUT. In our previous contribution [6], we highlighted differing opinions in the statistics literature, concerning the relationship between error frequency and required confidence level for testing.
In short: There is an argument to be made that the CL of a test should be on the same order of magnitude as the error frequency of the DUT (1 - error rate, to be precise), for the test result to have meaning.
For example, if we have an application that requires less than 1 error in 10000 blocks, but there is a 1:20 (CL=95%) chance that our testing decision of the DUT was wrong, the DUT still cannot be used without constraints in applications that heavily rely on the 1e-5 BLER targets. If the BLER target was 10-5 and the CL is 1-10-5, then the test result is meaningful and reliable.
In previous RAN4/5 specifications (see Table 2) the BLER and CL targets are mostly aligned to be on the same order of magnitude.
If BLER performance target is tested, BLER and CL test parameters should be on same order of magnitude.


Impact of DUT true BLER 
In [1] it was requested to express ourselves on, and to check the impact of, the true DUT BLER values:
	· 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



It could be argued that real DUTs, are either much better than the target BLER (due to design margin), or much worse (due to material failure).
However, since we cannot anticipate the true BLER performance of DUTs implementing URLLC features at this point, we need to assume a true BLER performance of 10-5.
The impact of DUTs having an order of magnitude better/worse true BLER as compared to the BLER target, is shown in table 7. The theoretical max testing time (netarget) is much higher than the observed max testing time (nemax), which is defined to be an average of the max observed between the tested populations (of 10000 DUTs each).
Table 7: Observations of nemax.
	BLERtarget
	CLtest
	BLERreal good
	BLERreal bad
	netarget (*)
	nemax good
	nemax bad

	
	
	
	
	
	
	

	0.05
	0.95
	0.005
	0.5
	181
	6
	7

	0.05
	0.99
	0.005
	0.5
	253
	6
	9

	0.05
	0.998
	0.005
	0.5
	341
	7
	10

	0.05
	0.99999
	0.005
	0.5
	607
	8
	15

	1e-5
	0.99999
	1e-4
	1e-6
	607
	8
	15



We remark that ne=15 at 1e-5 target corresponds to 2’959’733 samples (3.3 hours in our standard example).
Since we cannot anticipate the true BLER performance of DUTs implementing URLLC features at this point, we need to assume a true BLER performance of 10-5.


Assumptions and applicability of binomial distribution based statistics in fading channels
For general pass/fail testing, the binomial distribution is the right set of statistics tools to choose [7]. However, the modification into an early termination framework is not immediately obvious.
However, by choosing the binomial distribution, we have implicitly made the assumption that error events are independent statistical events. This does not mean that the framework is only applicable to AWGN channels. It is applicable to all channel models, where the probability of fail or pass is equal for each sample. Which is not true for fading channel in general but is approximately true for a communication system operating in low BLER scenarios, where error events are rare enough for the channel to have completely de-correlated between two error events. 
The early termination framework is applicable to both fading and non-fading channel models in low BLER conditions.

Minimum testing times can still be imposed by a fading channel model, if the “memory” of the channel requires more samples to be taken for all channel model states to be covered.
In previous RAN4 statistical testing this was included by not letting the early termination framework “stop” before enough paths of the fading profile could be observed. See [2, F.6.1.6]:
	The minimum test time is derived from the following justification:
1)	For no propagation conditions and static propagation condition
No early fail calculated from fractional number of errors <1					(see note 1)
2)	For multipath fading condition
No stop of the test  until 990 wavelengths are crossed with the speed given in the fading profile.


This does not mean that the test can be stopped after the fading channel memory has been sufficiently covered. We still need to continue until the statistical requirements for the CL are met.
Current RAN5 testing specifications are a bit more explicit here [8, G.1.5]:
	If a pass fail decision in clause G.1.4 can be achieved earlier than the minimum test time, then the test shall not be decided, but continued until the minimum test time is elapsed.



The RAN5 methodology to obtain minimum testing times for fading channels from simulations, is detailed in, for example, [4, Appendix G.3.5] and [8, G.1.5].
At low BLER values and high CL levels, the minimum testing time requirement due to statistical requirements far outweighs the minimum testing time requirement due to memory effects in the fading channel.


Summary of the parameters and way forward
To summarize this section, and answer the questions asked in the RAN4#92-bis Adhoc [1], we make the following observations:
A confidence level of 99.999% is required for high reliability tests with target BLER 10-5.
For Nokia, the maximum practical testing time for demodulation performance testing of all URLLC features is 36hours (all tests combined).
Hence, taking the previous sections’ proposals and observations into account, we propose to treat high reliability testing, as low latency testing has been decided to be treated [9]:
RAN4 to define test metrics for high reliability features, that limit testing to feature implementation and do not verify reliability targets. Suitable performance metrics are, for example, 70% TPUT.


Safety critical aspects
Since the URLLC features of 5G NR will potentially be used in safety critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians, before requirements and test can be used as basis for safety critical implementations.
All statistical analysis provided in this contribution is to be taken as a best effort and is not to be taken as due diligence.
If high reliability will be tested with BLER metric, add the following note to the test specification: “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.”



BS demodulation high reliability simulations
In anticipation of the conclusion of the high reliability test feasibility studies, we want to some of our preliminary simulation results in this section.
When discussing about possible PUSCH high reliability testing, we usually have a system with the following parameters in mind:
Table 8: PUSCH high reliability testing simulation setup
	Parameter
	Value

	Transform precoding
	Disabled

	System
	Mod/Demod branches
	1T2R

	
	fc
	4 GHz

	
	SCS
	30 kHz

	
	BW
	25MHz / 65 PRB

	
	Uplink-downlink allocation for TDD
	{Uplink slots only; 7D1S2U, S=6D:4G:4U}

	
	Channel model
	{AWGN, TDLA30ns-10Hz}, Low Correlation Matrix

	
	Cyclic Prefix
	Normal

	High reliability features
	pusch-AggregationFactor
	n4

	
	mcs-Table
	qam64LowSE

	
	MCS
	6 (R=120/1024, Q_m=2)

	
	maxRank
	1

	HARQ
	Maximum number of HARQ transmissions
	HARQ OFF

	
	RV sequence
	OFF

	
	Code block group based PUSCH retransmission
	Disabled

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	0

	
	DM-RS sequence generation
	NID=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0

	
	Allocation length
	5

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Others
	Channel coding: Limited buffer rate matching
	Disabled

	Performance metric
	SNR@5-9sBLER

	Simulated time
	10’000s



The results of this simulation configuration are captured in Figure 2.

	[image: ]
	[image: ]


Figure 2:PUSCH high reliability testing simulation of standard scenario; 1e6 TBs, left: AWGN, right: TDLA-30.
For UL slots only, the operating points are -10.5 dB for AWGN, and -0.9 dB for TDLA.
For TDD pattern, the operating points are -10.25 dB for AWGN, and -2.0 dB for TDLA.

These early simulations provide us with a number of observations:
For fading channels, the chosen TDD pattern matters significantly, which is in stark contrast to previous non-high reliability test cases.
For AWGN and TDLA, a BLER of 1e-5 is achievable for reasonable SNR levels (~-10 dB and ~-1 dB respectively), assuming the configuration in Table 3 is chosen.
A relatively wide test BW should be chosen to avoid error floors due to frequency selective propagation condition.
Testing both UL high reliability features (PUSCH aggregation and MCS table 3) at the same time reduces the number of test cases to run.
Simulations need to model at least 10’000s (real time, ~3hrs) to see converging results at BLER 10-5.



Conclusions
In this contribution we have provided our views on the evaluation of the feasibility for test reliability of 99.999%, and the test methodology for test reliability of 99.999%, as well as, presenting and discussing some preliminary simulation results on high reliability test cases. We have made the following proposals and observations:

Legacy numerical definitions of the pass/fail limits
1. The legacy numerical definitions of the pass/fail limits in RAN4 and RAN5 specifications are inconsistent.

Early termination methodology parameterization
1. For the evaluation of test feasibility given different test confidence levels, use the early termination methodology parameterization, as captured in the following table:
	CLtest
	dearly fail
	clearly pass
	netarget

	0.95
	0.0040
	0.9975
	170

	0.99
	0.0008
	1-0.0005
	253

	0.998
	1.6e-4
	1-0.5e-4
	341

	0.99999
	8e-7
	1-1e-7
	607

	0.8
	0.016
	1-0.01
	122


Minimum test time assuming perfect DUT
From a testing time point of view, not much time can be saved by going below CL=95%.
A perfect DUT will be decided after 399428 samples for CL=95% and after 1074532 samples for CL=99.999%, which is on the order of single digit hours for 5-9s CL.
Maximum test time assuming marginal DUT
A marginal DUT might only be decided after 14’738’050 samples for CL=95% and after 49’592’563 samples for CL=99.999%, which is on the order of 50-150 hours for 5-9s CL.
Required confidence level
In previous RAN4/5 specifications (see Table 2) the BLER and CL targets are mostly aligned to be on the same order of magnitude.
If BLER performance target is tested, BLER and CL test parameters should be on same order of magnitude.
Impact of DUT true BLER
Since we cannot anticipate the true BLER performance of DUTs implementing URLLC features at this point, we need to assume a true BLER performance of 10-5.
Assumptions and applicability of binomial distribution based statistics in fading channels
The early termination framework is applicable to both fading and non-fading channel models in low BLER conditions.
At low BLER values and high CL levels, the minimum testing time requirement due to statistical requirements far outweighs the minimum testing time requirement due to memory effects in the fading channel.
Summary of the parameters and way forward
A confidence level of 99.999% is required for high reliability tests with target BLER 10-5.
For Nokia, the maximum practical testing time for demodulation performance testing of all URLLC features is 36hours (all tests combined).
RAN4 to define test metrics for high reliability features, that limit testing to feature implementation and do not verify reliability targets. Suitable performance metrics are, for example, 70% TPUT.

Safety critical aspects
If high reliability will be tested with BLER metric, add the following note to the test specification: “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.”

BS demodulation high reliability simulations
For fading channels, the chosen TDD pattern matters significantly, which is in stark contrast to previous non-high reliability test cases.
For AWGN and TDLA, a BLER of 1e-5 is achievable for reasonable SNR levels (~-10 dB and ~-1 dB respectively), assuming the configuration in Table 3 is chosen.
A relatively wide test BW should be chosen to avoid error floors due to frequency selective propagation condition.
Testing both UL high reliability features (PUSCH aggregation and MCS table 3) at the same time reduces the number of test cases to run.
Simulations need to model at least 10’000s (real time, ~3hrs) to see converging results at BLER 10-5.
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