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1   Background
From #92bis Ad-hoc minutes discussion results, some agreements were made which are listed as following:

1. Target CL is FFS

a) Option 1: 95%

b) Option 2: 99.8%

c) Option 3: 99.98%

d) Option 4: 99.999%

2. Expected level of actual BLER is FFS

a) BLER requirement is 1e-5 (Rel-15)

b) Study expectations for real BLER of good DUTs:

i. 1e-5, 5e-6, 1e-6, 1e-7

c) Study expectations for real BLER for bad DUTs

i. 2e-5, 1e-3

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

4. 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. Early pass/fail decision frequency is FFS 

a) Option 1: Every time an error is observed, check pass/fail

b) Option 2: Only one pass/fail check

c) Option 3: [2-4] early pass/fail checks based on fixed test time intervals

d) Option 4: Check every N error instances. N is FFS

6. 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

7. First consider one long test

a) Reconsider if it becomes apparent that test practicalities alone could limit feasibility

b) Not ruling out multiple sub-tests once the test is designed

In this paper, the open issues are discussed and our views are provided.

2   Discussion

2.1   Target CL
Discussion on the relationship between CL and the reliability.
Reliability refers to a failure rate. Confidence level refers to the minimum certainty that the claimed failure rate is accurate. The only way to increase the confidence level of the testing performed is to increase the number of samples being tested. The choice of the confidence level is subjective. For different subject areas, different confidence levels are chosen. As 95% is commonly used in our field, we support optional 1 listed in section 1.
Proposal 1: Target confidence level is defined as 95%.
2.2   Expected level of actual BLER
The BLER requirement is 1e-5, the expectations for real BLER of good DUTs are 5e-6 or 1e-6. For bad DUTs, the real BLER is about 1e-3.
2.3   Affordable test time
The affordable test time for UE is about 2 hours 
Proposal 2: The affordable test time for UE is about 2 hours.
2.4   Statistical testing methodology rework
For confidence level of 95%, using the statistical testing methodology provided in TS 36.521-1 and 34.121-1. The following two equations [1] define the early pass and the early fail limit:

Early fail limit:
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Early pass limit:
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With 


ber: normalized BER/BLER.


D: 
wrong decision probability per test step.

Ne: number of error events.

M:
bad DUT factor.
The early fail/pass limits are shown in the figure below:
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From this figure, the worst case can be terminated after the number of errors is 181.

In order to simulate the testing time for BLERs at 1e-3 (bad DUTs) and 1e-5, SNRs at 1e-3 and 1e-5 BLER points should be found firstly. A BS demodulation high reliability simulation for AWGN was setup based on the parameters provided by Nokia in R4-1911198[2] in order to comparing the simulation results. 

	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.

	
	Channel model
	AWGN,, 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@1e-3BLER

SNR@1e-5BLER


The results will be added later.
2.5   Early pass/fail decision frequency

From the four options listed in section 1, in order to optimize the testing time but the decision still can be decided, we support option 3: [2-4] early pass/fail checks based on fixed test time intervals. According to the affordable test time provided by companies, the maximum testing time should be firstly decided. Then [2-4] decisions are made during the maximum testing time.
Proposal 3: The decision frequency is: [2-4] early pass/fail checks based on fixed test time intervals.
3    Proposals
In this paper, following are proposed: 
Proposal 1: Target confidence level is defined as 95%.
Proposal 2: The affordable test time for UE is about 2 hours.
Proposal 3: The decision frequency is: [2-4] early pass/fail checks based on fixed test time intervals.
4   Reference
[1] 3GPP TS 25.141: “Technical Specification Group Radio Access Network; Base Station (BS) conformance testing (FDD)”.
[2] R3-1912163, On NR Rel-16 high reliability BS demodulation requirements and test feasibility, #92bis, Nokia, Nokia Shanghai Bell.
