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Introduction
During the last RAN4#94-bis-e meeting, good progress was made on the topic of NR URLLC performance requirements with Ultra-Low BLER [1]. 
Some remaining issues are captured in the corresponding WF [2].
In this contribution we will express our views on the captured open issues and open new discussions, if necessary.



Discussion on open issues

Value for X
In RAN4#94-bis-e it was agreed to have (potentially) different values for UE and BS, along with tentative values [2]:
	· Value for X
· X value as [1] dB for BS requirements 
· X value as [0.5] dB for UE requirements 



To choose the value, it is our goal for good DUTs to no longer be marginal (with true BLER 1e-5), but to terminate the testing early at the decision coordinate where a 1e-6 DUT would.
The minimum delta SNR value corresponding to such a BLER shift can be obtained by looking at SNR vs. BLER curves for the non-relaxed high reliability test cases, e.g., in our simulation results contribution [5].
Hence a value of 1dB would be sufficient in all expected cases.

To answer the question of how much we expect the testing time to be reduce, we extend our previous non-marginal DUT results from [4, section 2.2.1] with the results for marginal DUTs:
Table 1: Early termination methodology parametrization and observations for decision coordinates at error events [1 : netarget] and assuming non-marginal and marginal DUTs.
	BLERtarget
	BLERreal
	CLtest
	dearly fail
	clearly pass
	netarget
	neobs
	Comment

	
	
	
	
	
	
	
	

	1e-4
	BLERtarget/10
	1-BLERtarget
	8e-5
	1-5e-6
	406
	5.9
	

	1e-4
	BLERtarget
	1-BLERtarget
	8e-5
	1-5e-6
	406
	198.5
	

	1e-4
	BLERtarget*10
	1-BLERtarget
	8e-5
	1-5e-6
	406
	9.1
	



With the corresponding required number of samples being
Table 2: Full of the decision coordinates for BLER=1e-5 with CLtest = 1-1e-5 in marginal DUTs
	BLERtarget
	CLtest
	dearly fail
	clearly pass
	ne
	Minimum number of samples for early pass decision
(nsp)
	Minimum number of samples for early fail decision
(nsf)

	1e-5
	1-BLERtarget
	8e-6
	1-5e-7
	6
	1’750’886
	45’148

	1e-5
	1-BLERtarget
	8e-6
	1-5e-7
	9
	2’124’999
	127’820

	1e-5
	1-BLERtarget
	8e-6
	1-5e-7
	199
	18'391’546
	14’390’282



Remark: ne is the number of error events observed during test.
Hence, we can estimate (neobs obtained in 1e-4 simulations, not 1e-5, and being the average of max observed ne for small populations) that the 1dB value for “X” at least results in a testing time reduction by a factor of:
.

Adding 1dB of additional test SNR, can reduce the testing time by a factor of 10,5.
Proposal 1: RAN4 to choose X value as 1dB for BS requirements.


How to capture X in the specification
In RAN4#94-bis-e no consensus was reached on how to capture the value of X (i.e., additional test SNR margin) in the specification [2]:
	· How to capture X in the specification
· Option 1: Do not capture in specifications; include directly into core spec requirement by assuming part of IM
· Option 2: Capture as part of TT in the conformance specification
· Option 3: Do not capture in specifications, X is not part of IM. 



Since the value of X is (most likely) going to be different between UE and BS, we think the “capture X” discussion can also be split between UE and BS. Since RAN4 is responsible for both minimum requirements and test requirements for BS demodulation, but RAN5 makes the test requirements for UE demodulation, this split should help RAN4 to move forward.
Concerning how to capture X, we observe that the test specifications (TS 38.141-1/2) already have a precedent of relaxing test requirements w.r.t. the performance requirements. The calculation of the former from the latter is given in, for example TS 38.141-1 appendix C.3, and these sections even contain methods to change the KPI.
Explicit and transparent inclusion of “X” makes it possible for operators to plan with faithful minimum performance figures and it is possible to centrally account for future advances in performance testing equipment.
Hence we should capture any non-zero value of “X” explicitly in the “Formula” column of the derivation of test requirements for performance tests appendix of the test specifications, for example as part of the TT, or as a fixed factor.
The test specifications have a dedicated section to capture the calculation of test requirements from minimum requirements, and there is precedent of test relaxation in these sections.
Explicit and transparent inclusion of “X” makes it possible for operators to plan with faithful minimum performance figures and it is possible to centrally account for future advances in performance testing equipment

RAN4 to capture the value of “X” for BS demodulation in test specification TS 38.141-1/2 appendix C.3. 
RAN4 to explicitly capture and transparently capture the inclusion of the additional relaxation as follows:
	Test 
	Minimum Requirement in TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.X	Performance requirements for PUSCH high reliability
	SNRs as specified
	0.6 dB  
	Formula: SNR + TT + 1dB
PUSCH false detection limit unchanged




BS TDD pattern
In RAN4#94-bis-e no consensus was reached on the BS TDD pattern [2]:
	· BS TDD pattern
· Option 1: 3D1S1U (S=10:2:2) for 15 KHz, 7D1S2U (S=6:4:4) for 30 KHz
· Option 2: DSUU



From a simulation point of view, the TDD pattern has no impact on performance in the agreed AWGN scenarios. We have repeatedly shown this in the past, for example in [3]:
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Figure 1: PUSCH high reliability testing simulation of standard scenario; 1e6 TBs, left: AWGN, right: TDLA-30.

However, in practical testing UL biased TDD patterns represent unrealistic loads for the BS hardware equipment, algorithmic implementation, and test equipment.
While we are very sympathetic to the goal of reducing test time, stressing the hardware in ways that it is not designed for, will lead to wrong conclusions.

Simulations for AWGN channel do not change with TDD pattern. Practical testing outcome does depend on TDD pattern.
RAN4 to use standard TDD pattern, e.g., 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz, when defining the test configuration of high reliability BS demodulation.


Number of BS tests
In RAN4#94-bis-e no consensus was reached on the Number of BS tests [2]:
	· Number of BS tests
· Option 1: 1 using applicability rule
· Option 2: 4



From the previous agreements, there will be 4 sets of requirements:
1. 15kHz 10MHz, type A TDRA
2. 15kHz 10MHz, type B TDRA
3. 30kHz 40MHz, type A TDRA
4. 30kHz 40MHz, type B TDRA
Considering the extreme cost of true high reliability testing, it should be possible to limit testing to one case, using applicability rules.
RAN4 to allow the choice of 1 BS test among the 4 sets requirements, using applicability rules.


FR2 requirements for ultra-low BLER
In RAN4#94-bis-e no consensus was reached on FR2 requirements for ultra-low BLER [2]:
	· FR2 requirements for ultra-low BLER
· Keep it open meanwhile prioritize discussion on introducing FR1 requirements in Q2; and interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios in FR2 with ultra-low BLER and/or higher BLER for high reliability and low latency



We don’t see a practical use case for FR2 in “true” (i.e., non-relaxed) high reliability requirements.
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Conclusion
In this contribution we have provided our views on various open NR Rel-16 high reliability BS demodulation test feasibility and requirements issues. In particular we commented on how to capture “X” in the specification, BS TDD patterns, the number of BS tests, and potential FR2 requirements.
We have made the following observations and proposals:


Value for X
Adding 1dB of additional test SNR, can reduce the testing time by a factor of 5.6.
1. RAN4 to choose X value as 1dB for BS requirements.

How to capture X in the specification
The test specifications have a dedicated section to capture the calculation of test requirements from minimum requirements, and there is precedent of test relaxation in these sections.
Explicit and transparent inclusion of “X” makes it possible for operators to plan with faithful minimum performance figures and it is possible to centrally account for future advances in performance testing equipment
RAN4 to capture the value of “X” for BS demodulation in test specification TS 38.141-1/2 appendix C.3. 
RAN4 to explicitly capture and transparently capture the inclusion of the additional relaxation as follows:
	Test 
	Minimum Requirement in TS 38.104 [2]
	Test Tolerance
(TT)
	Test requirement in the present document

	8.2.X	Performance requirements for PUSCH high reliability
	SNRs as specified
	0.6 dB  
	Formula: SNR + TT + 1dB
PUSCH false detection limit unchanged



BS TDD pattern
Observation 1: Simulations for AWGN channel do not change with TDD pattern. Practical testing outcome does depend on TDD pattern.
RAN4 to use standard TDD pattern, e.g., 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz, when defining the test configuration of high reliability BS demodulation.

Number of BS tests
Proposal 3: RAN4 to allow the choice of 1 BS test among the 4 sets requirements, using applicability rules.

FR2 requirements for ultra-low BLER
N/A.
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