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Introduction
This thread continues the discussion on ultra-low BLER requirements and testing from previous meetings.
Two major outstanding issues are the need for FR2 requirements and the need/feasibility of ultra-low BLER CQI tests. Company views for/against are well known, so the e-mail discussion aims to elaborate and debate further the rationale.
For the BS, there are some open issues regarding testing.
The discussion should also cover whether there is a need for any further ultra-low BLER related requirements.
The ultra-low BLER requirement is based on assuming an early pass/fail test methodology and 99.999% confidence level. The description of the testing differs for the BS and the UE. For the UE, RAN5 will develop the test and so an LS to RAN5 should be discussed. For the BS, the test details should be captured in the RAN4 conformance specification.
For the CR development, it is suggested that the first-round focusses on how to write the test description for the BS specification (and how to write the LS for the UE testing). If there is sufficient convergence on this aspect, the BS CRs for the ultra-low BLER core requirement and conformance test can be reviewed in the second round. Other CR aspects (such as FRCs etc.) will be discussed in thread 319.
Simulation results will be collected in an Excel sheet provided on the server together with this summary. Further results and updating of results during the meeting is welcome.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Capture argumentation for/against FR2 and CQI. Resolve open BS test issues. Converge on how to write LS to RAN5 for UE and BS test text.
· 2nd round: Further debate on FR2/CQI argumentation plus decision. Review CRs for ultra-low BLER sections.

Topic #1: The need for FR2 requirements
The question of whether to define ultra-low BLER requirements for FR2 has been open for several meetings. Companies for/against positions are known from previous meetings and from the company contributions. To avoid simply repeating positions on having/not having FR2 requirements and use the opportunity for discussion in the meeting, it is requested that companies provide input on the following two topics in the first round:
· Is operation of 10^-5 BLER in FR2 realistic?
· Are there technical considerations for implementing 10^-5 in FR2 that would need discussion in 3GPP in order to set a requirement?
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009611
	Apple
	Results:
	SNR @1e-5 BLER
	1x2
	1x4

	FDD
	-0.15
	-2.95

	TDD
	0
	-2.7



Proposal #1: Do no define requirements in FR2 for ultra-low BLER for URLLC
Proposal 2: Do not define CQI reporting test in AWGN channel with ultra-low BLER target.


	R4-2009722
	Intel
	[bookmark: _Ref47677181][bookmark: _Ref47677175]Table 1. Summary of alignment simulation results 
	
	2 Rx
	4 Rx

	FDD
	0.5
	-1.7

	TDD
	0.4
	-1.8


[bookmark: _Ref40349992][bookmark: _Hlk47457921]Table 2. Summary of impairment simulation results 
	
	2 Rx
	4 Rx

	FDD
	2.5
	0.3

	TDD
	2.4
	0.2



Proposal 1: 	Define FR2 PDSCH requirements for ultra-low BLER.

	R4-2010976
	Huawei
	Proposal 1: No requirements are needed for URLLC FR2 with ultra-low BLER.
Proposal 2: RAN4 needs further discuss this feature and decide whether the new performance requirements is needed for PDCCH.
Proposal 3: Not to define PDSCH performance requirements for URLLC single-DCI multi-TRP transmission.

	R4-2011443
	Qualcomm
	Proposal 1: Do not define URLLC ultra-low BLER test cases for FR2.

	R4-2009700
	NTT DoCoMo
	FR2 requirement
Observation 1: If no feasibility issue is identified, RAN4 can define the ultra-low BLER requirements for FR2. The feasibility should be discussed based on simulation results.

Applicability rule
Proposal 1: All supported SCS need to be tested for PUSCH ultra-low BLER requirements (Option 1).

	R4-2009724
	Intel
	[bookmark: _Ref47681493]Table 1. Summary of alignment simulation results 
	
	10 MHz, 15 kHz
	40 MHz, 30 kHz

	PUSCH mapping Type A
	-8.4
	-8.7

	PUSCH mapping Type B
	-8.4
	-8.8


[bookmark: _Ref47681502]Table 2. Summary of impairment simulation results 
	
	10 MHz, 15 kHz
	40 MHz, 30 kHz

	PUSCH mapping Type A
	-6.9
	-7.2

	PUSCH mapping Type B
	-6.9
	-7.3



Proposal 1:	Define FR2 PUSCH requirements for ultra-low BLER.


	R4-2009856
	Nokia
	Introduction of FR2 requirements
1. FR2 data transmission is experiencing exaggerated (w.r.t. FR1) spatial and frequency selectivity, as well as, deep fading conditions brought about uncontrollable changes in the environment.
1. RAN4 to not test ultra-low BLER in FR2, as this is not a practically viable scenario for FR2.

SCS test applicability
The performance difference between 15 and 30kHz is negligible.
RAN4 to only require testing of one SCS (per FR), if more than one is declared to be supported. Either 15kHz, or 30kHz, or per separate manufacturer declaration are acceptable.

Test tolerance for AWNG requirements
AWGN testing, outside of high reliability, uses 0.3dB as test tolerance.
RAN4 to consider a TT of 0.3dB for high reliability testing with AWGN channel model.
Simulation results:
	Tx/Rx
	PUSCH mapping type
	SCS and BW
	MCS level
	Propagation condition
	DMRS
	SNR (dB)

	
	
	
	
	
	
	Ideal
	Impair-ment

	1T2R
	type A
	15kHz, 5MHz
	MCS5
	AWGN
	DMRS 1+1
	-6.5
	-4

	1T2R
	type A
	15kHz, 10MHz
	MCS5
	AWGN
	DMRS 1+1
	-7.3
	-4.8

	1T2R
	type A
	30kHz, 10MHz
	MCS5
	AWGN
	DMRS 1+1
	-6.5
	-4

	1T2R
	type A
	30kHz, 40MHz
	MCS5
	AWGN
	DMRS 1+1
	-7.6
	-5.1

	1T2R
	 type B
	15kHz, 5MHz
	MCS5
	AWGN
	DMRS 1+1
	-6.6
	-4.1

	1T2R
	 type B
	15kHz, 10MHz
	MCS5
	AWGN
	DMRS 1+1
	-7.3
	-4.8

	1T2R
	type B
	30kHz, 10MHz
	MCS5
	AWGN
	DMRS 1+1
	-6.6
	-4.1

	1T2R
	type B
	30kHz, 40MHz
	MCS5
	AWGN
	DMRS 1+1
	-7.6
	-5.1





	R4-2010840
	Ericsson
	Proposal 1: Discuss and agree how to capture the test method and expected confidence level in the specification.
Proposal 2: No FR2 ultra-low BLER test

	R4-2010978
	Huawei
	Proposal 1: No requirements are needed for URLLC FR2 with ultra-low BLER.
Proposal 2: Only 15 kHz SCS or 30 kHz SCS needs to be tested.
Proposal 3: PUSCH repetition type B should be further discussed in RAN4.
Proposal 4: RAN4 needs to further study this feature that whether the performance requirements are needed.

	R4-2010282
	Samsung
	Proposal 1: Deprioritize FR2 URLLC requirement for ultra-lower BLER
Proposal 2: Only 15KHz SCS tested for ultra-lower BLER requirement if BS supports both 15 KHz SCS and 30 KHz SCS
Proposal 12: FFS on the test methodology for test metric of 99.9999% and low latency requirements (0.5ms~1ms), FFS on the performance requirements based on Rel-16 URLLC functionalities.
(Moderator comment: The following proposals from this contribution are relevant to the ultra-low BLER thread)



Open issues summary
Sub-topic 1-1: 10^-5 BLER scenario in FR2
Sub-topic description: In this sub-topic, companies should provide views on whether the 10^-5 scenario is realistic. Please avoid simply stating “realistic/unrealistic” and provide some reasoning for your view that can be discussed.
Responses to other companies’ arguments for/against the scenario being realistic are encouraged in order to move forward with the discussion.

Issue 1-1: Applicability of 10^-5 BLER in FR2 scenario
· Proposals
· Option 1 (Nokia): Operating 10^-5 BLER in FR2 is realistic. The reasoning why we view it as realistic is ….
· Option 2: Operating 10^-5 BLER in FR2 is not realistic. The reasoning why we view it as not realistic is ….
· Recommended WF
· TBA

Sub-topic 1-2: Issues to consider when setting an FR2 requirement
Sub-topic description: This sub-topic discusses whether there are issues that would require further work and investigation to set an FR2 requirement. Please do not simply state “There are issues” if you believe there are some; outline what they are. Responses to other companies’ argumentation on issues are encouraged in order to move forward with the discussion.
Issue 1-2: Any issues for setting an FR2 requirement
· Proposals
· Option 1: We see no issues; just simulate and decide
· Option 2 (Nokia): We see the following issues that would need to be considered: …
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 1-1: Applicability of 10^-5 BLER in FR2 scenario
We do not see as operating ultra-low BLER systems in FR2 as realistic.
FR2 data transmission is experiencing exaggerated (w.r.t. FR1) spatial and frequency selectivity, as well as, deep fading conditions brought about by uncontrollable changes in the environment.
We would like to hear in which scenarios 1e-5 BLER systems are expected to be deployed in FR2.

Issue 1-2: Any issues for setting an FR2 requirement
We do see issues, i.e., option 2. The current simulation setting of using AWGN will produce a SNR result that can also be tested in a practical testing time. However, while the AWGN assumption is required for feasible testing, it does not hold in FR2. The tested SNR value will have no correlation with practical performance.
At least a fading model would need to be simulated first, to decide if FR2 has a chance of achieving a 1e-5 BLER. Even then the requirement would not be in line with practical use cases.


	Ericsson
	Issue 1-1: Considering the need for beam management for FR2 we believe it is not obvious whether extreme BLER with no retransmissions is achievable. As indicated below, some more considerations are needed for the requirement, and before working no such considerations we should be sure that a requirement is useful.
Issue 1-2: For FR2 there may be some factors that impact the requirement conditions and level such as the beamforming mechanism and stability, any calibration loops etc. in the RF. Also, the ability of the test equipment setup (including SG, PAs etc) to ensure complete fidelity with no error probability needs consideration (for FR1, we established this at least for conducted requirements). We should take care not to rush into a requirement without ensuring such considerations are considered.

	Qualcomm
	Issue 1-1: Given the higher pathloss in FR2, we are not sure if 1e-5 BLER can be achieved in practical FR2 deployment. So, we prefer not to define FR2 high reliability requirements.

	Apple
	Issue 1-1: Achieving 10-5 BLER in FR2 seems unrealistic given higher pathloss, need for beam management in FR2. We are not aware of practical deployments requiring ultra-low BLER in FR2. Hence, we propose not to introduce requirements for ultra-low BLER in FR2.


	Samsung
	Issue 1-1: Although both FR1 and FR2 are the targeting scenario for URLLC, as indicated in the specification 38.824, most of URLLC use cases (i.e. Rel-15 enabled use case, factory automation, transport industry and electrical power distribution), are evaluated under FR1, such as 700MHz. In that sense, FR1 should be the practical deployment for URLLC in current stage.
For FR2, OTA test will be proceeded, we are not sure 10^-5 BLER in FR2 can apply for OTA test.
Meanwhile, FR2 is operated in the TDD mode, the testing time should be considered due to the number of unavailable UL slots

	Huawei
	Issue 1-1 By considering the high pathloss and CQI feedback, we think this is unrealistic for FR2 to achieve 10^-5. We propose do not define the performance requirements at this stage.

	Intel
	Issue 1-1: We think that one of potential use case for FR2 URLLC is industrial area, for which reliability of transmission is rather important.

Issue 1-2: Based on our understanding, OTA environment responsible for setup of required SNR level during the test. Taking into account that beam management/search will be applied before running of demodulation test and beam will be locked during the test, at current stage, we don’t see any issue with FR2 testing for Ultra-low BLER.


 
CRs/TPs comments collection
No CRs

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Realistic / not realistic:
6 companies (Nokia, Ericsson, Qualcomm, Apple, Samsung(?), Huawei) indicated that they do not believe or have doubts that operation of 10^-5 BLER in FR2 is realistic. Reasons expressed by these companies why the operation is not realistic include:
· Spatial and frequency selectivity and deep fades due to uncontrollable environment changes
· Beam management impacts
· Higher pathloss and CQI feedback
· Evaluations done for FR1
One company (Intel) indicated that they believe that FR2 operation is realistic in an industrial use case.

Issues (or not) for setting requirement:
3 companies (Nokia, Ericsson, Huawei) indicated that they see some issues that would need to be resolved to set a FR2 requirement. 

· AWGN cannot be used for realistic testing in FR2 (as it will not correlate with actual performance)
· Beamforming mechanism and stability need to be considered for the requirement
· RF impacts for FR2 may impact BLER performance more
· OTA Test equipment setup ability to achieve complete fidelity for FR2
· TDD slot pattern lengthening test time
One company (Intel) argued that beamforming will not impact testing as the beam search will be performed before testing and the beam locked for the test.

Recommendations for 2nd round:
For the companies arguing FR2 requirement is not realistic: Explain further why you believe operation in an industrial scenario is not realistic (or alternatively indicate if you think it in fact is)
For the company arguing operation is realistic: Provide comments to the reasons/concerns raised about the requirement being realistic.
Recommended to be discussed in GTW to resolve whether to go ahead and define the requirements or not.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on ultra-low BLER requirement
(It is proposed that a single WF is created for this thread)
	Moderator (Ericsson)





CRs/TPs
None
Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: CQI requirement for ultra-low BLER
It is well known from previous meetings that some companies think that a CQI requirement is feasible and necessary, whereas other companies take the view that there is no need and/or feasibility for a CQI requirement. To move the discussion forward, in the first round under this topic companies are encouraged to provide views on and discuss the following:
· If you prefer not to define a CQI requirement, is it because you see it as unfeasible or as unnecessary?
· Is the feasibility of the requirement basically related to test time or some other consideration?
· Can the early termination method be used for the CQI requirement?
· What is the expected test time for the CQI requirement?
· Should an applicability rule be defined between CQI and FMCS?
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009611
	Apple
	Results:
	SNR @1e-5 BLER
	1x2
	1x4

	FDD
	-0.15
	-2.95

	TDD
	0
	-2.7



Proposal #1: Do no define requirements in FR2 for ultra-low BLER for URLLC
Proposal 2: Do not define CQI reporting test in AWGN channel with ultra-low BLER target.


	R4-2009722
	Intel
	Table 1. Summary of alignment simulation results 
	
	2 Rx
	4 Rx

	FDD
	0.5
	-1.7

	TDD
	0.4
	-1.8


Table 2. Summary of impairment simulation results 
	FDD
	2.5
	0.3

	TDD
	2.4
	0.2



Proposal 1: 	Define FR2 PDSCH requirements for ultra-low BLER.

	R4-2009723
	Intel
	Proposal 1:	Do not define URLLC CQI requirements for ultra-low BLER.

	R4-2010980
	Huawei
	Proposal 1: We propose to define the CQI test for ultra-low BLER under AWGN channel and reuse the BLER criteria.
Proposal 2: No rule; both of FMCS and CQI tested if CQI reporting test is agreed to be introduced in RAN4.

	R4-2011444
	Qualcomm
	Proposal 1: Define CQI reporting tests for testing 99.999% reliability under AWGN condition.
Proposal 2: Define a lower bound for median reported CQI in the CQI reporting tests for 99.999% reliability.
Observation 1: It is possible to have an applicability rule between CQI reporting test and fixed MCS test under AWGN.
Observation 2: Only one long test needs to be run for testing CQI reporting under AWGN condition for 1e-5 BLER with 99.999% confidence level.
Observation 3: SNR required to achieve 1e-5 BLER for different CQIs have enough difference that 0.5dB SNR difference to accommodate testability will not change reported CQI.
Observation 4: Similar to fixed MCS test for ultra-low BLER, long test duration for CQI reporting test can be reduced by using the same X dB relaxation as in fixed MCS test.
Proposal 3: Define CQI reporting test under AWGN condition with 99.999% confidence level.
Proposal 4: Define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of tests as below:
	If UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. 
	If UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test.
Observation 5: RAN5 never used early pass/fail criteria for CQI reporting tests because the test duration for existing CQI reporting tests is very small.
Observation 6: It is easy to apply early pass/fail criteria for CQI reporting tests when running the test for BLER criteria at median CQI and median+/-1 CQI similar to fixed MCS test cases.
Observation 7: With CQI reporting test under fading, proponents had proposed to remove the BLER criteria. In that case, we cannot fulfil the purpose of CQI reporting tests.
Observation 8: With CQI reporting under AWGN condition with higher BLER criteria, we will not be able to test the UE for 1e-5 BLER, which was the purpose of having CQI Table 3.



Open issues summary
Sub-topic 2-1 Feasibility and necessity
Sub-topic description: The aim of this sub-topic is to understand whether the CQI requirement is or is not necessary and feasible. Companies are requested to clarify why they see the requirement as feasible/necessary (or not so). For feasibility, whether it relates to test time or some other factor.
Companies are encouraged to respond to other companies views during the discussion in order to move forward.
Open issues and candidate options before e-meeting:
Issue 2-1: Feasibility and necessity of CQI requirement
· Proposals
· Option 1: We view a CQI requirement as both feasible and necessary. The reason it is necessary is:
· Option 2: We view a CQI requirement as feasible but not necessary. The reason it is not necessary is:
· Option 3: We view a CQI requirement as neither feasible nor necessary. The reasons it is not necessary and not feasible are:
· Option 4: We view a CQI requirement as necessary but not feasible. The reason it is necessary is:
· Recommended WF
· TBA

Sub-topic 2-2 Early termination
Sub-topic description: This sub-topic aims to resolve the question of whether early termination is feasible during the CQI test. Please indicate why you do (not) think early termination is feasible.
Open issues and candidate options before e-meeting:
Issue 2-2: Early termination
· Proposals
· Option 1: Early termination is feasible for CQI. Please state why
· Option 2: Early termination is not feasible. Please state why.
· Recommended WF
· TBA

Sub-topic 2-3: Test time.
Sub-topic description: This sub-topic aims to resolve the expectation on test time.
Open issues and candidate options before e-meeting:
Issue 2-3: Test time
· Proposals
· We expect the test time for CQI to be as follows …, based on the following calculation …
· Recommended WF
· TBA

Sub-topic 2-4: Applicability rule.
Sub-topic description: This sub-topic captures whether an applicability rule is feasuble
Open issues and candidate options before e-meeting:
Issue 2-4: Applicability rule
· Proposals
· Option 1: Applicability rule between CQI and FMCS
· Option 2: No applicability rule
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
 
	Ericsson
	Issue 2-1: We believe that testing at 10^-5 and not some other BLER is needed for verification of the CQI. It may not be obvious that testing with 99.999% confidence is feasible. However, as long as FMCS is tested with 99.999% confidence we think that it would be acceptable to do the CQI test with a lower confidence level, which could reduce the test time. (For example, 99% confidence). We think a lower confidence level is acceptable, since the CQI is the link quality report, not the link itself and anyhow in real life the network cannot be 100% confident in the CQI report (since future interference and channel conditions are not 100% predictable from the CQI). So assuming some higher confidence level or simplification of the test, we believe that it can likely be realistic and feasible.
Issue 2-2: It may be that the method can be applied even if the MCS switches. Another possibility is to consider that in reality, the network will need to allow some margin above the CQI report (considering that interference and channel are not perfectly predictable) and define the test such that the network schedules a fixed MCS with some margin above the average CQI. Then the early termination would apply. Alternatively, the test could apply (average CQI+1) fixed MCS and then (average CQI-1) MCS, but early termination may not happen as fast.

Issue 2-3: With a lower confidence level, the test time can be quite short. In R4-1912163 we estimated 132 errors need to be observed worst case for 99% confidence level. This would be around 3.5 hours test time in the worst marginal case. However, assuming that the underlying BLER would be lower due to the BS adopting an MCS with some margin to the CQI, the test time would be much shorter in reality due to early pass; likely in the order of 10 times less.
Issue 2-4: Assuming that a different confidence level and/or fixed MCS with margin would be used for keep CQI test time manageable, then no applicability rule should be applied. In case the confidence level is 99.999% then it could be considered, depending on how the test is defined.

	Qualcomm
	Issue 2-1: We prefer option 1 because CQI table 3 was designed for 1e-5 BLER. In our paper, we had showed how we can use the early pass/fail methodology and also consider the factor X to reduce the test time, similar to FMCS test. In our paper, we have shown simulation results for different CQI and it shows that SNR required for reaching 1e-5 BLER at each CQI have enough margin that factor X = 0.5dB won’t impact the result of the test.
Issue 2-2: Option 1. In existing CQI reporting tests, RAN5 does not use early pass/fail method because the test duration itself is very small as shown in Intel’s paper. However, when we are targeting 1e-5 BLER, we can use early pass/fail criteria when running the BLER test at median CQI and median+/-1 CQI since in those tests, we are running a fixed MCS test with some expectation of BLER (1e-5 in this case). 
Issue 2-3: For the test time, test to find median CQI only depends on channel realizations. So, that can stay the same as existing CQI reporting definition tests (1000 ms). Then, for BLER test at median CQI, early pass/fail method will determine the test time. If UE BLER is 1e-5 or lower, test time will be same as FMCS test. If UE BLER is higher than 1e-5, test time will be a few mins. Based on this BLER, we will have to run the test for median +1 or median-1 CQI. If we had already run the long test (i.e., BLER was lower than 1e-5), this test will have higher BLER and test duration will be small and vice-versa. Therefore, test time will be time taken for FMCS long test + 1000ms + few mins depending on how high UE BLER is for higher BLER test. This test time seems feasible.
Issue 2-4: Option 1. If UE is behaving as it is supposed to, applicability rule can reduce the number of tests. As shown in our paper, the SNR difference between two CQIs is large enough that if UE is behaving correctly, we should be able to apply the applicability rule proposed in our paper. If UE is not behaving correctly, conditions of proposed applicability rule may not be met.

	Apple
	Issue 2-1: Feasibility and necessity of CQI requirement
Option 4:  We view a CQI requirement as necessary but not feasible for 10-5 BLER. The reason it is necessary is to test the new CQI table with a different target BLER. In our opinion we can still test the new CQI table in fading channel without the necessity to test a very low BLER. With CQI test in AWGN channel, we cannot guarantee that at most only 1 long test would need to be run. 
Issue 2-2: Early termination
Option 2: We are not convinced that early termination can be applied based on the same methodology as fixed MCS. When the Median CQI is determined, we need to determine the BLER by running long enough to determine whether BLER is lower or higher than 10-5. With early pass/fail, by observing some number of errors and running some number of samples, we can guarantee with some confidence that the BLER requirement is met or not met. 
 Issue 2-4: Applicability rule
Even if we finally decide on CQI reporting test in AWGN, an applicability rule might not be feasible. There is no guarantee that all companies report the same CQI for a given SNR. The FMCS test is defined with MCS14 with a SNR requirement based on average results from companies. Typically, when we compare CQI reporting results from companies, there is some distribution and not all companies report same median CQI at a given SNR. So, we don’t think an applicability rule can eventually be established. 

	Huawei
	Issue 2-1: The CQI table 3 is designed for 10^-5. To verify the CQI table, the BLER target should be 10^-5. The only consideration is the long test time. The MCS14 is agreed for the FMCS test, if a test applicability rule is defined for CQI and FMCS, the corresponding CQI is CQI 8 which is not the new added CQI index comparing with the old CQI table. In CQI table 3, CQI 0- CQI 5 are the new added indices.  From our understanding, it is better to test the CQI 0 – CQI 5.
Issue 2-2: With proper confidence level, the early termination is feasible for CQI. But we need to discuss whether the extra margin of “X” is needed or not.
Issue 2-4: As we state in issue 2-1. With applicability rule, CQI 8 will be tested which is not the new CQI index in table 3 comparing with the old CQI table.

	Intel
	Issue 2-1: Feasibility and necessity of CQI requirement
We think that CQI requirements are necessary, but feasibility is rather questionable. The reason it is necessary is verification of correct CQI reporting for CQI table 3. The reason it is not feasible is higher testing time in comparison to FMCS test, because several SNR points are verified in the one CQI test (2 or 4 depending on DUT). 
Issue 2-2: Early termination
We understand that early pass/fail methodology can be considered for CQI requirements. Same time, we think that methodology with SNR shift to trigger early pass cannot be considered for CQI test. This methodology is applicable to scenario with fixed MCS because information about expected BLER for tested SNR is available. Same time, information about BLER for {median CQI, median CQI+1/-1} is not available. If BLER for MCS corresponding to median CQI for SNR = Y is higher than 10^-5 then BLER for SNR = Y+X will be lower and can be rather close to 10^-5. Therefore, such methodology can increase CQI test time.
Issue 2-3: Test time
If we keep confidence level same as for FMCS then based on our calculations from R4-2000370 we expect the following test time for 15 kHz SCS:
· In case UE can pass the test for first SNR point in each SNR set: ~6.66 hrs [(3.3 hrs in case BLER for Med CQI is around 10^-5 and 0.03 hrs in case BLER for Med CQI is around 0.0001)*2 SNR points]
· In case UE can pass the test only for second SNR point in each SNR set and fail testing for first SNR point in each set: 7.74 [0.27*4 (under assumption that BLER for Med CQI and Med CQI+1 is lower than 10^-5 for first SNR point in each set) + 6.66 hrs]
Same time, if high confidence level is considered for CQI requirements (based on suggestion from E///) then further investigation in testing time is needed.
Issue 2-4: Applicability rule
Option 2. If it will be agreed to define CQI requirements for Ultra-low BLER than we think that applicability rule between CQI and FMCS should not be considered because test setup can be different and it is rather hard to guaranty that MCS from FMCS test will be covered during CQI test (due to different UE implementation).



CRs/TPs comments collection
No CRs
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Issue 2-1:
All companies view a CQI requirement at 10^-5 as necessary (but some companies that see the requirement as necessary do not see it as feasible).
3 companies (Ericsson, Qualcomm, Huawei) view the CQI requirement as feasible.
· One approach to improve feasibility is to test at a lower confidence level than for the FMCS requirement
· Another, possibly complimentary approach is to test with a fixed MCS based on the median CQI (median CQI+1/median CQI-1 or median CQI+margin)
· One company (Qualcomm) believe that even if tested with 99.999% CL, early termination can be applied and test time is acceptable.
· From the companies that view the test as feasible, estimates of test time are 0.5-3.5 hours (dependent on CL and test design) and 1000msec+few minutes
2 companies (Apple, Intel) had concerns on the feasibility.
· Test time could be very long. Several SNR points may need to be verified. Early termination may not work properly
· From the companies that view the test as not feasible, test time was estimated as being up to 6-8 hours.
Regarding the ability to apply an applicability rule:
4 companies (Ericsson, Huawei, Apple, Intel) expressed the view that the applicability rule probably cannot be used:
· Test setup, CL etc. may differ between CQI and FMCS
· CQI operates with different MCS to FMCS
2 companies (Qualcomm, Ericsson) considered that the applicability rule may be usable if the same CL and BLER are applied and the Ue behaves as expected.

Proposals for second round:
· Discuss Confidence level:
· Is it acceptable to operate the CQI test with a higher CL than the FMCS test ? What CL is proposed ?
· Option 1: 99.999%
· Option 2: 99%
· Option 3: 95%
· Other options…
· Discuss possibilities for how to test:
· Follow (CQI+1, CQI-1)
· Test (median CQI+1), (median CQI-1)
· Test (median CQI + margin)
· Other…
· For the companies with concerns on feasibility, do any of the combinations of CL + test approach resolve your concerns on test time ? If not, why not ?
It is recommended that this topic is taken up in the GTW session.




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	See section 1.4.1
	





CRs/TPs
None
Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Topic #3: BS open issues
This topic resolves the open issues for the BS test spec
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009700
	NTT DoCoMo
	FR2 requirement
Observation 1: If no feasibility issue is identified, RAN4 can define the ultra-low BLER requirements for FR2. The feasibility should be discussed based on simulation results.

Applicability rule
Proposal 1: All supported SCS need to be tested for PUSCH ultra-low BLER requirements (Option 1).

	R4-2009856
	Nokia
	Introduction of FR2 requirements
1. FR2 data transmission is experiencing exaggerated (w.r.t. FR1) spatial and frequency selectivity, as well as, deep fading conditions brought about uncontrollable changes in the environment.
1. RAN4 to not test ultra-low BLER in FR2, as this is not a practically viable scenario for FR2.

SCS test applicability
The performance difference between 15 and 30kHz is negligible.
RAN4 to only require testing of one SCS (per FR), if more than one is declared to be supported. Either 15kHz, or 30kHz, or per separate manufacturer declaration are acceptable.

Test tolerance for AWNG requirements
AWGN testing, outside of high reliability, uses 0.3dB as test tolerance.
RAN4 to consider a TT of 0.3dB for high reliability testing with AWGN channel model.
Simulation results:
	Tx/Rx
	PUSCH mapping type
	SCS and BW
	MCS level
	Propagation condition
	DMRS
	SNR (dB)

	
	
	
	
	
	
	Ideal
	Impair-ment

	1T2R
	type A
	15kHz, 5MHz
	MCS5
	AWGN
	DMRS 1+1
	-6.5
	-4

	1T2R
	type A
	15kHz, 10MHz
	MCS5
	AWGN
	DMRS 1+1
	-7.3
	-4.8

	1T2R
	type A
	30kHz, 10MHz
	MCS5
	AWGN
	DMRS 1+1
	-6.5
	-4

	1T2R
	type A
	30kHz, 40MHz
	MCS5
	AWGN
	DMRS 1+1
	-7.6
	-5.1

	1T2R
	 type B
	15kHz, 5MHz
	MCS5
	AWGN
	DMRS 1+1
	-6.6
	-4.1

	1T2R
	 type B
	15kHz, 10MHz
	MCS5
	AWGN
	DMRS 1+1
	-7.3
	-4.8

	1T2R
	type B
	30kHz, 10MHz
	MCS5
	AWGN
	DMRS 1+1
	-6.6
	-4.1

	1T2R
	type B
	30kHz, 40MHz
	MCS5
	AWGN
	DMRS 1+1
	-7.6
	-5.1





	R4-2010978
	Huawei
	Proposal 1: No requirements are needed for URLLC FR2 with ultra-low BLER.
Proposal 2: Only 15 kHz SCS or 30 kHz SCS needs to be tested.
Proposal 3: PUSCH repetition type B should be further discussed in RAN4.
Proposal 4: RAN4 needs to further study this feature that whether the performance requirements are needed.

	R4-2010282
	Samsung
	Proposal 1: Deprioritize FR2 URLLC requirement for ultra-lower BLER
Proposal 2: Only 15KHz SCS tested for ultra-lower BLER requirement if BS supports both 15 KHz SCS and 30 KHz SCS
Proposal 12: FFS on the test methodology for test metric of 99.9999% and low latency requirements (0.5ms~1ms), FFS on the performance requirements based on Rel-16 URLLC functionalities.
(Moderator comment: The following proposals from this contribution are relevant to the ultra-low BLER thread)



Open issues summary
Two issues are identified, both of which relate to BS testing
Sub-topic 3-1 SCS test applicability for FR1
Sub-topic description: Test applicability when both SCS supported in FR1
Open issues and candidate options before e-meeting:
Issue 3-1: SCS test applicability for FR1
· Proposals
· Option 1: If both 15kHz and 30kHz SCS are supported, both are tested. The following is the reason why testing of both is needed and it is insufficient test coverage if only one is tested:
· Option 2: If both 15kHz and 30kHz SCS are supported, 15kHz SCS is tested. The following is the reason why testing of only 15kHz is needed and provides sufficient test coverage to assure performance with 30kHz:
· Option 3: If both 15kHz and 30kHz SCS are supported, 30kHz SCS is tested. The following is the reason why testing of only 30kHz is needed and provides sufficient test coverage to assure performance with 15kHz:
· Option 4 (Nokia): If both 15kHz and 30kHz SCS are supported, the manufacturer can declare/decide which one is tested. The following is the reason why testing of only one of either 15kHz or 30kHz is needed and provides sufficient test coverage to assure performance with the non-tested SCS:
· Recommended WF
· TBA

Sub-topic 3-2 Test tolerance
It is proposed to adopt a TT of 0.3dB for this requirement, which is defined in AWGN
Open issues and candidate options before e-meeting:
Issue 3-2: Test tolerance
· Proposals
· Option 1 (Nokia): Adopt 0.3dB
· Option 2: Different proposal; please provide and explain
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 3-1: SCS test applicability for FR1
Given that the performance difference between 15 and 30kHz is negligible, the ultra-low BLER testing is exorbitantly expensive, and that implementation of all declared supported SCSs is already tested in Rel-15, we see it justified to ease testing load via giving the manufacturer the choice which one to test. I.e., Option 4.

Issue 3-2: Test tolerance
AWGN testing, outside of high reliability, uses 0.3dB as test tolerance.
It should be left up to TE vendor input, if this should be changed for URLLC.


	Ericsson
	Issue 3-1: We think option 3 is sufficient. Receiver performance with different SCS is tested with the existing requirements. There is no reason to believe that additional mechanisms that would impact ultra-low BLER decoding would arise due to the SCS.
Issue 3-2: We are Ok with option 1; due to no fading channel simulator the TT reduces to 0.3dB.

	NTT DOCOMO
	Issue 3-1: Originally, we proposed option 1 to follow Rel-15 applicability rule. 
If we need to reduce the number of tests, we prefer option 4. The SCS to be tested should be chosen and declared since the typical SCS depends on the operator and the operating band.
Issue 3-2: We agree with option 1 which is based on the same principle as other AWGN tests.

	Sasmung
	Issue 3-1: SCS test applicability for FR1
We are fine with option4, to reduce the number of tests. Since the current test is based on AWGN,    the performance is not expected to show the difference with different SCS. 
Issue 3-2: Test tolerance
We are fine with option 1,  which is similar with AWGN  tests in Rel-15

	Huawei
	Issue 3-1: We prefer option 4. By considering the long test time, only 1 long test is enough. Besides, Rel-15 has already covered all the SCS.
Issue 3-2: We are ok with option 1. 

	Intel
	Issue 3-1: SCS test applicability for FR1
We support Option 3, because it reduces final testing time, which is one of controversial topic for this item. Same time, Option 4 also can be considered in case it will be supported by many companies.
Issue 3-2: Test tolerance
We are fine with Option 1.


 
CRs/TPs comments collection
No CRs or TPs
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Test tolerance: Adopt 0.3dB 

Candidate options:
Number of SCS to test: 5 companies support to test one SCS, arguing that test time is saved and performance in AWGN would not be expected to differ. 1 company argues that 2 SCS should be tested because this is the release 15 approach.

Recommendations for 2nd round:
Number of SCS: Check whether it is possible to compromise to testing single SCS for ultra-low BLER. If not possible, candidate for discussion in GTW.
Check whether if a single SCS is tested option 4 is agreeable or the companies mentioning option 3 have some concern.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	See section 1.4.1
	





CRs/TPs
None
Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”






Topic #4: Other
This topic provides places for comments on the workplan, discussion on whether further ultra-low BLER requirements are needed and discussion on the need/contents of an LS to RAN5
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010994
	Huawei
	Workplan

	R4-2010976
	Huawei
	Proposal 1: No requirements are needed for URLLC FR2 with ultra-low BLER.
Proposal 2: RAN4 needs further discuss this feature and decide whether the new performance requirements is needed for PDCCH.
Proposal 3: Not to define PDSCH performance requirements for URLLC single-DCI multi-TRP transmission.

	R4-2011435
	Qualcomm
	LS on Test Methodology for UE URLLC Ultra Low BLER Tests

	R4-2010978
	Huawei
	Proposal 1: No requirements are needed for URLLC FR2 with ultra-low BLER.
Proposal 2: Only 15 kHz SCS or 30 kHz SCS needs to be tested.
Proposal 3: PUSCH repetition type B should be further discussed in RAN4.
Proposal 4: RAN4 needs to further study this feature that whether the performance requirements are needed.

	R4-2010282
	Samsung
	Proposal 1: Deprioritize FR2 URLLC requirement for ultra-lower BLER
Proposal 2: Only 15KHz SCS tested for ultra-lower BLER requirement if BS supports both 15 KHz SCS and 30 KHz SCS
Proposal 12: FFS on the test methodology for test metric of 99.9999% and low latency requirements (0.5ms~1ms), FFS on the performance requirements based on Rel-16 URLLC functionalities.
(Moderator comment: The following proposals from this contribution are relevant to the ultra-low BLER thread)



Open issues summary
Sub-topic 4-1 Workplan
Sub-topic description: Please provide any comments on ultra-low BLER aspects of the workplan
Open issues and candidate options before e-meeting:
Issue 4-1: Workplan

Sub-topic 4-2 LS to RAN5 on test methodology
Sub-topic description: This sub-topic should discuss whether to send an LS to RAN5 and the contents
Open issues and candidate options before e-meeting:
Issue 4-2: LS to RAN5
· Proposals
· Option 1: Agree to send the LS in R4-2011435
· Option 2: Agree to send an LS, but have some comments to the text in R4-2011435 (please clarify)
· Option 3: Disagree to send an LS for the following reason: 
· Recommended WF
· TBA

Sub-topic 4-3 Additional requirements/tests for rel-16 RAN1 features
Sub-topic description: Please comment on whether an ultra-low BLER test is needed for the mentioned features (Other higher BLER tests for these features can be discussed in thread 319)
Open issues and candidate options before e-meeting:
Issue 4-3: Additional requirements/tests for rel-16 RAN1 features
· Proposals
· PDCCH enhancements
· Multi-TRP for URLLC
· PUSCH repetition type B
· UCI enhancements
· 10^-6 BLER
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 4-1: Workplan
The workplan will be heavily influence by the decisions concerning issue 4-3-3.
But assuming the work should be finished in the next meeting, there only remains the CR delivery for next meeting.
Issue 4-2: LS to RAN5
We are not sure how to judge the submission of the LS proposal [R4-2011435] before the start of this meeting, due to the rather clear chair guidance on this matter.
However, we agree that information about how RAN4 arrived at the requirements, needs to be forwarded to RAN5. If this is done via an LS or informally, is of lesser concern to us.
If the LS is used, we would like for it to become open to direct commenting and modification in the draft folder. We have some corrections concerning the representation of Nokia’s earlier contributions within it; it would be quickest to just include them by ourselves.
Issue 4-3: Additional requirements/tests for rel-16 RAN1 features
Given the time it took for RAN4 demod to come to an agreement concerning Rel-15 features, we see it infeasible to add further features to this WI at this point.
In particular, 1e-6 BLER seems unlikely to conclude and multi-TRP might not be a good fit for this WI.
It seems promising to add this task to the RAN plenary discussion concerning the content of Rel-17 further enhancement demod WI (moderator: CTC).


	Ericsson
	Issue 4-1: It may take another meeting cycle to agree the final simulation results
Issue 4-2: We are in general OK to send an LS, because the decision to use 99.999 CL should be communicated. We think some more description is needed on the motivation for the requirement and description of what X is. We also think that it should be clarified that the Annex is advisory; RAN5 can decide the decision step risk but they should ensure 99.999% CL.
Update 2020-08-19: We are OK to work on an LS, but wonder if it is really needed to send it this meeting ? The LS relates to requriements that have not formally been agreed and introduced to the RAN4 specifications yet. Maybe the right time to send the LS is once we agree the CRs and requriements ?
Issue 4-3: We view all issues except 10^-6 BLER as considerations for high BLER requirement, not ultra-low BLER. Regarding 10^-6 BLER, to set a requirement would need further consideration on the associated confidence level, test time, X etc. We do not see this as so necessary in the current WI timescale.

	Qualcomm
	Issue 4-2: We prefer to send an LS because we need to inform RAN5 about the parameter X and confidence level. We have uploaded the LS to draft folder (draft_R4-201xxxx_LS_URLLC.docx
) and companies can edit it based on their comments.
Issue 4-3: We have very little time left in this WI to be able to conclude on 1e-6 BLER at this time.

	Apple
	Issue 4-1: 
We don’t have a conclusion on CQI reporting testcases yet and results alignment will take another meeting, once we conclude on the testcase definition. The work plan needs to be adjusted for that for Rel-15 requirements.
If we have additional testcases for Rel-16, we would need at least 2 meetings to finalize requirements.
Issue 4-2: We are fine with sending LS to RAN5
Issue 4-3: Should we discuss all the listed topics in this thread or split them with the other thread? For ultra-ultra-low BLER of 10-6, we would need a study all over again to determine the confidence interval, testing time, feasibility. We are not sure if we have time in this WI for that. 

	Samsung
	Issue 4-1: Workplan
Based on the WID of Rel-16 URLLC, the performance requirements, including UE/BS demodulation requirements, will be specified. Considering there are still some open issues existed based on Rel-15 URLLC feature, we prefer to deprioritize the requirement specified for Rel-16 as least in Q3.
Considering the time line, we are not sure whether we can finalize Rel-16 feature requirement within 2 meeting cyclic. 
Issue 4-3: Additional requirements/tests for rel-16 RAN1 features
Compared with Rel-15, the high reliability requirement and lower latency requirement are further tighter in Rel-16, e.g., higher reliability (up to 10^-6) and short latency in the order of 0.5 to 1ms.
We wonder if we consider 10^-6, whether the existed methodology for 99.999% can be applied, from test methodology perspective
As for multi-TRP URLLC has already discussed under the eMMO WI,  we prefer to focus on other feature related with single TRP operation discussion.

	Huawei
	Issue 4-1: According to the URLLC WI, Rel-15 and Rel-16 features are all included. We need to finish Rel-16 in this WI. 
Issue 4-2: We are ok to send the LS to RAN5.
Issue 4-3: We prefer to have the general discussion about the Rel16 features in thread 319, and only concentrate 10^-6 in this thread if any. 

	Intel
	Issue 4-2: LS to RAN5
We support sending LS to RAN5, but plan to provide some comments.
Issue 4-3: Additional requirements/tests for rel-16 RAN1 features
Requirements for URLLC schemes for Multi-TRP scenarios is already under discussion on Rel-16 eMIMO work item. We suggest to keep this discussion there. In this AI, we can continue discussion on whether to define requirements for other Rel-16 URLCC features.


 
CRs/TPs comments collection
No CRs or TPs
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Workplan: One company indicated that more time may be needed to agree CRs, one company indicated that there is a dependency on decisions on rel-16, one company that more time may be needed for the CQI, one company proposed to deprioritize rel-16 and one company that Rel-16 should be finished in this WI.
LS to RAN5: A concern was expressed about the submission of the LS considering the RAN4 meeting guidelines (LS submitted as separate document to discussion document). Most companies support sending an LS to RAN5 (and none opposed), but several indicated they would like to discuss the wording. One company questioned whether it is premature to send an LS from this meeting.
Rel-16 requirements: No company suggested that an ultra-low BLER requirement should be created for any of the Rel-16 features other than 10^-6 BLER. For the 10^-6 BLER requirement, 4 companies indicated concerns that it can be done within the WI timescale, and a further company indicated that a discussion on the test method and time would be needed (without indicating a view on whether it should be done within the Rel-16 WI)
Tentative agreements:
No ultra-low BLER requirements for the following features within this WI (high BLER requirements for these features to be discussed separately in thread 319):
· PDCCH enhancements
· Multi-TRP for URLLC
· PUSCH repetition type B
· UCI enhancements

Candidate options:
Recommendations for 2nd round:
Workplan: Rapporteur encouraged to take comments into account. No further discussion/action in the meeting.
LS to RAN5: Chair to confirm if LS can be treated and allocate a document for a revision if so. Interested companies to comment on whether the LS should be sent from this meeting or later. Assuming the LS should be sent, interested companies to discuss wording using the drafts folder in the second round.
10^-6 BLER: Indicate views on the following:
· Option 1: 10^-6 BLER requirements in rel-16
· Option 2: No 10^-6 BLER requirements in rel-16
If there are differing views, companies are encouraged to give a list of what tasks they think are needed to create 10^-6 BLER requirements. If there are differing views, it is recommended to take up the topic in GTW.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	LS on Test Methodology for UE URLLC Ultra Low BLER Tests (LS to RAN5)

	

Qualcomm



CRs/TPs
None
Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”







Topic #4: CR development
It is proposed to discuss CR development as follows:
Step 1: Thread 319 confirms the overall specification structure for URLLC requirements. This thread discusses how to express the early pass/fail test methodology in the BS specification.
Step 2: Once Thread 319 has confirmed on the overall specification structure and step 1 the test description for BS, in this thread CRs on ultra-low BLER core requirement, test methodology and requirement, test setup annex and test tolerance annex are discussed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011340
	Nokia
	draftCR for 38.104: High reliability and low latency BS demod requirements
Moderator note: See moderator proposal for how to handle CRs. This CR may be revised accordingly.

	R4-2010986
	Huawei
	CR to TS 38.101-4: Applicability rules for URLLC UE demodulation requirements
Moderator proposal: Discuss this CR in thread 319

	R4-2010836
	Ericsson
	Draft CR to 38.141-2: Introduction of URLLC 0.001% BLER requirement


	R4-2010837
	Ericsson
	Draft CR to 38.141-1 on test methodology and FRCs for URLLC and test requirements for 0.001% BLER

	R4-2010840
	Ericsson
	Proposal 1: Discuss and agree how to capture the test method and expected confidence level in the specification.
Proposal 2: No FR2 ultra-low BLER test

	R4-2010990
	Huawei
	CR to TS38.141-1 Test applicability for URLLC BS demodulation requirements

Moderator proposal: Discuss this CR in thread 319



Open issues summary
Step 1 will be handled in the first round.
Sub-topic 5-1 Description of early pass/fail methodology
Sub-topic description: Description of the early pass/fail methodology for the BS spec
Open issues and candidate options before e-meeting:
Issue 5-1: Early pass/fail methodology
· Proposals
· The following text has been provided for the BS spec. Please discuss and comment the text. Copy/paste the text to the comments section and update it (or propose new text in the comments section) if needed. If a large amount of space is needed to propose new text, consult with moderator on whether to create a folder and provide the proposal in a separate document.
For each of the reference channels in table 8.2.x.5-1 to 8.2.x.5-8 applicable for the base station, measure the BLER. BLER is re-evaluated every time a new block error is encountered. The test may be stopped when either an early pass criterion is met, an early fail criterion is met, or a maximum test time is reached.
The definition of an early pass or early fail is as follows. No decision is allowed before the minimum test time is elapsed. The minimum test time is TBD. After the minimum test time, after every slot the number of errors (ne) and total number of slots (ns) should be counted. 
The BLER is calculated as (ne)/(ns). Each time (ne) increases, an early pass or early fail decision can be attempted.
Early fail: bler/10^-5 ≥ blerlimfail
		(1)

Early pass: bler/10^-5  ≤blerlimbadpass
		(2)
With
D:	wrong decision probability for a test step. The value of D is [TBD] This is numerically evaluated and is designed such that the probability of an incorrect decision at the end of the test is 0.001%.
M:	bad DUT factor. [TBD]
qchisq:	inverse-cumulative-function of the chi-squared-distribution

If the number of slots (ns) is greater than or equal to TBD and (ne) is equal to zero, then early pass can be evaluated assuming (ne=1). If the early pass criterion is met assuming (ne=1) in these circumstances then the device may be passed.
If the maximum test time is reached and the early pass criterion has not been met then the test is failed.

Sub-topic 5-2 Description of X factor
Sub-topic description : Discussion on how to capture the additional X factor in the BS specification
Open issues and candidate options before e-meeting:
Issue 5-2: How to capture X
· Proposals
· It is proposed to capture the following on X in the test tolerance table. Please provide your views.

Formula: SNR + TT + 1dB

1dB is added to the test requirement to facilitate early test pass. The BLER delivered by the device during the test will be lower than the test requirement, which enables compliance to the requirement to be demonstrated with a number of observed block errors lower than a certain threshold.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Issue 5-1: Early pass/fail methodology
The discussion on this subject will need to go into deep technical detail and is unlikely to conclude in this meeting.
In our general opinion, the methodology description should be included as an appendix in 38.141-1/2 and only describe the higher reliability testing statistical background/process (FFS to limit description to only 1e-5). The need to describe the methodology in 38.104 is not yet clear to us, but the CR split from the last WF is assumed to still be in force.
The descriptions should be based on the LTE early termination frame work, using asymmetric per step risks (for false early fail and false early pass), and calculations based on inverse binomial distributions. A table of pre-calculated decision coordinates should be included, which can also serve to force a minimum, as well as maximum, testing time (in samples).
The whole LTE description of shared risk principle and test design is not required.

Issue 5-2: How to capture X
We think that the note does not need to be that explicit. The following note should suffice:
“Formula: SNR + TT + 1dB
1dB is added to the test requirement to allow test termination within a feasible time frame”


	Intel
	Issue 5-2: How to capture X
Note from proposal looks fine for us. It provides comprehensive description of reason to add 1 dB. 
@ Nokia: Based on our understanding, wording “feasible time frame” is rather contradictory for spec drafting.


 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2011340
	Moderator: CR should be revised and discussed in the 2nd round. 1st round focusses on how to describe the test.

	
	[Nokia]: Our main intention with this CR was threefold:
1) Introduce a subsection in “PUSCH” called “for lower latency”, which hold all future features/requirements pertaining to low latency, no matter what the latency will be.
2) Introduce a subsection in “PUSCH” called “for higher reliability”, which hold all future features/requirements pertaining to higher reliably, no matter what the BLER will be (as long as it is lower than 10%).
3) Capture both 1e-5 and 1% BLER in “for higher reliability”.
The minimum requirement tables are then titled with the exact feature tested (e.g., “2 symbols” or “PUSCH repetition type A”).

	
	

	R4-2010836
	Moderator: CR should be revised and discussed in the 2nd round.1st round focusses on how to describe the test.

	
	Apple: The requirements applicability doesn’t capture CQI table 3 (cqi-TableAlt) as agreed in last meeting for ultra-low BLER tests.

	
	

	R4-2010837
	Moderator: CR should be revised and discussed in the 2nd round.1st round focusses on how to describe the test.

	
	[Nokia]: Could Ericsson please read and comment our rationale behind R4-2011340 above?
We would prefer to not have separate subsection for each BLER level of higher reliability.
Furthermore, we prefer to have the statistical testing explanations moved to an appendix (as in LTE).
[Ericsson] The main thing is to make sure that the low latency, 1% slot aggregation/high reliability and 10^-5 requirements are treated separately; a BS may support a subset of them. Also in case a lower BLER requirement would be introduced the BS should be able to support 10^-5 only if so declared. We have a (not strong) preference to make this clear through sectioning. We suggest to discuss how to split the sections in thread 319 though.

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Recommendations for 2nd round:
Issue 5-1: Prior to working on text drafting and based on the feedback, companies are encouraged to express views on the following. The group should aim to get agreements on these issues by the latest end of the meeting in order that drafting can be done for next meeting:
· Should the methodology be captured in an Annex or in the text on test methodology ?
· If in an Annex should the Annex capture only 10^-5 BLER and 99.999% CL or also other BLER ?
· Should asymmetric per-step risks be assumed ?
· Should a table of decision co-ordinates be included or simply a formula for assessing early pass/fail ?

Issue 5-2: Two options have been presented for the note on how to capture X:
· Option 1: 1dB is added to the test requirement to facilitate early test pass. The BLER delivered by the device during the test will be lower than the test requirement, which enables compliance to the requirement to be demonstrated with a number of observed block errors lower than a certain threshold.
· Option 2: 1dB is added to the test requirement to allow test termination within a feasible time frame
Views on these options or any other wording should be discussed in the second round.

CR handling: The CR section numbering and division should be agreed in thread 319. Unless rapid progress is made on thread 319 and issue 5-1 above so that CRs can be drafted next week, it is suggested that CRs are noted and companies revise for next meeting.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	See section 1.4.1
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”













