3GPP TSG-RAN WG4 Meeting # 98-e 												R4-2103761
Electronic Meeting, 25th January – 5th February., 2021

Agenda item:			7.8.1.1
Source:	Moderator (Ericsson)
Title:	Email discussion summary for [98e][322] NR_URLLC_Demod_Part1
Document for:	Information
Introduction
This thread discusses remaining issues for the 0.001% BLER FMCS and CQI requirements.
For the UE FMCS requirement, no new simulation results have been submitted. The CR in R4-2102120 proposes to remove the square brackets and hence finalize this requirement.
The UE CQI requirement is not yet resolved. Remaining issues are listed for discussion.
The BS requirement was agreed at the last meeting, but Samsung results were not properly incorporated. It is proposed to update the results and agreed requirements so that the Samsung input is reflected. The change in values is minor.

Topic #1: UE requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100169
	Qualcomm
	Proposal 1: 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 transition to different CQIs have enough difference that 0.5dB SNR difference to accommodate testability will not change the outcome of CQI reporting test.
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 2: Define CQI reporting test under AWGN condition with 99.999% confidence level and X = 0.5dB.
Proposal 3: 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.
Proposal 4: Define URLLC CQI reporting tests for only one SNR pair.


	R4-2100198
	Apple
	Proposal #1: Adopt overall CL of 98.6% or lower with no extra margin for CQI reporting test methodology for Table 3.
Proposal #2: Introduce lower bound on CQI report.
Proposal #3: Introduce requirements for CQI reporting with table 3 with 1 SNR test pair separated by 1 dB.

	R4-2101242
	Intel
	Proposal 1:	Define UE Ultra-low BLER CQI requirements under assumption of early termination parameters which correspond to FMCS CL equal to 98.6% or 99% and with X = 0 dB.
Proposal 2:	Define UE Ultra-low BLER CQI requirements for one SNR pair and with lower bound for reported CQI.

	R4-2101327
	Huawei
	Proposal 1: For CQI reporting test, 2 SNR test points should be specified.
Proposal 2: No applicability rule for FMCS and CQI test.
Proposal 3: Both of 98.6% Confidence level with X = 0 dB and 99% Confidence level with X = 0 dB is fine.
Proposal 4: The following SNR points for 1x2 test cases are proposed:
	
	Test 1
	Test 2

	FDD (SNR)
	-4
	-3
	7
	8

	TDD (SNR)
	-4
	-3
	7
	8



Proposal 5: The following SNR points for 1x4 test cases are proposed:
	
	Test 1
	Test 2

	FDD (SNR)
	-4
	-3
	4
	5

	TDD (SNR)
	-4
	-3
	4
	5




Proposal 6: A lower bound can be added for CQI test, and the bound can be set to CQI 1. UE must report the median CQI larger than CQI 1.


	R4-2101331
	Huawei
	Simulation results

	R4-2102116
	Ericsson
	Observation 1: The SNR boost of 0.5dB may lead to a false fail and doesn’t necessarily reduce the testing time.
Observation 2: The use of two SNR points specified in the CQI reporting test is likely to mitigate the risk of long tests, but do not totally guarantee no long tests.
Observation 3: A lower confidence level (compared to FMCS testing) is acceptable for CQI testing.
Proposal 1: Consider a confidence level down to 99% to reduce test time.

	R4-2102118
	Ericsson
	Simulation results



Open issues summary
Sub-topic 1-1 CQI requirement
Sub-topic description:
This sub-topic relates to the CQI requirement. There is a need to decide on whether to adopt the 99.999% confidence level with a 0.5dB addition to the test requirement for the BLER test part, or not include the 0.5dB and instead apply a higher confidence level. 
Depending on the decision on how to determine the CQI, an applicability rule with FMCS may be discussed.
There is also a need to agree on how many SNR points to set the requirement at, whether to set a low bound for the median CQI and which SNR values to use.
Issue 1-1: Early Termination method
· Proposals
· Option 1: Assume early termination method
· Option 2: Do not assume early termination method
· Recommended WF
· Agree option 1: Assume early termination method
· 

	Company
	Comments

	Ericsson
	Option 1: The early termination method is needed to ensure reasonable test time.

	Apple
	Option 1: Early pass/fail criteria is needed to ensure reasonable testing time. 

	Intel
	Support Option 1 to reduce testing time.

	Qualcomm
	Support Option 1 for reasonable test time.




Issue 1-2: Confidence level
· Proposals
· Option 1: 99.999%
· Option 2: 99%
· Option 3: 98.6%
· Recommended WF
· Agree Option 2: 99%
· 

	Company
	Comments

	Ericsson
	Our view is that confidence level of option 2 or option 3 is fine for the CQI report. It is different to establishing that the link can statistically achieve 99.999% under correct SNR conditions; it is about the accuracy of the CQI calculation. The usefulness of the CQI report is impacted by other factors and testing to an extreme high confidence level is not meaningful in terms of being able to change the number of dB margin that needs to be taken to ensure reliable operation.

	Apple
	This CL is for the BLER measured with Med CQI, Med CQI±1. A lower CL is acceptable. Also, since we are not determining pass fail with a single BLER, we might need to consider a different definition of pass/fail and overall CL as suggested by Intel in R4-2101242.

	Huawei
	Option 2 or option 3 is fine for us.

	Intel
	Based on our understanding, we should consider different definitions of CL level for FMCS and CQI test, because testing procedure and purpose is different. In our paper R4-2101242, we provided view on potential definition of CL for CQI:
•	X % of population of DUT with BLER <= 1e-5 will pass the test
•	X % of population of DUT with BLER >= M*1e-5 will fail the test
Same time, we realized that such definition probably is not fair, because margin M is only used for one condition (i.e fail condition). Therefore, probably the following definition is better:
•	X % of population of DUT with BLER <= (2-M)*1e-5 will pass the test
•	X % of population of DUT with BLER >= M*1e-5 will fail the test
If such definition is used then CL of CQI test is equal to 99.98% in case of clp = 0.999 and df = 8e-4 (which correspond to 98.6% FMCS CL). We think that high CL is enough for CQI test.
Therefore, we support Option 2 or Option 3 under assumption that these values correspond to FMCS CL definition and assume certain clp and df which lead to higher CQI CL.

	Qualcomm
	Given that there is plenty of SNR difference between two CQIs, we are ok to compromise to Option 2.




Issue 1-3: Whether to consider X=0.5dB factor for CQI requirement
· Proposals
· Option 1: Do not include 0.5dB in test requirement for median CQI part, but do include for BLER testing parts
· Option 2: Do not include
· Recommended WF
· Agree Option 2: Do not include
· 

	Company
	Comments

	Ericsson
	Our understanding is that this may cause false fail and may not decrease the test time.

	Apple
	Adding this extra margin might not always guarantee a shorter testing time. 

	Huawei
	Option 2: Extra margin may cause false fail.

	Intel
	Support Option 2. Based on analysis from our paper, using of non-zero X may lead to increasing of test time depending on SNR point and DUT performance.

	Qualcomm
	We are ok to compromise to Option 2.




Issue 1-4: Applicability rule
· Proposals
· Option 1: Define an applicability rule as follows:
· 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.
· Option 2: No applicability rule
· Recommended WF
· Aree Option 2: No applicability rule

	Company
	Comments

	Ericsson
	We do not think this is needed or feasible if the CQI is tested with lower CL.
Sub topic 1-2:
….
Others:

	Apple
	Option 2: We don’t think applicability rule is possible between FMCS and CQI tests. 

	Huawei
	Option 2: No applicability rule. It cannot cover all the possible situation. Even with applicability rule, the CQI test is still needed.

	Intel
	Support Option 2. Based on our understanding it is rather hard to guaranty testing for same SNR point for CQI and FMCS tests. FMCS requirements will be defined for SNR point with format X.Y dB. Same time, CQI tests are usually defined for SNR point with format X dB. Also, we usually have slightly different SNR points for FDD and TDD for FMCS test and same SNR points for FDD and TDD for CQI test.

	Qualcomm
	We are ok to compromise to Option 2.




Issue 1-5: Number of SNR points for requirement definition
Note: This is a separate issue to whether SNR pairs are defined. Each SNR point may or may not have a pair of SNRs and pass at either. The UE would be required to pass all SNR points.
· Proposals
· Option 1: One SNR point
· Option 2: Two SNR points
· Recommended WF
· Agree one SNR point (i.e. one pair of SNR separated by 1dB) and a lower bound

	Company
	Comments

	Ericsson
	One point is OK as long as there is a lower bound of >0; otherwise 2 points needed.

	Apple
	We could introduce a lower bound on reported CQI and introduce 1 SNR point (with a pair of SNRs separated by 1dB) 

	Intel
	We suggest to define one test with two SNR points separated by 1 dB in case lower bound will be introduced. UE should pass the test for one point. 

	Qualcomm
	We have same preference as Apple and Intel. We should define one test with two SNR points separated by 1dB. Also, we should define a lower bound on reported CQI.



Issue 1-6: Lower bound
· Proposals
· Option 1: No lower bound
· Option 2: CQI 0 cannot be reported as median CQI
· Option 3: Another lower bound that is >CQI0
· Recommended WF
· Lower bound: CQI must be >=1

	Company
	Comments

	Ericsson
	At least reporting CQI0 should be disallowed.

	Apple
	Lower bound > CQI0 is reasonable. Also, not allowing CQI 0 is acceptable. 

	Huawei
	CQI 0 or CQI 1 is fine for us as the lower bound.

	Intel
	Option 2 or option 3 is fine depending on SNR region for requirements definition.

	Qualcomm
	We need to have this lower bound with something  > CQI 0. We can pick a threshold based on the SNR points chosen for the requirement. Lower bound should at least be CQI 1.



Issue 1-7: SNR point(s) for 1x2
· Proposals
· Option 1: 
	
	Test 1
	Test 2

	FDD (SNR)
	-4
	-3
	7
	8

	TDD (SNR)
	-4
	-3
	7
	8



· Option 2: One SNR pair, same SNR as used for the FMCS requirement (should this be the upper or lower of the pair ?)
· Option 3: Other value(s) (please state)
· Recommended WF
· Discuss further in GTW and 2nd round which SNR values to select (1 pair 1dB apart)

	Company
	Comments

	Huawei
	Support option 1. Two SNR points. Lower coder rate around CQI 5. And a higher coding rate based on our simulation results. 

	Qualcomm
	Prefer only one SNR pair at 1dB and 2dB. -3/-4dB is too low for 2Rx.



Issue 1-8: SNR point(s) for 1x4
· Proposals
· Option 1: 
	
	Test 1
	Test 2

	FDD (SNR)
	-4
	-3
	4
	5

	TDD (SNR)
	-4
	-3
	4
	5



· Option 2: One SNR pair, same SNR as used for the FMCS requirement (should this be the upper or lower of the pair ?)
· Option 3: Other value(s) (please state)
· Recommended WF
· Discuss further in GTW and 2nd round which SNR values to select (1 pair 1dB apart)

	Company
	Comments

	Huawei
	Support option 1. Two SNR points. Define test with a lower coder rate and a higher coding rate based on our simulation results.

	Qualcomm
	Prefer only one SNR pair at -1 and -2dB.



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2101018 (Apple)
	CR to 38.101-4 on FRC table update for URLLC ultra low BLER requirements

	
	Company A…

	
	

	R4-2102120 (Ericsson)
	CR to TS 38.101-4: Performance requirements for URLLC PDSCH 0.001% BLER

	
	Qualcomm: Please update the requirements based on updated simulation results.

	
	

	R4-2100199 (Apple)
	CR to 38-101-4 on CQI reporting requirements for URLLC

	
	Intel: CR should be revised based on outcome of discussion. Also, information about measurement channel should be updated based on final version of R4-2101944

	
	Qualcomm: Codebook subset restriction should be 000001 instead of 010000 because this is Rank1 test. Also, lower bound needs to be added, if agreed.

	R4-2101338 (Huawei)
	CR to TS38.101-4 Applicability rules for URLLC CSI requirements

	
	Ericsson: The table gives the impression that the requirement needs to be met if either of the two capabilities is supported; however both capabilities need to be supported together. It could be clear with a single row and both capabilities listed in the row with an “and”

	
	Apple: We should use the same UE feature names as in table 5.1.1.3-1 
Alternative 64QAM MCS table for PDSCHNew 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt)
CQI table with target BLER of 10^-5New CQI table (cqi-TableAlt)

	
	Intel: Applicability section define mapping of feature to test, i.e. which feature should be supported to pass the test. For example, from this CR it is clear that UE should support “New CQI table” and “New 64QAM MCS table for PDSCH” to pass the tests in Clause 6.2.2.1.1.2. Similar approach is used for applicability section for demodulation requirements. Therefore, we support this CR.
Defining of applicability section in such way allows to avoid listing of multiple combinations of features which should be supported for each test.

	
	

	R4-2101944 (Intel)
	CR on FRC for Ultra low BLER UE CQI requirements

	
	Intel: CR probably will be revised with update of Table numbering, because in this meeting we have several CRs in different e-mail threads with FRC tables for CQI requirements.

	
	



Summary for 1st round 
[bookmark: _GoBack]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:
Assume early termination method for CQI test
Confidence level 99% for CQI test
Do not include X=0.5dB in CQI test
No applicability rule for CQI test
SNR defined for one pair 1dB apart
CQI value must be >=1

For the FMCS requirement, the requirement will be revised as follows:
1T2R, 15kHz, 10MHz:  2.7dB
1T2R, 30kHz, 40MHz: 2.8dB
1T4R, 15kHz, 10MHz: 0.2dB
1T4R, 30kHz, 40MHz: 0.2dB

Candidate options:
From GTW discussion, regarding the SNR values:
Candidate options: (1X2 test):
Option 1: -4/-3 dB (Huawei)
Option 2: 1/2 dB (QC, Intel) 
Option 3: 2/3 dB (Apple) 
By default, the 1x4 test will have -3 dB offset compared to 1X2 SNR test points.
Recommendations for 2nd round:
Further discuss and agree on values for SNR pair
Complete CRs



Recommendations 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 CQI requirements
	
Intel


	#2
	Summary of  simulation results for 0.001% BLER UE requirement
	Moderator (Ericsson)



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

	R4-2101018 (Apple)
	CR to 38.101-4 on FRC table update for URLLC ultra low BLER requirements
Agreeable

	R4-2102120 (Ericsson)
	CR to TS 38.101-4: Performance requirements for URLLC PDSCH 0.001% BLER
Revise

	R4-2100199 (Apple)
	CR to 38-101-4 on CQI reporting requirements for URLLC
Revise

	R4-2101338 (Huawei)
	CR to TS38.101-4 Applicability rules for URLLC CSI requirements
Revise

	R4-2101944 (Intel)
	CR on FRC for Ultra low BLER UE CQI requirements
Revise



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: BS requirements
For the BS requirements, a decision is needed to update the requirements taking into account Samsung results. If the decision is positive, the submitted CRs should be revised.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2000923
	Samsung
	Only section 3.1 (new results for ultra-low BLER) handled in this thread. Other topics in this contribution to be discussed in thread 322.



Open issues summary
Sub-topic 2-1 Update of results
R4-2000923 presents some updated results for ultra-low BLER. The results and requirements were agreed last meeting without square brackets, but Samsung’s results were not taken into account. In this topic, companies are asked to present views whether it is agreeable to update the requirements
Issue 2-1: Update results
· Proposals
· Option 1: New requirement values for core requirements (test requirement = core requirement + TT + 1dB):
	[bookmark: _Hlk62662850]Condition
	Core (dB)
	Conformance (dB)

	15kHz, 5MHz Bandwidth, Type A mapping
	-5.1 dB
	-3.8

	15kHz, 10MHz Bandwidth, Type A mapping
	-5.9 dB
	-4.6

	30kHz, 10MHz Bandwidth, Type A mapping
	-5.4 dB
	-4.1

	30kHz, 40MHz Bandwidth, Type A mapping
	-6.2 dB
	-4.9

	15kHz, 5MHz Bandwidth, Type B mapping
	-5.2 dB
	-3.9

	15kHz, 10MHz Bandwidth, Type B mapping
	-5.9 dB
	-4.6

	30kHz, 10MHz Bandwidth, Type B mapping
	-5.4 dB
	-4.1

	30kHz, 40MHz Bandwidth, Type B mapping
	-6.2 dB
	-4.9



· Option 2: Keep old requirement values (please explain reasoning)
· Recommended WF
· Agree updates in option 1

	Company
	Comments

	Ericsson
	Option 1 is OK for us. Could we confirm all results are now collected ?

	Nokia, Nokia Shanghai Bell
	Issue 2-1
It is fine for us to change the results again (as per pre-meeting exchanges).
However, we would like to confirm that we can now capture these results as final (not withstanding strongly technically motivated corrections) and to regard this meeting’s CRs as final.

	Samsung
	Issue 2-1
We are ok with option1 and appreciated to include our result for some cases correction. We are fine to regard this meeting’ CR as final considering the targeting completion deadline of this WI

	Huawei
	Issue 2-1:
Ok with option 1. We are fine with confirm all results and collect them in the specs.

	Intel
	Issue 2-1: Update results
Option 1 is fine for us. As for results, we don’t plan to update our results and we are fine to consider values from Option 1 as final requirements.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2100563 (Nokia)
	CR for 38.104: Ultra high reliability BS demodulation requirements
Moderator note: To be revised with new core values if option 1 agreed for issue 2-1. Please provide any other comments here

	
	Company A

	
	

	R4-2102122 (Ericsson)
	CR to TS 38.141-1 Update of 0.001% BLER test requirements
Moderator note: To be revised with new core values if option 1 agreed for issue 2-1. Please provide any other comments here

	
	Company A

	
	

	R4-2102124 (Ericsson)
	CR to TS 38.141-2 Update of 0.001% BLER test requirements
Moderator note: To be revised with new core values if option 1 agreed for issue 2-1. Please provide any other comments here

	
	Company A

	
	



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:
Requirement values are updated as follows:
	Condition
	Core (dB)
	Conformance (dB)

	15kHz, 5MHz Bandwidth, Type A mapping
	-5.1 dB
	-3.8

	15kHz, 10MHz Bandwidth, Type A mapping
	-5.9 dB
	-4.6

	30kHz, 10MHz Bandwidth, Type A mapping
	-5.4 dB
	-4.1

	30kHz, 40MHz Bandwidth, Type A mapping
	-6.2 dB
	-4.9

	15kHz, 5MHz Bandwidth, Type B mapping
	-5.2 dB
	-3.9

	15kHz, 10MHz Bandwidth, Type B mapping
	-5.9 dB
	-4.6

	30kHz, 10MHz Bandwidth, Type B mapping
	-5.4 dB
	-4.1

	30kHz, 40MHz Bandwidth, Type B mapping
	-6.2 dB
	-4.9



No new results are expected for the BS 0.001% BLER requirement

Recommendations for 2nd round:
Update CRs to capture the new values



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

	#1
	Summary of  simulation results for 0.001% BLER BS requirement
	Moderator (Ericsson)



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  

	R4-2100563 (Nokia)
	CR for 38.104: Ultra high reliability BS demodulation requirements

Revise

	R4-2102122 (Ericsson)
	CR to TS 38.141-1 Update of 0.001% BLER test requirements
Revise

	R4-2102124 (Ericsson)
	CR to TS 38.141-2 Update of 0.001% BLER test requirements
Revise



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”





