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Introduction
The discussions in this thread include URLLC UE and BS demodulation requirements for high reliability with higher BLER and low latency and UE CQI reporting requirements. The discussion about UE and BS demodulation requirements for high reliability with BLER 10^-5 and confidence level 99.999% will happen in another thread RAN4 [96e][318] NR_L1enh_URLLC_Demod_Part1. The work plan for URLLC WI will be discussed in Topic #1, and issues of URLLC UE will be discussed from Topic #2 to Topic #7. Issues about URLLC BS will be discussed from Topic #8 to Topic #11.
Besides, there are some CRs which contain contents of both thread [318] and [319]. In this thread, the common issues (such as FRCs etc.) will be discussed. In thread [318], the test methodology and ultra-low BLER will be discussed. Please comment the following issues in this summary:
1. CR structures for UE and BS.
1. Discuss CRs for all common issues (such as FRCs etc.)
1. Discuss CRs for the PDSCH repetition, mapping type B and processing capability 2 and pre-emption.
1. Discuss CRs for the PUSCH repetition type A and low latency (i.e. type B) requirements.

Topics in this summary:
· Topic #1: Work plan for URLLC WI
URLLC UE:
· Topic #2: UE demodulation requirements for high reliability with higher BLER
· Topic #3: UE demodulation requirements for mapping Type B and processing capability 2.
· Topic #4: UE demodulation requirements for pre-emption. 
· Topic #5: CQI reporting requirements for supporting CQI table 3.
· Topic #6: URLLC UE Rel-16 features.
· Topic #7: Test applicability, release independent for URLLC UE.
URLLC BS:
· Topic #8: BS demodulation requirements for high reliability.
· Topic #9: BS demodulation requirements for low latency. 
· Topic #10: URLLC BS Rel-16 features
· Topic #11: BS demod CR work split for FR2.

Topic #1: Work plan for URLLC WI
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010994

	Huawei, HiSilicon
	Work plan for Physical layer enhancements for NR ultra-reliable and low latency communication



Open issues summary
Sub-topic 1-1: Work plan for URLLC WI
The URLLC WI RP-191584 was agreed during RAN #84. Its objectives are listed below：
Phase 1:
· Study the test methodology for both BS and UE [RAN4]
· Test methodology for the test metric of 99.999% reliability with testing time into consideration
· Test methodology for low latency requirements

Phase 2:

Specify the following performance requirements based on Rel-15 URLLC functionalities [RAN4]
· Investigate and specify the RLM test cases 
· Study and specify the US/BS demodulation performance and UE CQI reporting requirements for high reliability
· The following candidate features related to high reliability should be further identified and prioritized
· PDSCH repetitions over multiple slots
· PUSCH repetitions over multiple slots
· 4-bit CQI Table 3
· MCS index table 3
· Other features are not precluded
· Study and specify the UE/BS demodulation performance and UE CQI reporting requirements for low latency
· The following candidate features related to low latency should be further identified and prioritized
· PDSCH processing capability 2
· Self-contained slot and/or non slot for DL
· PDSCH and PUSCH mapping type A/B
· Pre-emption indication for DL
· Other features are not precluded

Specify the following performance requirements based on Rel-16 URLLC functionalities [RAN4]
· Base station demodulation performance requirements
· UE demodulation performance requirements
· Base station conformance testing

According to the WI, the progress has been delayed. In R4-2010994, a detailed work plan was proposed for the following three meetings.

Issue 1-1-1: Work plan for URLLC WI
· Proposals
RAN4#96:
· Agree on work plan.
· Discuss on Rel-16 URLLC features.
· Agree on remained open issues for Rel-15 URLLC features.
· Simulation results alignment on Rel-15 test cases.
· Discussion and agree on Rel-15 CRs which have been assigned. 
RAN4#97:
· Agree on Rel-16 URLLC test cases and simulation assumptions.
· Agree on Rel-16 CR split.
· Agree on Rel-15 URLLC CRs
RAN4#98:
· Simulation results alignment on Rel-16 test cases.
· Discussion and agree on Rel-16 CRs

· Recommended WF
·  During #96 meeting, we recommend to follow the work plan for RAN4 #96.

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

	XXX
	Issue 1-1-1


	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Work plan for URLLC WI
We agree with following the workplan for RAN4#96e. 
However, we caution that the Rel-16 feature discussion is unlikely to result in agreed CRs until RAN4#97. Even the agreement to Rel-15 CRs until RAN4#97 seems doubtful for some controversial issues (e.g., FR2) and more extensive CRs (e.g., statistical testing).


	Ericsson
	Issue 1-1-1: There are still some results and impairment incomplete for FR1 Rel-15 requirements, so it may take another meeting cycle to finalize results.
We also need to agree on FR2 parameters and so FR2 simulations and FRC; this is not included in the work plan. 

	Samsung
	Generally, we are fine this work plan
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.
As agreed in previous meeting, there is no impact on RRM core requirement based on Rel-15 URLLC functionalities. As indicated in the WID, although there is no objective to specify the URLLC core requirements based on Rel-16 URLLC functionalities. We wonder whether there is impact on RRM core requirement should be clarified.
Compared with Rel-15, the high reliability requirement and lower latency requirement are further tighter, e.g., higher reliability (up to 10^-6) and short latency in the order of 0.5 to 1ms. 
Whether we should define the high reliability requirement with BLER 10^-6? 
If RAN4 agree to introduce the requirement with BLER 10^-6, from the test methodology perspective, whether the existed methodology for 99.999% can be applied for 99.9999% should be further studied?

	Qualcomm
	We understand that this is probably the only possible work plan , given the timeline agreed in plenary. However, we don’t think we can finish Rel-16 requirements that quickly, when we haven’t even started discussing them properly. 1e-6 BLER alone may need a lot of discussion.

	Apple
	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.


	Intel
	Taking into account that focus of this meeting is finalization of URLLC requirements for Rel-15 features, it is rather hard to have comprehensive discussion on Rel-16 URLLC features. At least, we can list all Rel-16 feature and companies can provide view in the next RAN4 meeting.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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:
Work plan for URLLC WI:
Considering we are still discuss the CQI test and FR2 parameters, the work plan will not be continue to discuss in 2nd round. 
Candidate options:
Recommendations for 2nd round:




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

	
	
	



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
Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	


	
	

	
	



Summary for 2nd round 
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
	Status summary 

	
	




Topic #2: UE performance requirements for high reliability 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009612

	Apple
	Proposal #1: Define requirements with PDSCH slot aggregation with MCS 13
Proposal #2: Do no define requirements in FR2 for high reliability for URLLC

	R4-2009725

	Intel Corporation
	Proposal 1: Use the following assumptions for FR1 High reliability PDSCH requirements:
· Use 2 HARQ process for FDD mode and 4 HARQ process for TDD mode
· MCS 13
Proposal 3: Define FR2 demodulation requirements to verify that UE supports PDSCH repetitions.

	R4-2010981

	Huawei, HiSilicon
	Proposal 1: We propose to use MCS13 for this case. 
Proposal 2: We prefer option 3 that select the MCS higher or equal to -4 dB for final 4 Rx requirement definition (average ideal SNR alignment result + IM).
Proposal 3: Do not define UE FR2 URLLC requirements for high reliability. 

	R4-2010982

	Huawei, HiSilicon
	Simulation results on URLLC UE demodulation requirements with higher BLER

	R4-2010986

	Huawei, HiSilicon
	CR to TS38.101-4 Applicability rules for URLLC UE demodulation requirements

	R4-2010987

	Huawei, HiSilicon
	CR to TS 38.101-4
Performance requirements for URLLC PDSCH repetitions over multiple slots.

	R4-2011046

	NTT DOCOMO, INC.
	Proposal 4: Define the FR2 requirements for high reliability with higher BLER

	R4-2011371

	Ericsson
	Proposal 2: Configure MCS 19 for slot aggregation test.
Observations 1: The maximum throughput needs to be adjusted according to aggregation factor in table 3-1 and table 3-2 in [2].
Proposal 1: Select an MCS which gives higher or equal to -4 dB for final 4 Rx requirement definition (average ideal SNR alignment result + IM)
Proposal 6: Specify FR2 Slot aggregation test case
Proposal 7: Configure FR2 Slot aggregation with TDLA30-300, MCS19, TDD pattern DDSU, 100MHz/120kHz

	R4-2011445

	Qualcomm Incorporated
	Proposal 1: Do not define URLLC high reliability high BLER test cases for FR2.
Proposal 2: Define high reliability high BLER tests with MCS 19 in Low SE MCS Table.



Open issues summary
During the last meeting, most of the test parameters for FR1 were agreed. In this section, the remained open issues will be discussed.
From the approved WF R4-2008807 in RAN4 #95 e-meeting, following were agreed:
Agreements of #95-e
· Scheduling for PDSCH: 
· FDD: No scheduling in slots 0 and 1 (or 19) within 20ms. 
· TDD: No scheduling in D slots i, where mod(i, 10) = 0, and S slots
In this section, the following open issues will be discussed:
Open issues of #95-e:
· MCS: 
· Option 1: MCS13
· Option 2: MCS16
· Option 3: MCS19
· Methodology for MCS selection
· Option 1: Higher or equal to -6 dB for average ideal 4 Rx SNR alignment results.
· Option 2: Higher or equal to -3 dB for average ideal 4 Rx SNR alignment results
· Option 3: Higher or equal to -4 dB for final 4 Rx requirement definition (average ideal SNR alignment result + IM)
· FR2 requirements for High reliability
· FFS whether to define FR2 requirements
· Interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios 

Sub-topic 2-1: UE demodulation requirements for high reliability for FR1
Open issues and candidate options before e-meeting:
Issue 2-1-1: MCS (table 3)
· Proposals
· Option 1: MCS13 (Apple, Intel, Huawei)
· Option 2: MCS16 
· Option 3: MCS19 (Ericsson, QC)
· Recommended WF
· Before make an agreement of this issue, companies should align the BLER calculation method in Issue 2-1-1A.

Issue 2-1-1A: BLER calculation method
For PDSCH high reliability test case, the test metrics is agreed as 1% BLER (calculated after all transmission). As the simulation results are quite divergent, the purpose of this issue is to ensure we have the same understanding of the BLER calculation. For example, the maximum number of HARQ is 4，if an information block is transmitted and succeed with HARQ index of 3, the BLER is
Method 1: BLER =0, because the TB is successfully transmitted through the transmissions are failed for three times.
Method 2: BLER=3/4. Counting the BLER residue for each HARQ transmission. Here, BLER= 3/4, as the TB is failed for three times and it is transmitted for 4 times. 
· Proposals
· Option 1: Method 1. (Intel)
· Option 2: Method 2 (Apple)
· Option 3: Other method which is not precluded. 
· Recommended WF
· TBD


Issue 2-1-2: Methodology for MCS selection
· Proposals
· Option 1: Higher or equal to -6 dB for average ideal 4 Rx SNR alignment results.
· Option 2: Higher or equal to -3 dB for average ideal 4 Rx SNR alignment results
· Option 3: Higher or equal to -4 dB for final 4 Rx requirement definition (average ideal SNR alignment result + IM) (Huawei, Ericsson, QC, Intel)
· Recommended WF
· Option 3

Issue 2-1-3: HARQ process number
· Proposals
· Option 1: 2 for FDD and 4 for TDD (Intel, Ericsson)
· Option 2: 
· Recommended WF
·  Option 1

Sub-topic 2-2: UE demodulation requirements for high reliability for FR2
Issue 2-2-1: Whether to define URLLC high reliability requirements for FR2
· Proposals
· Option 1: Yes (Intel, DoCoMo, Ericsson)
· Option 2: No (Apple, Huawei, QC)
· Option 3: Yes with test applicability rule. 
· Recommended WF
· TBD

Issue 2-2-2: Test applicability rule for FR2 (only if FR2 is defined)
· Proposals
· Option 1: The performance requirements are only applicable for UE supporting FR2 operating bands. (Ericsson, Huawei, Intel)
· Option 2: 
· Recommended WF
· TBD

Issue 2-2-3: Test applicability rule for FR1 and FR2 if UE support both (only if FR2 is defined)
· Proposals
· Option 1: UE should be tested only for FR1 if UE support both FR1 and FR2.
· Option 2: UE should be tested for both FR1 and FR2 if UE support FR1 and FR2 (DoCoMo, Intel)
· Recommended WF
· TBD

Issue 2-2-4: Channel model
· Proposals
· Option 1: TDLA30-300 (Ericsson)
· Option 2:
· Recommended WF
· TBD

Issue 2-2-5: TDD pattern
· Proposals
· Option 1: DDSU (Ericsson)
· Option 2: DDDSU (DoCoMo)
· Recommended WF
· TBD

Issue 2-2-6: Channel configuration
· Proposals
· Option 1: TDLA30-300 (Ericsson)
· Option 2:
· Recommended WF

Issue 2-2-7: MCS
· Proposals
· Option 1: MCS19 (Ericsson)
· Option 2: Reuse MCS from FR1 (Intel)
· Recommended WF
· TBD


Issue 2-2-8: Bandwidth
· Proposals
· Option 1: 100MHz (Ericsson, DoCoMo)
· Option 2:
· Recommended WF
· TBD

Issue 2-2-9: SCS
· Proposals
· Option 1: 120kHz (Ericsson, DoCoMo)
· Option 2:
· Recommended WF
· TBD

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

	XXX
	Issue 1-1-1: 
Issue 1-1-2: 
Issue 1-1-3: 

	Ericsson
	Issue 2-1-1: We should agree issue 2-1-2 first and then come back to look at the results in order to select the MCS. The results seem quite divergent and need some more discussion (e.g. if everyone has the same understanding of 1% BLER).
Issue 2-1-2: Option 1 and 3 are equal if we would assume 2dB implementation margin. We propose option 3 as it relates to actual SNR setting.
Issue 2-1-3: OK for option 1
Issue 2-2-1: We do not believe that ultra-low BLER in FR2 is realistic, but we think that there are high reliability cases for less stringent latency/BLER that are relevant.
Issue 2-2-2: For sure requirements for FR2 should only be appliable for UEs that support FR2.
Issue 2-2-6: What is the difference to 2-2-4 ?


	Qualcomm
	Issue 2-1-1: We prefer MCS19 based on our simulation results to avoid defining requirements at very low SNR.
Issue 2-1-2: Prefer Option 3.
Issue 2-2-1: Prefer Option 2. In practice, it will be difficult to achieve high reliability for FR2. Any temporary blockage such as human tissue will result in failure of high reliability.
Issue 2-2-2 to 2-2-9: We can comment after we decide on Issue 2-2-1.

	Apple
	Issue 2-1-1: Prefer MCS13 targeting smaller TBS for URLLC. Based on our results the SNR seems reasonable for MCS of 13, but there is a large span in results which needs to be looked into. Perhaps we need to discuss how BLER is calculated as Ericsson suggested
Issue 2-1-2: option 1 or 3 result in the same criteria. Since we have results we have results from companies we could decide MCS based on results (perhaps after clarification on BLER calculation)
Issue 2-2-1: Option 2, we don’t see the necessity to introduce requirements for high reliability in FR2 as there is no practical use case.
Update 08/19
On Issue 2-1-1A: BLER calculation method: Our results are based on calculation method 2 


	NTT DOCOMO
	Issue 2-2-1: We prefer Option 1. 
We prefer to introduce FR2 high reliability requirements to ensure the function of MCS table 3 and PDSCH repetition under FR2 condition. From the BS side, RAN4 agreed to introduce the FR2 high reliability requirements with higher BLER. Thus, RAN4 should align BS and UE requirements to have more meaningful specification.
Issue 2-2-3: We prefer Option 2.
If we choose Option 1, FR2 requirements apply to UE supporting only FR2. Since UEs that do not support FR1 are difficult to envision, FR2 requirements is rarely applied to UEs.
Issue 2-2-5: We slightly prefer DDDSU since this TDD pattern is the most typical pattern. 
Issue 2-2-8: We prefer Option 1.
Issue 2-2-9: We prefer Option 1.

	Huawei
	Issue 2-1-2: option 3 is more straightforward.
Issue 2-1-3: option 1 is ok.
Issue 2-2-1: we prefer do not define the requirements for high reliability. And the parameters can be discussed after this issue has an agreement.

	Intel
	Issue 2-1-1A: BLER calculation method
For our analysis we consider Method 1
Issue 2-1-2: Methodology for MCS selection
Support Option 3
Issue 2-2-1: Whether to define URLLC high reliability requirements for FR2
We think that it is rather important to verify that FR2 devices support PDSCH repetition which is covered by this test. 
Issue 2-2-2:
Support Option 1
Issue 2-2-3: Test applicability rule for FR1 and FR2 if UE support both (only if FR2 is defined)
Support Option 2
Issue 2-2-7: MCS
MCS can be reused from agreement for FR1.

	
	


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

	R4-2010987
(Huawei)
CR to TS 38.101-4
Performance requirements for URLLC PDSCH repetitions over multiple slots.
	Company A

	
	Company B

	
	

	R4-2010986
(Huawei)

CR to TS38.101-4 Applicability rules for URLLC UE demodulation requirements
	Company A

	
	Company B

	
	



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:
Sub-topic 2-1: UE demodulation requirements for high reliability for FR1
· Methodology for MCS selection: Higher or equal to -4 dB for final 4 Rx requirement definition (average ideal SNR alignment result + IM)
· HARQ process number: 2 for FDD and 4 for TDD

Candidate options:
· Recommendations for 2nd round
Sub-topic 2-1: UE demodulation requirements for high reliability for FR1
· BLER calculation method: companies should align the BLER calculation method before deciding the MCS.
· MCS (table 3)
Sub-topic 2-2: UE demodulation requirements for high reliability for FR2
· Whether to define URLLC high reliability requirements for FR2: We have a GTW session in the 2nd round.
· FR2 parameters: FR2 parameters will be discussed after FR2 performance requirements are agreed to be defined.
CRs: In 2nd round, the section number and name can be decided. Companies are encouraged to comment on these CRs. CRs can be revised in 2nd round.
· 



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

	Tdoc #
	Way forward on NR URLLC UE performance requirements 
	Intel



0. 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  

	R4-2010987
	to be revised

	R4-2010986
	to be revised




Discussion on 2nd round

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	 

	
	



WF/Simulation assumptions comments collection
	WF number
	Comments

	
	

	
	



Summary for 2nd round
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
	Status summary 

	
	



Topic #3: UE demodulation requirements for PDSCH mapping Type B and processing capability 2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009612

	Apple
	Proposal #3: Define requirements with 2 HARQ processes 
Proposal #4: Define requirements with MCS 4 for URLLC low latency feature test cases

	R4-2009725

	Intel Corporation
	Proposal 2: Use the following assumptions for FR1 requirements with mapping Type B and PDSCH processing capability 2:
· HARQ processes and PDSCH scheduling with HARQ index 3
· MCS 4
Proposal 4: Use the following assumptions for FR2 PDSCH requirements with mapping Type B:
· CBW/SCS: 100 MHz/120 kHz
· TDD pattern: DDDSU with S = 10D:2G:2U
· PDSCH configuration: Mapping Type B, Start symbol 1, Duration 2
· PDSCH scheduling: No PDSCH in slot 0 within 20 ms
· MCS 4

	R4-2010981

	Huawei, HiSilicon
	Proposal 4: HARQ process is 2 for TDD.
Proposal 5: Only define MCS4 to verify mapping Type B and processing capability 2.

	R4-2010982

	Huawei, HiSilicon
	Simulation results 

	R4-2011046

	NTT DOCOMO, INC.
	Proposal 1: Following TDD configuration should be supported for FR2 low latency requirements
・120kHz SCS: DDDSU, S=10D:2G:2U
Proposal 2: For the symbol length of mapping type B, 2 or 4 symbol should be supported.
Proposal 3: For antenna configuration, 2x2/2x4 should be supported.

	R4-2011371

	Ericsson
	Proposal 3: Configure both MCS4 and MCS17 for PDSCH mapping type B transmission and PDSCH capability 2 tests, to cover variable realistic deployment scenarios, for both FDD and TDD.
Observation 4: There is no processing capability 2 for FR2, thus there is no need to restrict data scheduling to the special slot.
Proposal 7: Specify PDSCH Type B mapping in FR2

	R4-2011445

	Qualcomm Incorporated
	Proposal 3: Define the test for low latency feature with only MCS 4.

	R4-2011403

	Qualcomm Incorporated
	Draft CR on FR1 PDSCH Mapping Type B and Processing Capability 2 Requirements



Open issues summary
In this section, test for URLLC UE low latency: PDSCH mapping Type B and processing capability 2 is discussed.
Open issues of 95-e:
· PDSCH symbol length for FDD and TDD: 2os only
· Test metrics: 70% throughput
· FR2 requirements for PDSCH mapping Type B 
· Introduce test cases for FR2, FFS whether test applicable rules will be introduced.

Open issues of 95-e:
· Number of HARQ process for TDD: 
· Option 1: 2
· Option 2: 4 processes and PDSCH scheduling with HARQ index 3 
· MCS: 
· Option 1: Only MCS 4
· Option 2: Only MCS 17
· Option 3: MCS 4 and MCS 17
· FR2 requirements for PDSCH mapping Type B 
· Introduce test cases for FR2, FFS whether test applicable rules will be introduced.

Sub-topic 3-1: PDSCH mapping Type B and processing capability 2 for FR1
In this section, the open issues of PDSCH mapping Type B and processing capability 2 will be discussed,
Open issues and candidate options before e-meeting:
Issue 3-1-1: MCS
· Proposals
· Option 1: Only MCS4 in Table 1. (Apple, Intel, Huawei, Ericsson)
· Option 2: Both MCS4 and MCS17 in Table 1. (Ericsson) 
· Recommended WF
· Option 1

Issue 3-1-2: Number of HARQ process for TDD
· Proposals
· Option 1: 2 (Apple, Huawei, Intel)
· Option 2: 4 HARQ processes and PDSCH scheduling with HARQ index 3 (Intel)
· Recommended WF
·  Option 1

Sub-topic 3-2: PDSCH mapping Type B for FR2
Issue 3-2-1: Test applicability rule for FR2
· Proposals
· Option 1: The performance requirements are only applicable for UE supporting FR2 operating bands.
· Option 2: No need. (Apple, QC, Intel)
· Recommended WF
· This is default that FR2 performance requirements should only be applicable if the UE supports FR2. No need to define the applicability rule. 

Issue 3-2-2: Test applicability rule for FR1 and FR2
· Proposals
· Option 1: UE should be tested only for FR1 if UE support both FR1 and FR2.(QC)
· Option 2: UE should be tested for both FR1 and FR2 if UE support FR1 and FR2 (Ericsson)
· Recommended WF
· The test case is different for FR1 and FR2, only mapping Type B is supported by FR2. 
· Remove this issue

Issue 3-2-3: PDSCH scheduling
· Proposals
· Option 1: No PDSCH in slot 0 within 20 ms. (Intel, Ericsson, QC)
· Option 2:
· Recommended WF
· Option 1

Issue 3-2-4: MCS
· Proposals
· Option 1: MCS4. (Intel, Ericsson, QC)
· Option 2:
· Recommended WF
· Decide the MCS depends on the simulation results to ensure a proper SNR value.

Issue 3-2-5: Antenna configuration
· Proposals
· Option 1: 2x2 and 2x4. (DoCoMo)
· Option 2: 2x2 (Ericsson? Huawei, Apple, Intel)
· Recommended WF
· For FR2, the maximum number of Rx antenna is 2. 
· Option 2? 

Issue 3-2-6: TDD pattern
· Proposals
· Option 1: DDDSU with S = 10D:2G:2U (Intel, DoCoMo, QC, Huawei)
· Option 2:
· Recommended WF
· Option 1

Issue 3-2-7: SCS
· Proposals
· Option 1: 120 kHz (Intel, DoCoMo, Ericsson, QC, Huawei)
· Option 2:
· Recommended WF
· Option 1

Issue 3-2-8: CBW
· Proposals
· Option 1: 100 MHz for 120 kHz (Intel, Ericsson, QC, Huawei)
· Option 2:
· Recommended WF
· Option 1

Issue 3-2-9: Start symbol
· Proposals
· Option 1: 1 (Intel, Ericsson, QC, Huawei)
· Option 2: 
· Recommended WF
· Option 1

Issue 3-2-10: Symbol length
· Proposals
· Option 1: 2 (Intel, DoCoMo, QC)
· Option 2: 4 (DoCoMo)
· Recommended WF
· TBD

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

	XXX
	Issue 3-1-1: 
Issue 3-1-2: 
Issue 3-1-3: 

	Ericsson
	Issue 3-1-1: We still believe that fewer PRBs could be scheduled together with higher MCS (to get the same transport block size) and this would be more efficient. But we can compromise to option 1.
Issue 3-2-1: We think the FR2 performance requirements should only be applicable if the UE supports FR2 (with or without FR1)
Issue 3-2-2: We think both should be tested as FR2 differs a bit to FR1; it does not have PDSCH processing capability 2 defined.
Issue 3-2-3, 4: OK
Issue 3-2-5: FR2 has to be OTA tested and it is not possible to test greater than 2RX.
Issue 3-2-7/8/9: OK


	Qualcomm
	Issue 3-1-1: Prefer Option 1. We prefer to define only one test. As smaller MCS is more suitable for URLLC, we prefer MCS4.
Issue 3-1-2: No preference.
Issue 3-2-1: We are not sure what this applicability rule means. If UE doesn’t support FR2, then these requirements cannot be tested anyway.
Issue 3-2-2: As there is no processing capability 2 defined for FR2, this will be just PDSCH Type B test case. Since the motivation here is to have low latency test case, we don’t see any gain in testing both FR1 and FR2. Therefore, we prefer Option 1.
Issue 3-2-3 to 3-2-9: In general, ok with assumptions except 4Rx. However, since FR2 does not have any processing capability 2, it may be possible to schedule PDSCH on all slots. If that is the case, MCS should be chosen based on simulation results so that required SNR is not too low.
Issue 3-2-10: Prefer to use 2 symbol grant, same as FR1.

	Apple
	Issue 3-1-1: Option 1. We prefer to have one test with MCS=4, small TBS for URLLC
Issue 3-1-2: Option 1 for ease of specifying test parameters. 
Issue 3-2-1: No need to specify this applicability rule.
Issue 3-2-2: Prefer option 1. But the tests are not the same between FR1 and FR2 as FR2 doesn’t have PDSCH processing capability 2. So not sure of the applicability rule. 
Issue 3-2-3 – 3-2-10: We should decide on parameters based on simulation results. But prefer to use same setup as FR1 as much as possible. 
Issue 3-2-5: Requirements should be defined with 2RX in FR2.

	NTT DOCOMO
	Issue 3-2-2: Test applicability rule for FR1 and FR2
If we choose Option 1, FR2 requirements apply to UE supporting only FR2. Since UE that do not support FR1 are difficult to envision, FR2 requirements is rarely applied to UE. As for the latency reduction, FR2 would be feasible than FR1 since it is beneficial to achieve shorter OFDM symbol duration by using higher subcarrier spacing in FR2. In this sense, we cannot guarantee the low latency performance of FR2 even if only FR1 low latency is tested.
Issue 3-2-5: Antenna configuration
If there are no concerns, the number of antennas used with FR1 low latency requirements should be reused.
Issue 3-2-6: TDD pattern
We prefer Option 1 since this TDD pattern is the most typical pattern. 
Issue 3-2-7: SCS
We prefer Option 1. 
Issue 3-2-8: CBW
We prefer Option 1.
Issue 3-2-10: Symbol length
We prefer Option 1. 

	Huawei
	Issue 3-1-1: We prefer to only define MCS4. Small MCS is more reasonable for URLLC high reliability test.
Issue 3-2-1: FR2 test is only applicable for UE supports FR2. No test applicability rule is needed.
Issue 3-2-3---3-2-10: We prefer to use the same parameters with FR1 as much as possible.
Issue 3-2-4: The MCS should be decided after the simulation.
Issue 3-2-7/8: We prefer 120kHz/100MHz.
Issue 3-2-9: we prefer option 1.

	Intel
	Issue 3-1-1: MCS
Support Option 1. We think that using of one MCS is sufficient from test coverage point of view. 
Issue 3-1-2: Number of HARQ process for TDD
Option 1 is fine for us.
Issue 3-2-1: Test applicability rule for FR2
Ok with recommended WF
Issue 3-2-5: Antenna configuration
Support Option 2. At current stage, only 2 Rx chains are supported for FR2.


 
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

	R4-2011403
(QC)
Draft CR on PDSCH Mapping Type B and Processing Capability 2 Requirements

	Company A

	
	Company B

	
	Ericsson: Should be category B. Will need to align section header name with the test specification discussion in Section 7.2.2.

	YYY
	Company A

	
	Company B

	
	



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:
Sub-topic 3-1: PDSCH mapping Type B and processing capability 2 for FR1
· MCS: Only MCS4 in Table 1
· Number of HARQ process for TDD: 2
Sub-topic 3-2: PDSCH mapping Type B for FR2
· Test applicability rule for FR2: This is default that FR2 performance requirements should only be applicable if the UE supports FR2. No need to define the applicability rule. 
· Test applicability rule for FR1 and FR2: the test cases are different for FR1 and FR2, no test applicability rule is needed.
· PDSCH scheduling: No PDSCH in slot 0 within 20 ms
· MCS: [MCS4] from table 1. Confirming the MCS depends on the simulation results to ensure a proper SNR value.
· Antenna configuration: 2x2
· TDD pattern: DDDSU with S = 10D:2G:2U
· SCS/CBW: 120 kHz/100 MHz
· Start symbol: 1

Candidate options:
· Recommendations for 2nd round
Sub-topic 3-1: PDSCH mapping Type B and processing capability 2 for FR1
· Ideal SNR has been added in the summary of simulation results, companies are encouraged to add their impairments results in the 2nd round.
Sub-topic 3-2: PDSCH mapping Type B for FR2
· Symbol length
· Option 1: 2 (Intel, DoCoMo, QC)
· Option 2: 4 (DoCoMo)
· Other parameters not precluded
CRs: In 2nd round, the section number and name can be decided. Companies are encouraged to comment on these CRs. CRs can be revised in 2nd round.



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

	
	
	



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  

	R4-2011403

	to be revised



Discussion on 2nd round
Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	Issue: 


	
	

	
	



Summary for 2nd round 
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
	Status summary 

	
	




Topic #4: UE demodulation requirements for pre-emption
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009725

	Intel Corporation
	Proposal 5: Choose one of the following options for Pre-emption indication requirements:
Option 1: Test metric 70 % of Max-throughput, Pre-emption probability 20%, MCS 13
Option 2: Test metric 90 % of Max-throughput, Pre-emption probability 10%, MCS 13

	R4-2010720

	MediaTek inc.
	Observation 1: Small SNR loss at 70% throughput between the case without HARQ flushing and with HARQ flushing in both MCS 4 and MCS 13.
Proposal 1: Discuss more about the HARQ buffer flushing behavior of eMBB UE when pre-empted.

	R4-2010981

	Huawei, HiSilicon
	Proposal 6: We propose to use MCS13 for the pre-emption verification.
Proposal 7: We propose 10% probability for pre-emption periodicity.

	R4-2010982

	Huawei, HiSilicon
	Simulation results 

	R4-2011371

	Ericsson
	Observation 2: For FDD, the SNR operating points for 70% maximum throughput with MCS4 and 4Rx are too low to be defined as PDSCH demodulation requirements.
Observation 3: For TDD, the SNR operating points for 70% maximum throughput with MCS4 and 4Rx are too low to be defined as PDSCH demodulation requirements.
Proposal 4: Only configure 10% pre-emption probability for pre-emption tests
Proposal 5: Configure MCS13 for pre-emption tests.

	R4-2011445

	Qualcomm Incorporated
	Proposal 4: Define DL pre-emption test for eMBB with 10% pre-emption probability, fixed scheduling and MCS 4.



From the approved WF R4-2008807 in RAN4 #94 e-meeting, following were agreed for the Pre-emption:
Open issues of 95-e:
· Pre-emption scheduling: Fixed scheduling
· Use the following parameters for eMBB PDSCH configuration
[image: ]

Open Issues:
· Pre-emption probability
· Option 1: 10% within 1 radio frame
· Option 2: 20% within 1 radio frame
· eMBB MCS 
· Option 1: MCS13 in Table 1
· Option 2: MCS4 in Table 1
· Companies are encouraged to prepare comparison analysis of UE with and without HARQ buffer flushing of pre-empted bits to decide on options above
· Test metric
· Option 1: 70% of max T-put
· Other options are not precluded

Open issues summary
Sub-topic 4-1: PDSCH pre-emption
In this sub-topic, the parameters for pre-emption indication will be discussed.
Open issues and candidate options before e-meeting:
Issue 4-1-1: Pre-emption periodicity
· Proposals
· Option 1: 10% probability with fixed scheduling within 1 radio frame. (Huawei, Ericsson)
· Option 2: 20% probability with fixed scheduling within 1 radio frame with test metric 70% of max t-put. (Intel)
· Option 3: 10% probability with fixed scheduling within 1 radio frame with test metric 90% of max t-put. (Intel)
· Recommended WF
· Companies should have an agreements on 4-1-3A firstly.

Issue 4-1-2: MCS
· Proposals
· Option 1: MCS13 in Table 1. (Intel, Huawei, Ericsson)
· Option 2: MCS4 (QC)
· Recommended WF
· Companies should have an agreements on 4-1-3A firstly.

Issue 4-1-3: Whether to discuss about the assumption of UE behaviour for buffer flushing and decoding?
· Proposal
· Option 1 : Yes (MediaTek)
· Recommended WF
· [Moderator] MediaTek proposed this issues in R4-2010720. The UE buffer behaviours have been discussed in previous meetings, please check issues 2-2-3 of R4-2008888. 

Issue 4-1-3A: The assumption of UE behaviours for buffer flushing and decoding
· Proposal
· Option 1: If UE cannot decode the PDCSH correctly, UE flushes the buffer and then decodes the PDSCH immediately again and feeds back the 2nd decoding result to gNB. (QC)
· Option 2: If UE cannot decode the PDCSH correctly, UE feeds back NACK to gNB. Then UE flushes the buffer and waits for the next re-transmission for LLR combing to decode the PDSCH. (Ericsson, Huawei, Intel with revised paper R4-2012564)
· Recommended WF
· TBD 

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

	MediaTek
	Issue 4-1-3: 
We would like to discuss the detail for the assumption of UE behaviour for buffer flushing and decoding. For example, there might be two cases after UE receives the pre-emption indicator.
Case 1: If UE cannot decode the PDCSH correctly, UE flushes the buffer and then decodes the PDSCH immediately again and feeds back the 2nd decoding result to gNB.
Case 2: If UE cannot decode the PDCSH correctly, UE feeds back NACK to gNB. Then UE flushes the buffer and waits for the next re-transmission for LLR combing to decode the PDSCH.
We understand that the UE buffer behaviour had been discussed in the previous meeting and we do share the same view as all companies that buffer is default to be flushed after pre-empted. However, the simulation results provided by companies, including Intel, Ericsson, Huawei and MediaTek, are quite diverse for both MCS4 and MCS13. Especially for MCS13, the SNR loss between with/without buffer flushing is small in the results from Ericsson and MediaTek and large in the results from Intel and Huawei. Besides, with buffer flushing, it seems that only Intel can achieve the same throughput as no pre-emption at high SNR for both pre-emption probability 10% and 20%. We think the first priority is to discuss the assumption about UE behaviour for buffer flushing and decoding. Then, we can align the simulation results and figure out the metric and requirements for the test cases.

	Ericsson
	Issue 4-1-3: Companies should state their assumption on UE behavior so that simulations can be aligned. Our approach is similar to case 2.

	Qualcomm
	Issue 4-1-1: Prefer Option 1.
Issue 4-1-2: Prefer Option 2. Based on our results, we see 1.4dB of degradation even with MCS4.
Issue 4-1-3: It seems that simulation assumptions are not aligned between companies. We would like to clarify how other companies are modeling URLLC interference and at what SNR. In our case, we are modeling URLLC interference by transmitting random garbage data in the pre-empted resources at the same SNR as the eMBB UE and then we look at performance with HARQ buffer flushing and without flushing for those resources. For ACK/NACK, we are assuming Case 1 in MediaTek comment.

	Huawei
	We are testing the UE pre-emption performance. The SNR loss is achieved between with and without buffer flushing.
Our simulation assumption is similar to case 2 in MediaTek. After eMBB UE receives the PI, the buffer will be flushed and waiting for re-transmission for LLR combing, then decode the PDSCH.

	Intel
	Issue 4-1-3A: The assumption of UE behaviours for buffer flushing and decoding
Our original results in R4-2009725 are prepared under assumption of Option 1. Same time, we realized that Option 1 looks like advanced processing and Option 2 should be considered as baseline. In our revised paper R4-2012564, we presented results for Option 2. 
In case Option 2 is considered, based on our analysis, we cannot verify correct HARQ buffer flushing for MCS4. Same time, maximum throughput cannot be reached for MCS 13 (such case is also not convenient for requirements definition). Therefore, we think that, first, we can try to conclude on UE behaviour in this meeting and continue analysis to define proper test setup.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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:
No
Candidate options:
Recommendations for 2nd round:
Before make an alignment of the simulation results, companies should make an agreement of the UE behaviors for buffer flushing and decoding and what to be transmitted on pre-empted resources:
The assumption of UE behaviours for buffer flushing and decoding
· Option 1: If UE cannot decode the PDCSH correctly, UE flushes the buffer and then decodes the PDSCH immediately again and feeds back the 2nd decoding result to gNB.
· Option 2: If UE cannot decode the PDCSH correctly, UE feeds back NACK to gNB. Then UE flushes the buffer and waits for the next re-transmission for LLR combing to decode the PDSCH. (Ericsson, Huawei, Intel with revised paper R4-2012564)
What to be transmitted on pre-empted resources:
· Option 1: Some random data
· Option 2: URLLC interference 
· Option 3: Options not precluded
SNR of URLLC interference compared to eMBB transmission (if URLLC interference is transmitted on pre-empted resources):
· Option 1: Same
· Option 2: Options not precluded
Then we can continue to align the simulation results and make agreements on pre-emption periodicity and MCS:
Pre-emption periodicity
· Option 1: 10% probability with fixed scheduling within 1 radio frame. 
· Option 2: 20% probability with fixed scheduling within 1 radio frame with test metric 70% of max t-put. 
· Option 3: 10% probability with fixed scheduling within 1 radio frame with test metric 90% of max t-put. 
MCS
· Option 1: MCS13 in Table 1.
· Option 2: MCS4
CRs: In 2nd round, the section number and name can be decided. Companies are encouraged to comment on these CRs. CRs can be revised in 2nd round.



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

	
	
	



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

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	

	
	

	
	



Summary for 2nd round 
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
	Status summary 

	
	



Topic #5: CQI reporting requirements for supporting CQI table 3
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009726

	Intel Corporation

	Proposal 1: efine wideband CQI requirements for fading conditions to verify CQI Table 3 using the following test metrics:
A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ

	R4-2010985

	Huawei, HiSilicon
	CR to TS 38.101-4
Applicability rules for URLLC CSI requirements.

	R4-2011372

	Ericsson
	Observation 1: CQI table3 is designed for 10^-5 BLER target according to RAN1 specification, therefore the CQI reporting cannot be done nor verified with other BLER targets than 10^-5.
Proposal #1: Define the UE CQI reporting performance tests for CQI table 3 with 10^-5 BLER target.
Proposal #2: Define the UE CQI reporting performance tests for CQI table 3 with AWGN channel model.

	R4-2011446

	Qualcomm Incorporated

	Observation 1: 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 2: 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.
Proposal 1: Define CQI reporting tests with 1e-5 BLER under AWGN condition with 99.999% confidence level.

	R4-2009612

	Apple
	Proposal 5: Define CQI reporting test in fading channel with the following test metric: 		             
 - A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time							
- The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ



Open issues summary
In this section, the remained open issues for CQI reporting test will be discussed.
From the approved WF R4-2008807 in RAN4 #95 e-meeting, remaining open issues are listed as follows:
Open issues:
· Propagation channel for CQI reporting
· Option 1: AWGN 
· Option 2: Fading channel 
· Target BLER
· Option 1: 10^-3 
· Option 2: 10^-2 
· Option 3: 10^-5 
· Option 4: No BLER metric in fading channel
· Test metric in case AWGN conditions will be used
· Option 1: Reuse Rel-15 CQI test metric
· Option 2: Reuse Rel-15 CQI test metric and define a lower bound for median reported CQI in the CQI reporting tests
· Other options are not precluded
· Test metric in case Fading conditions will be used
· Option 1: 
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ
· Other options are not precluded
· In case AWGN conditions with target BLER 10^-5 will be used, FFS feasibility to define CQI reporting test case and FMCS case at the same SNR and define an applicability rule between CQI reporting test and FMCS test 

Sub-topic 5-1 CQI reporting requirements for support of CQI table 3
Open issues and candidate options before e-meeting:
Issue 5-1-1: Propagation channel for CQI reporting
· Proposals
· Option 1: AWGN (Huawei, QC, Ericsson)
· Option 2: Fading channel (Intel, Apple)
· Recommended WF
·  TBD

Issue 5-1-2: Target BLER
· Proposals
· Option 1: 10^-3 or higher 
· Option 2: 
· Recommended WF
·  Define CQI test with 10^-5, and discuss this issue in email thread 318.

Issue 5-1-3: Test metric
· Proposals
· Option 1: 
· The reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to the target BLER, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than the target BLER. If the PDSCH BLER using the transport format indicated by the median CQI is greater than the target BLER, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to the target BLER.
· Option 2: (QC)
· The reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to the target BLER, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than the target BLER. If the PDSCH BLER using the transport format indicated by the median CQI is greater than the target BLER, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to the target BLER.
· Define a lower bound for median reported CQI in the CQI reporting tests for 99.999% reliability.
· Option 3: (Apple, Intel)
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time
· The ratio of the throughput with follow CQI vs median CQI shall be ≥ γ
· Recommended WF
·  TBD


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

	XXX
	Issue 5-1-1: 
Issue 5-1-2: 
Issue 5-1-3: 

	Ericsson
	Issue 5-1-1: AWGN; discussed in thread 318 for 10^-5 BLER
Issue 5-1-2: We propose 10^-5 BLER; discussed in thread 318. We do not see a use in creating a requirement for 10^-3. (Option 2: No higher BLER CQI requirement)

	Qualcomm
	Issue 5-1-1: Prefer Option 1
Issue 5-1-2: Prefer 10^-5 BLER as discussed in thread 318.
Issue 5-1-3: Prefer Option 2, otherwise UE can pass the test by always transmitting CQI 0.

	Apple
	Issue 5-1-1: Option 2. We prefer to avoid long test for CQI reporting. 
Issue 5-1-2: We cannot define CQI reporting with CQI Table 3 with target BLER other than 10-5
Issue 5-1-3: Option 3

	Intel
	Issue 5-1-1: Propagation channel for CQI reporting
At current stage, we support Option 2. Same time, if test methodology with feasible testing time for AWGN will be defined, based on discussion in e-mail thread #318, then we can accept definition of requirements for AWGN conditions.
Issue 5-1-3: Test metric
@QC: Could you please clarify how UE which always report CQI0 can pass the test? Based on our understanding, in case UE always reports CQI0, BLER for median CQI will be less then target and probably BLER for median CQI+1 will be also less then target. In result, UE will fail the test. We think that definition of CQI requirements for different SNR points allows to avoid passing of requirements with always reporting of CQI0.

	
	


 

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

	R4-2010985
(Huawei)
CR to TS 38.101-4
Applicability rules for URLLC CSI requirements.
	Company A

	
	Company B

	
	Ericsson: Use '4-bit CQI Table 3 [12]' instead of 'New CQI table ' Use 'MCS index table 3 for PDSCH [12]' instead of 'New 64QAM MCS table for PDSCH'

	YYY
	Company A

	
	Company B

	
	



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:
No
Candidate options:
Recommendations for 2nd round:
The CQI reporting test with 10^-5 is discussed in email thread 318. If a higher BLER is decided, then we come back to this email thread. 




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

	#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  

	R4-2010985

	to be revised



Discussion on 2nd round
Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	


	
	

	
	



Summary for 2nd round 
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
	Status summary 

	
	




Topic #6: URLLC UE Rel-16 features
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010976

	Huawei, HiSilicon
	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.



Open issues summary
Sub-topic 6-1: Rel-16 URLLC UE features
Issue 6-1-1: Rel-16 features need to be discussed
· Proposals
· PDCCH enhancement (Huawei, Ericsson)
· Multi-TRP transmission (Huawei)
· Other features not precluded.
· Recommended WF
·  Multi-TRP has been discussed in e-MIMO

Issue 6-1-2: Whether to define performance requirements for PDCCH enhancement.
· Proposals
· Option 1: Yes
· Option 2: No (QC, Apple)
· Recommended WF
· TBD

Issue 6-1-3: Whether to define performance requirements for multi-TRP transmission for URLLC
· Proposals
· Option 1: Yes
· Option 2: No, has been discussed in e-MIMO (Ericsson, QC, Apple, Intel)
· Recommended WF
· Option 2

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

	XXX
	Issue 


	Nokia, Nokia Shanghai Bell
	Other:
The question of whether or not to include Rel-16 features at all, should be discussed for both UE and BS at the same time.

	Ericsson
	In our understanding, the new configurable PDCCH DCI format 0_2 and 1_2, PDCCH monitoring capability enhancements could be candidates for performance requirements and should be considered. We do not see an urgency to complete the requirements in Rel-16 in RAN4 though. Multi-TRP should be discussed in e-MIMO 

	Qualcomm
	We don’t think we have enough time to discuss and finalize requirements for Rel-16 features because we have only 2 meetings left and discussion has not even started yet.
Issue 6-1-2: Prefer Option 2.
Issue 6-1-3: Prefer Option 2. It is already being discussed in eMIMO thread.

	Apple
	Issue 6-1-2: Option 2. We are not sure of how critical it would be to introduce requirements with PDCCH enhancements for URLLC. Also with limited time left this doesn’t seem to be a priority.
Issue 6-1-3: This is being discussed in eMIMO thread. 

	Intel
	Issue 6-1-1: Rel-16 features need to be discussed
We suggest to keep open discussion on requirements for PDCCH enhancements. Multi-TRP transmission is already covered by Rel-16 eMIMO WI.

	
	


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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:
Rel-16 features need to be discussed 
· Rel-16 features need to be discussed: Multi-TRP has been discussed in e-MIMO, no discussion in URLLC thread.
Candidate options:
Recommendations for 2nd round:
Most of the companies would like to concentrate on finishing Rel-15 features, as Rel-16 features are included in the URLLC WI, companies are encouraged to list the Rel-16 features that they would like to discuss in the next meeting in the 2nd round.
Rel-16 features need to be discussed 
· PDCCH enhancement
· Other features not precluded.




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

	
	
	



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


Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	


	
	

	
	



Summary for 2nd round 
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
	Status summary 

	
	




Topic #7: Test applicability, release independent for URLLC UE
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010981

	Huawei, HiSilicon
	Proposal 8: UE URLLC requirements for Rel-15 features are release independent from Rel-15.
Proposal 9: No need to introduce RAN4 features and capability for URLLC requirements for Rel-15 features.



From the approved WF R4-2008807 in RAN4 #95 e-meeting, remaining open issues are listed as follows:
Open issues:
· FFS whether UE URLLC requirements for Rel-15 features are release independent from Rel-15
· FFS necessity of introduction of RAN4 features and UE applicability for URLLC requirements for Rel-15 features

Open issues summary
Sub-topic 7-1: Release independence, Test applicability
Issue 7-1-1: UE URLLC requirements for Rel-15 features release independent from Rel-15
· Proposals
· Option 1: Yes (Huawei, DoCoMo)
· Option 2: No (Apple)
· Recommended WF
·  TBD
QC: We prefer not to apply the requirements in release independent manner. For UE feature list, we believe no need to additional feature since Rel-15 feature list already there.
Apple: similar view as QC.
China Telecomm: we prefer to apply the requirements starting from Rel-15 as these are rel-15 features. NO new capability needed.
E///: We have similar view as China Telecomm, applied from Rel-15. 
Huawei: These features still optional for Rel-15 UEs. We prefer option 1 applied from Rel-15. 
NTT DoCoMo: share similar view as China Telecomm.
Apple: Requirements not introduced in Rel-16 even the feature introduced in Rel-15, how we can guarantee UE can pass these requirements since we don’t plan to introduce additional capability signalling.
Samsung: 
QC: Share similar concern as Apple. For already commercial UE, how to ensure these UEs can pass such requirements.
Intel: We are fine with both options. If applied with Rel-15, no need new features. We have similar discussion in performance enhancement WI, we already agree some requirements introduced in Rel-16 for Rel-15 features will be applied from Rel-15. 
DoCoMo:
Huawei: The requirements applied for new Rel-15 UE, not applied for the Rel-15 UE which already in the market.
E///: Share same understanding as Huawei. 
QC: For performance enhancement WI, these features we already requirements in Rel-15 with some extension. Our concern is for UE which on developing and planned to support these features.
Intel: From performance enhancement, we mentioned for PMI requirements with larger 8 Tx ports. 
Agreement: 
Tentative agreement: No additional features and capability needed for URLLC Demod and CSI requirements introduced for Rel-15 feature under Rel-16 URLLC WI. 
· Intel: Want to further check and confirm before Friday. 
· [Moderator]: Intel checked and confirmed the tentative agreement is fine.

For the requirement release independent, need to further discussed, whether and how to apply the requirements for Rel-15 UEs.
· Will further check the status in 2nd round
QC: For Rel-16 UEs should pass requirements they declared to support. The only issue for Rel-15 legacy UE.
Intel: If Rel-15 UE implemented these features and indicated supported these features, what’s gNB assumption? If we decide not to apply RAN4 demod requirements for these UEs.
QC: gNB can always follow the capability signalling no matter whether such features already by RAN4 requirements, this is general approach always can applied. 
Apple: If additional Rel-16 feature/capability introduced does mean such new feature/capability apply for Rel-15 UEs?
Why we need these additional signalling, since they can resolve the issue.

· Recommended WF
· Tentative agreement from GTW: For the requirement release independent, need to further discussed, whether and how to apply the requirements for Rel-15 UEs.
Will further check the status in 2nd round


Issue 7-1-2: Necessity of introduction of RAN4 features and UE applicability for URLLC requirements for Rel-15 features
· Proposals
· Option 1: No need. (Huawei, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Tentative agreement from GTW: No additional features and capability needed for URLLC Demod and CSI requirements introduced for Rel-15 feature under Rel-16 URLLC WI.

Sub-topic 7-2: Structure for specifications
In #95 e-meeting, we have agreements on the specification layout:
Agreements:
How to capture URLLC features in specifications and structure for test cases capturing:
· Introduce new sections within the existing PDSCH requirements for each separate feature when incorporate URLLC requirements into the specification.
· Structure for test cases capturing: Reuse existing Rel-15 eMBB test case structure to capture new demodulation requirements from URLLC WI.
In this sub-topic, the section numbers will be discussed and allocated. According to the agreements, the new features should be added following the existing requirements:

Issue 7-2-1: Section numbers and title for TS38.101-4
· Proposals
2RX:
[image: ]
For FDD: 
Option 1: (Intel)
5.2.2.1.5 Minimum requirements for PDSCH ultra-low BLER 0.001% BLER
5.2.2.1.6 Minimum requirements for PDSCH repetitions over multiple slots
5.2.2.1.7 Minimum requirements for PDSCH mapping Type B and processing capability 2
5.2.2.1.8 Minimum requirements for PDSCH pre-emption 
 Option 2:
5.2.2.1.5 Minimum requirements for PDSCH for higher reliability
5.2.2.1.5.1 Minimum requirements for PDSCH ultra-low BLER 0.001% BLER
5.2.2.1.5.2 Minimum requirements for PDSCH repetitions over multiple slots
5.2.2.1.6 Minimum requirements for PDSCH for lower latency
       5.2.2.1.6.1 Minimum requirements for mapping Type B and processing capability 2
5.2.2.1.3.2 Minimum requirements for PDSCH pre-emption 
Option 3:
5.2.2.1.5 Minimum requirements for PDSCH for high reliability URLLC features
5.2.2.1.5.1 Minimum requirements for PDSCH ultra-low BLER 0.001% BLER
5.2.2.1.5.2 Minimum requirements for PDSCH repetitions over multiple slots
5.2.2.1.6 Minimum requirements for PDSCH for low latency URLLC features
       5.2.2.1.6.1 Minimum requirements for mapping Type B and processing capability 2
5.2.2.1.3.2 Minimum requirements for PDSCH pre-emption
[Moderator]: Companies provide views for 2Rx FDD, then 2Rx TDD and 4Rx FDD/TDD will follow the agreements. For section numbers, the moderator is aligning them with HST-UE and an agreement will be made later. HST-UE has not decided how many sections it needs, if we can have an agreement of issue 7-2-1, then we can start from 5.2.2.1.5. 
For TDD:
5.2.2.2.5 Minimum requirements for PDSCH ultra-low BLER0.001% BLER
5.2.2.2.7 Minimum requirements for PDSCH repetitions over multiple slots
5.2.2.2.8 Minimum requirements for PDSCH mapping Type B and processing capability 2
5.2.2.2.9 Minimum requirements for PDSCH pre-emption 
4Rx:
[image: ]
For FDD: 
5.2.3.1.6 Minimum requirements for PDSCH ultra-low BLER 0.001% BLER
5.2.3.1.7 Minimum requirements for PDSCH repetitions over multiple slots
5.2.3.1.8 Minimum requirements for PDSCH mapping Type B and processing capability 2
5.2.3.1.9 Minimum requirements for PDSCH pre-emption 
For TDD:
5.2.3.2.6 Minimum requirements for PDSCH ultra-low BLER 0.001% BLER
5.2.3.2.7 Minimum requirements for PDSCH repetitions over multiple slots
5.2.3.2.8 Minimum requirements for PDSCH mapping Type B and processing capability 2
5.2.3.2.9 Minimum requirements for PDSCH pre-emption

· Recommended WF
·  TBD


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

	XXX
	Issue 


	Nokia, Nokia Shanghai Bell
	Other:
While not strictly necessary, we might want to aim for aligning the section naming schemes between UE and BS (within reason).
On the BS side, we are proposing to introduce subsections in “PxSCH” called “for lower latency” and “for higher reliability”, which hold all current (and future) features/requirements pertaining to the respective goal.
Please consider, if such an approach would make sense also for the UE side.

	Ericsson
	Issue 7-2-1: As for the BS, we should avoid the term “ultra-low BLER” in the specifications as it would cause a problem with naming if a requirement with even lower BLER would be introduced in the future. Alternative possibilities are “0.001% BLER” or “low BLER” (other suggestions welcome).

	Qualcomm
	Issue 7-1-1: Ok with Option 2.
Issue 7-1-2: This is not clear. We already have capability bits for different UE features. So, we are not sure which capability it is referring to.
Issue 7-2-1: We need to discuss this numbering along with new section for HST-SFN requirements as CRs for HST-SFN seem to also assume Section 5.2.3.1.5 for defining HST-SFN requirements.

	Apple
	Issue 7-1-1: We support Option 2. There is a risk with making it release independent for the Rel-15 UEs under development and supporting the features and not meeting requirements as it was never tested with the requirements during development.
Issue 7-1-2: We need to further discuss the need to introduce feature for URLLC demod requirements. 
Issue 7-2-2:We are fine with the proposed structure. 

	NTT DOCOMO
	Issue 7-1-1: We prefer Option 1. 
Issue 7-1-2: We prefer Option 1. 

	Samsung
	Issue 7-1-1: UE URLLC requirements for Rel-15 features release independent from Rel-15
We are fine both option 1 and option2, while further clarification is needed.
In Rel-16 URLLC, RAN4 introduce the requirement with ulta-low BLER targeting 10^-5 and high reliability BLER targeting 10^-2, We wonder whether the release independent should be applied for all the requirement?
The test feasibility and test procedure with 10^-5 BLER is discussed and introduced in Rel-16. Even the requirement defined is based on Rel-15 URLLC core requirement, we wonder whether Rel-15 commercial UE can pass this requirement 10^-5 BLER with given confidence level? 

	Intel
	Issue 7-1-2: Necessity of introduction of RAN4 features and UE applicability for URLLC requirements for Rel-15 features
As we commented before: If requirements are defined from Rel-16 then we suggest to define one Rel-16 RAN4 feature and corresponding capability signalling to indicate that UE supports URLLC requirements for Rel-15 URLLC features. Introduction of such capability will ensure a clear indication that UE supporting certain URLLC related features was verified and we can guaranty that UE correctly operates under these conditions.
Taking into account, that most of companies think that this is not the issue, we are fine to mark tentative agreement as agreement.
Issue 7-2-1: Section numbers and title for TS38.101-4
Prefer Option 1, because terminology “higher reliability” and “lower latency” is rather confusing from specification reading point of view (it is not clear higher and lower in comparison to what?). Also, the following terminology probably better if Option 2 will be considered
5.2.2.1.5 Requirements for PDSCH for high reliability URLLC features
5.2.2.1.6 Requirements for PDSCH for low latency URLLC features


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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:
Necessity of introduction of RAN4 features and UE applicability for URLLC requirements for Rel-15 features
[Moderator]We discussed this issue on the GTW session and made a tentative agreement. Intel wanted to further check and confirm. After the session, Intel checked and confirmed the tentative agreement is fine.
Tentative agreement from GTW: No additional features and capability needed for URLLC Demod and CSI requirements introduced for Rel-15 feature under Rel-16 URLLC WI.

Candidate options:
Recommendations for 2nd round:
UE URLLC requirements for Rel-15 features release independent from Rel-15:
We discussed this issue on the GTW session and companies would like to further check in 2nd round.
Sub-topic 7-2: Structure for specifications: continue to discuss in 2nd round.




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

	
	
	



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


Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	


	
	

	
	



Summary for 2nd round 
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
	Status summary 

	
	



Topic #8: BS demodulation requirements for high reliability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009701
	NTT DOCOMO, INC.
	Proposal 1: For high-reliability test, configure aggregation level n2 for FDD 15kHz SCS and n8 for TDD 15kHz SCS (Option 3).
Proposal 2: Regarding FR2 SCS/CBW for high reliability tests, adopt option 2 or 2a:
Option 2: 50/100MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Option 2a:  50MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Proposal 3: Introduce both no additional DM-RS (pos0) and one additional DM-RS (pos1) for high-reliability requirements. 
Proposal 4: High-reliability tests shall be done for both FR1 and FR2 if BS declares support both, and all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2 (Option 3).

	R4-2009727
	Intel Corporation
	Proposal 1: Configure n2 for FDD and n8 for TDD for FR1 BS High reality requirements.
Proposal 2: Use the following assumptions for FR2 BS High reliability requirements:
· CBS/SCS: 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz with test applicability rule
· TDD UL/Dl pattern and aggregation factor
· Option 1: DDDSU with S=10D:2G:2U and PUSCH aggregation factor = n8
· Option 1: DSUU with S=102:2G and PUSCH aggregation factor = n2
· PUSCH mapping Type A and B with test applicability rule
· MCS 5 from Table 3
· Channel model: TDLA30-300

	R4-2009857
	Nokia, Nokia Shanghai Bell
	Observation 1: Optimized implementations might use the aggregation for performance improvement (over HARQ), even in cases where the coherence is low between the repetitions.
Proposal 1: RAN4 to choose to configure n2 for FDD and n8 for TDD with note.
Proposal 2: RAN4 to take a recorded majority decision on to inclusion of a safety statement clarification.
Observation 2: FR2 and high reliability do not make a very practical use case.

	R4-2010282
	Samsung
	Proposal 3: The RV sequence with 4 HARQ transmission is 0 3 0 3 under full buffer scenario.
Observation 1: Configured PUSCH aggregation factor with n8 is not a typical scenario to meet the URLLC requirement with high reliability and low latency for 15 KHz SCS with TDD patter DDDSU.
Proposal 4: No PUSCH aggregation requirement for TDD with 15 KHz SCS 
Observation 2: The RV value for effective UL transmission with PUSCH aggregation level n8 is same as TDD 30 KHz with PUSCH aggregation level n2.
Proposal 5: If the slot aggregation requirement with n8 for TDD with 15KHz SCS is introduced, adding a note as
The requirement with PUSCH aggregation level n8 for TDD with 15 KHz SCS can be applied with FDD 15KHz SCS or TDD 30 KHz SCS with PUSCH aggregation level n2.
Proposal 6: URLLC tests for requirement of high reliability with high BLER shall be done for either FR1 or FR2 based on BS declaration if BS declares to support both FR1 and FR2.
Proposal 7: Only define FR2 URLLC requirement with 60 KHz SCS for 50MHz, and 120 KHz SCS for 50MHz

	R4-2010838
	Ericsson
	Proposal 1: Define the requirement and test for 15kHz based on TDD, but equally applicable for FDD (as for other requirements)
Proposal 2: To clarify the safety statement add the note on requirement implications according to option 1b from [2]

	R4-2010839
	Ericsson
	Simulation results for URLLC “high BLER” requirements

	R4-2010837

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

	R4-2010990

	Huawei, HiSilicon
	CR to TS38.141-1 Test applicability for URLLC BS demodulation requirements

	R4-2010983
	Huawei, HiSilicon
	Proposal 1: Only configure n2 for FDD and no requirement for TDD.
Proposal 2: No need to specify any safety statements in specification.
Proposal 3: Tests shall be done for both, and only 1 SCS will be tested for each frequency band with test applicability rule. 

	R4-2010984
	Huawei, HiSilicon
	Simulation results on BS demodulation requirements with higher BLER

	R4-2010988
	Huawei, HiSilicon
	CR to TS38.104 Performance requirements for URLLC PUSCH repetition Type A

	R4-2010989
	Huawei, HiSilicon
	CR to TS38.141-1 Performance requirements for URLLC BS demodulation requirements with higher BLER

	R4-2010991
	Huawei, HiSilicon
	CR to TS38.141-2 FRC for URLLC BS performance requirements

	R4-2011396
	NTT DOCOMO, INC.
	Draft CR for TS 38.141-2:  Introduction of performance requirements of PUSCH repetition type A and PUSCH mapping type B for URLLC



Open issues summary
During the last meeting, most of the test parameters for FR1 were agreed. In this section, the remaining open issues will be discussed.
Agreements:
· SCS/CBW: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz with test applicability rule.
· Whether to define requirements for FR2：Yes with test applicability rule. 
· 3a: The performance requirements are only applicable for BS only supporting FR2 or supporting both FR1 and FR2
Open issues:
· PUSCH aggregation factor for 15 kHz SCS:
· Option 1: No requirement for 15 kHz SCS.
· Option 2: Only configure n2 for FDD and no requirement for TDD. 
· Option 3: Configure n2 for FDD and n8 for TDD with note.
· Note: The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary, while for FDD a value of n2 is necessary.
· Whether to clarify the safety statement
· Option 1: No need to specify any safety statements in specification
· Option 2: Yes
· Option 1a: Since the URLLC features of 5G NR will potentially be used in safety critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians, before requirements and test can be used as basis for safety critical implementations. All statistical analysis and discussions provided in this meeting are to be taken as a best effort and is not to be taken as due diligence
· Option 1b: If the URLLC features of 5G NR would be used in safety or mission critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians. It is also important to bear in mind that the demodulation requirements do not take account of all aspects of system operation (for example RF, transmitter, internal interfaces, higher layer protocol software etc.).
· Test applicability rule for FR1 and FR2 if BS declare to support both FR1 and FR2:
· Option 1: Tests shall be done for either FR1 or FR2
· Option 2: Tests shall be done for both , and only 1 SCS will be tested for each frequency band with test applicability rule. 
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2.
· SCS/BW for FR2 (only if FR2 is defined)
· 60 KHz:
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz 
· 120 KHz
· Option 1: 100 MHz 
· Option 2: 50 MHz and 100 MHz In this paper, the remained open issues are discussed and our views are provided.

Sub-topic 8-1: BS demodulation requirements of high reliability for FR1
In this sub-topic, the open issues for FR1 will be discussed:
Open issues and candidate options before e-meeting:
Issue 8-1-1: PUSCH aggregation factor for TDD 15 kHz SCS with pattern DDDSU:
· PUSCH aggregation factor for 15 kHz SCS:
· Option 1: No requirement for 15 kHz SCS.
· Option 2: Only configure n2 for FDD and no requirement for TDD. (Samsung, Huawei) 
· Option 3: Configure n2 for FDD and n8 for TDD with note. (DoCoMo, Intel, Ericsson, Nokia)
· Note: The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary, while for FDD a value of n2 is necessary.
· Recommended WF
· Option 2?

Issue 8-1-2: RV sequence with 4 HARQ transmission:
· Proposal:
· Option 1: 0 3 0 3 under full buffer scenario. (Samsung, Intel)
· Option 2:
· Recommended WF
· TBD

Issue 8-1-3: Applicability rule for FDD and TDD (if n8 for TDD 15 kHz is introduced):
· PUSCH aggregation factor for 15 kHz SCS:
· Option 1: The requirement with PUSCH aggregation level n8 for TDD with 15 KHz SCS can be applied with FDD or TDD 30 KHz SCS with PUSCH aggregation level n2. (Samsung, Nokia, Intel)
· Option 2:
· Recommended WF
· TBD

Issue 8-1-4: Whether to clarify the safety statement in specification
· Proposals
· Option 1: No need to specify any safety statements in specification (Huawei)
· Option 2: Yes (Nokia)
· Option 1a: Since the URLLC features of 5G NR will potentially be used in safety critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians, before requirements and test can be used as basis for safety critical implementations. All statistical analysis and discussions provided in this meeting are to be taken as a best effort and is not to be taken as due diligence
· Option 1b: (Ericsson)
If the URLLC features of 5G NR would be used in safety or mission critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians. It is also important to bear in mind that the demodulation requirements do not take account of all aspects of system operation (for example RF, transmitter, internal interfaces, higher layer protocol software etc.). 
· Recommended WF
· TBD

Sub-topic 8-2: BS demodulation requirements of high reliability for FR2
Open issues and candidate options before e-meeting:
Issue 8-2-1: Test applicability rule for FR1 and FR2
· Proposals
· Option 1: If BS declare to support both FR1 and FR2, the tests shall be done for either FR1 or FR2 (Samsung)
· Option 2: If BS declare to support both FR1 and FR2, the tests shall be done both (DoCoMo, Ericsson, Huawei, Intel)
· Recommended WF
· TBD

Issue 8-2-2: Test applicability rule for FR2 for different SCS
· Proposals
· Option 1: Only 1 SCS need to be tested. (DoCoMo, Huawei, Nokia, Samsung, Intel)
· Option 2: 
· Recommended WF
· Option 1

Issue 8-2-3: Antenna configuration
· Proposals
· Option 1: 1x2, ULA low (Ericsson, Nokia, Samsung, Huawei, DoCoMo, Intel)
· Option 2: 
· Recommended WF
· Option 1

Issue 8-2-4: SCS/BW for FR2
· Proposals
· 60 KHz:
· Option 1: 50 MHz (DoCoMo, Samsung, Ericsson, Nokia, Intel)
· Option 2: 50 MHz and 100 MHz (DoCoMo, Intel)
· 120 KHz
· Option 1: 50 MHz (Samsung, Ericsson, Nokia, , Intel)
· Option 2: 50 MHz and 100 MHz (DoCoMo, Intel)
· Recommended WF
· Option 1 for both?

Issue 8-2-5: TDD pattern
· Proposals
· Option 1: DDDSU, S=10:2:2 (Intel, Ericsson, Nokia, DoCoMo, Huawei)
· Option 2: DSUU, S=12:2 (Samsung)
· Recommended WF
· TBD

Issue 8-2-6: Aggregation factor for TDD
· Proposals
· Option 1: n8 for DDDSU (Intel, Ericsson, DoCoMo)
· Option 2: n2 for DSUU (Samsung)
· Recommended WF
· Following the decision from FR1 if TDD pattern “DDDSU” is configured. (Nokia)

Issue 8-2-7: Mapping type
· Proposals
· Option 1: Type A and Type B with test applicability rule (Intel, Nokia)
· Option 2: Type B (Ericsson, Nokia, Samsung, DoCoMo, Huawei, Intel)
· Recommended WF
· Option 2?

Issue 8-2-8: MCS
· Proposals
· Option 1: MCS5 from table 3 (Intel, Nokia, Samsung)
· Option 2: MCS2 from table 3 (Ericsson, Samsung)
· Recommended WF
· TBD

Issue 8-2-9: Channel model
· Proposals
· Option 1: TDLA30-300 Low (Intel, Ericsson, Samsung, DoCoMo)
· Option 2: TDLA30-75 (Nokia)
· Recommended WF
· TBD

Issue 8-2-10: Start symbol
· Proposals
· Option 1: 0 (Ericsson, Nokia, Samsung, Huawei, DoCoMo)
· Option 2: 
· Recommended WF
· Option 1

Issue 8-2-11: Symbol length
· Proposals
· Option 1: 10 (Ericsson, Samsung, DoCoMo, Intel)
· Option 2: 14 (Nokia)
· Recommended WF
· TBD

Issue 8-2-12: DM-RS
· Proposals
· Option 1: 1+0 and 1+1. (DoCoMo)
· Option 2: 1+1 (Ericsson, Nokia, Huawei, Samsung, Intel)
· Recommended WF
· TBD

Issue 8-2-13: DM-RS Type
· Proposals
· Option 1: Type 1 (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2: 
· Recommended WF
· Option 1

Issue 8-2-14: DM-RS duration
· Proposals
· Option 1: Single-symbol DM-RS (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2: 
· Recommended WF
· Option 1

Issue 8-2-15: Bandwidth allocation
· Proposals
· Option 1: Full bandwidth (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Option 1

Issue 8-2-16: Maximum number of HARQ re-transmissions
· Proposals
· Option 1: 4 (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Option 1

Issue 8-2-17: Test metric
· Proposals
· Option 1: 10^-2 (Calculate the residual BLER after all transmission) (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Option 1

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

	XXX
	Issue 
 

	Nokia, Nokia Shanghai Bell
	Issue 8-1-1: PUSCH aggregation factor for TDD 15 kHz SCS with pattern DDDSU
It is possible for receiver implementation to make use of slot repetition, even if this repetition is already 5 slots “old”. Even in cases with low coherence between the repetitions (i.e., large Doppler spread) gains in addition to soft combination should be observable.
Hence, we prefer option 3.
Issue 8-1-2: RV sequence with 4 HARQ transmission
We recognize the potential issue raised by Samsung. 
However, we need to clarify what the HARQ RV sequence, as captured in the test configuration, exactly means in case of slot repetition.
It was our understanding that this RV sequence is the resulting/effective sequence. Since BS demod testing does not have a real trigger of PUSCH (via DCI with RV for example), we assumed that the theoretical trigger was chosen such that the ultimately observed RV sequence is 0,2,3,1. It is understood that this trigger sequence should conform to 0,3,0,3 to achieve this goal.
A common decision on what the captured RV sequences means (effective vs. triggered) should be made and a corresponding note added to the configuration table for slot repetition (type A).
Nokia support the “effective” RV sequence interpretation.
Issue 8-1-3: Applicability rule for FDD and TDD (if n8 for TDD 15 kHz is introduced):
Agree with Option 1, as per our position in issue 8-1-1.
Issue 8-1-4: Whether to clarify the safety statement in specification
We are fine with both alternatives for option 2. The text itself is not so critical for us, but rather that all companies voice their opinion on yes/no.

Issue 8-2-2 - Test applicability rule for FR2 for different SCS: We agree with option 1.
Issue 8-2-3 - Antenna configuration: 1x2, since OTA does not support otherwise.
Issue 8-2-4 - SCS/BW for FR2: 50MHz only for either seems like a good compromise.
Issue 8-2-5 - TDD pattern: In the interest of reducing test implementation effort, it is preferable to not include a new TDD pattern. I.e., option 1.
Issue 8-2-6 - Aggregation factor for TDD: Follow the decisions from FR1.
Issue 8-2-7 - Mapping type: No strong opinion.
Issue 8-2-8 - MCS: Follow the FR1 decision.
Issue 8-2-9 - Channel model: Use TDLA30-75. Mobility/Doppler impact should be minimized in high reliability testing.
Issue 8-2-10 - Start symbol: Follow the FR1 decision.
Issue 8-2-11 - Symbol length: Follow the FR1 decision.
Issue 8-2-12 - DM-RS: Follow the FR1 decision.
Issue 8-2-13 - DM-RS Type: Follow the FR1 decision.
Issue 8-2-14 - DM-RS duration: Follow the FR1 decision.
Issue 8-2-15 - Bandwidth allocation: Follow the FR1 decision.
Issue 8-2-16 - Maximum number of HARQ re-transmissions: Follow the FR1 decision.
Issue 8-2-17 - Test metric: Follow the FR1 decision.

	Ericsson
	Issue 8-1-1: As indicated, we support option 3. We would prefer if the test were configured with the same TDD pattern so that it is common with other tests, but a note states that the same requirement applies for FDD with n2. Actually though it would also be fine to have a note that the requirement is equivalent for FDD and TDD with n2/8 and that the test may be done with either FDD or TDD though.
Issue 8-1-2: We would like to clarify that the 0 3 0 3 refers to the RV at the beginning of a HARQ retransmission of a series of aggregated slots. If this is the case, we are OK with the option 1.
Issue 8-1-3: We are OK with option 1; presumably this means that testing can be done with either FD n2 or TDD n8 ?
Issue 8-2-1. 8-2-2: A BS supporting both FR seems quite unusual, but we believe that in such a case both FR should be tested. There may be some RX digital processing functionality in the RF (or even the RF itself may impact the ability to meet BB demod in this case). It is also not given that the same baseband would be applied for both. We think that it is sufficient to test one SCS per FR in this case.
Issue 8-2-7: Note that the existing rel-15 PUSCH requirements for FR2 are defined with just type B.
Issue 8-2-12: Testing with 2 DM-RS would double the testing with no obvious reason for a performance difference. Is an applicability rule proposed ?

	Samsung
	Issue 8-1-1: PUSCH aggregation factor for TDD 15 kHz SCS with pattern DDDSU:
We are fine with option2. 
The motivation to configure n8 for TDD pattern DDDSU with 15 KHz is to guarantee two effective transmissions of the transport block. While the shortage for this configuration, the transmission delay will be increased in order to complete the transmission, due to the unavailable UL slots with TDD. Since the purpose of URLLS is designed to high reliability and low latency, in that sense, it seems that configured PUSCH aggregation factor with n8 is not a typical scenario to meet the URLLC requirement for 15 KHz SCS with TDD pattern DDDSU. Therefore, we prefer to no requirement for TDD with 15 KHz SCS. 
Meanwhile, based on the RV allocation for each transmission, it can be calculated that the RV for effective UL transmission, for PUSCH aggregation level n8 with TDD 15 KHz, is the same as TDD 30 KHz SCS with PUSCH aggregation level n2, where RV value is calculated with mod (n, 4) operation for nth transmission
From the demodulation requirements perspective, the performance with PUSCH aggregation level n8 is not expected to show difference with PUSCH aggregation level n2 for FDD, considering the number of effective UL transmission is 2. Therefore, it is no need to define the URLLC requirement with PUSCH aggregation level n8 for TDD with 15 KHz. 
Issue 8-1-2: RV sequence with 4 HARQ transmission:
We are fine with option1. 
As agreed, both HARQ and slot aggregation are enable for requirement for high BLER. The RV value for 4 HARQ transmission without aggregation {0 2 3 1}.  
With enabling slot aggregation, the RV allocation based {0 2 3 1} for HARQ retransmission is {0 2 2 3 3 1 1 0}. To guarantee all the possible RV at least with 2 re-transmission, we prefer to define the RV sequence with 4 HARQ transmission as {0 3 0 3} under full buffer scenario RTT


Issue 8-1-3: Applicability rule for FDD and TDD (if n8 for TDD 15 kHz is introduced):
As analysed in issue 8-1-1, we do not see the performance difference with PUSCH aggregation level n8 for TDD with 15KHz compared with PUSCH aggregation level n2 for FDD and TDD with 30KHz.
Therefore, if the slot aggregation requirement with n8 for TDD with 15 KHz is introduced to guarantee the BS with supporting TDD 15 KHz for URLLC feature can be tested, we prefer to add the note as: The requirement with slot aggregation level n8 for TDD with 15 KHz SCS can be applied with FDD or TDD 30KHz SCS with slot aggregation level n2.

Issue 8-1-4: Whether to clarify the safety statement in specification

Issue 8-2-1: Test applicability rule for FR1 and FR2
We prefer option1.
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 and 4GHz. In that sense, FR1 should be the practical deployment for URLLC in current stage. Therefore, we prefer to perform the URLLC tests for requirements of high reliability with high BLER either FR1 or FR2 based on BS declaration to reduce the test effort if BS declares to support both FR1 and FR2

Issue 8-2-2: Test applicability rule for FR2 for different SCS
As mentioned in Issue 8-2-1, We prefer the tests shall be done for either FR1 or FR2, if BS declare to support both FR1 and FR2
For each FR, only 1SCS need to be tested
Issue 8-2-3: Antenna configuration
We are fine with option1
Issue 8-2-4: SCS/BW for FR2
We prefer option 1
In eMBB, RAN4 has defined the requirement with different SCS and CBW Meanwhile the related test applicability for SCS and BW combination are defined. To reduce the test effort and fulfil the BS requirement with any supported BW, we prefer to only define requirement with 60 KHz SCS for 50MHz, and 120 KHz for 50MHz.
Issue 8-2-5: TDD pattern
We are fine option 2 , f slot aggregation level requirement with FR2 is needed.
Issue 8-2-6: Aggregation factor for TDD
We are fine with option 2, if slot aggregation level requirement with FR2 is needed.
Issue 8-2-7: Mapping type
We are fine with option 2 similar as eMBB in FR2
Issue 8-2-8: MCS
Either option 1 or option 2 is fine for us, no strong view.
Issue 8-2-9: Channel model
We are fine with option 1
Issue 8-2-10: Start symbol
We are fine with option 1
Issue 8-2-11: Symbol length
We are fine with option 1
Issue 8-2-12: DM-RS
We are fine with option 2,,no need to replicate the test cases from eMBB
Issue 8-2-13: DM-RS Type
We are fine with option 1
Issue 8-2-14: DM-RS duration
We are fine with option 1
Issue 8-2-15: Bandwidth allocation
We are fine with option 1
Issue 8-2-16: Maximum number of HARQ re-transmissions
We are fine with option 1
Issue 8-2-17: Test metric
We are fine with option 1


	NTT DOCOMO
	Issue 8-1-1: PUSCH aggregation factor for TDD 15 kHz SCS with pattern DDDSU
We still prefer option 3 to ensure the functionality of PUSCH repetition in TDD 15kHz SCS.
In our understanding, BSs can support TDD patterns other than DDDSU, and such BSs need to be tested with supported TDD patterns which may not be DDDSU. The concern with Option 2 is that the test does not apply to BSs that support 15kHz SCS and TDD, even if the BS supports TDD patterns other than DDDSU.
Issue 8-1-3: Applicability rule for FDD and TDD (if n8 for TDD 15 kHz is introduced):
We would like to understand the intention of option 1 correctly. 
For further clarification, the following 4 cases can be considered:
Case 1)  TDD (DDDSU) 15kHz SCS with PUSCH aggregation level n8
Case 2)  FDD 15kHz SCS with PUSCH aggregation level n2
Case 3)  TDD (7D1S2U) 30kHz SCS with PUSCH aggregation level n2
Case 4)  FDD 30kHz SCS with PUSCH aggregation level n2
In our understanding, the requirement for PUSCH aggregation level n8 for TDD with 15kHz SCS can be applied with Case 1 and 2, and the requirement for PUSCH aggregation level n2 for TDD with 30kHz SCS can be applied with Case 3 and 4. If option 1 means above, we agree with option 1.
Note: Regarding the applicability for SCS, it was already agreed to reuse the test applicability rules from Rel-15. 
Agreement in RAN4#94bis (R4-2005528)
Test applicability for different SCS and channel bandwidth: 
· Reuse the test applicability rules defined for NR Rel-15 PUSCH performance requirements
Issue 8-2-1: Test applicability rule for FR1 and FR2
There is no such kind of rule according to Rel-15 applicability rule, and we don’t see technical reasons to skip either one. We prefer to test both FR1 and FR2 if BS supports both.
Issue 8-2-3: Antenna configuration
We agree with option 1.
Issue 8-2-5: TDD pattern
RAN4 has used DDDSU for other BS demodulation requirements as the test parameter of TDD pattern for FR2. In addition, other TDD patterns can be tested based on the NOTE in the test parameter table (i.e., NOTE1: The same requirements are applicable to FDD and TDD with different UL-DL pattern.). There seems to be no concern on reusing TDD pattern from Rel-15. Therefore, we prefer option 1 (DDDSU).
Issue 8-2-6: Aggregation factor for TDD
As mentioned in Issue 8-2-5, we prefer to assume DDDSU for FR2. Based on this TDD pattern, it is reasonable to configure n8 which can combine two effective slots to verify the functionality of PUSCH repetition. Thus, we prefer Option 1 (n8 for DDDSU).
Issue 8-2-7: Mapping type
In Rel-15, only mapping type B has been defined for PUSCH performance requirements. With the same approach as Rel-15, we could prioritize to define the requirements for PUSCH mapping type B. 
Issue 8-2-9: Channel model
We agree with option 1.
Issue 8-2-10/11: Start symbol, Symbol length
We agree with option 1 since 10 symbol length is the same assumption as Rel-15.
Issue 8-2-12: DM-RS
In Rel-15, both 1+0 and 1+1 have been defined for FR2 PUSCH requirements. We don’t need to remove 1+0 from URLLC requirements taking into account of the Rel-15 test coverage,
Issue 8-2-13/14/15/16/17: 
We agree with option 1.

	Huawei
	8-2-1: We support option 2. Both should be tested.
8-2-2: option 1. Only 1 SCS need to be tested.
8-2-3/5: option 1.
8-2-6: We propose to follow the agreements from FR1 if DDDSU is configured.
8-2-7: We propose mapping type B to be configured for FR2.
8-2-8/9/10: Option 1.
8-2-12/13/14/15/16/17: Align with FR1, option 1.

	Intel
	Issue 8-1-1: PUSCH aggregation factor for TDD 15 kHz SCS with pattern DDDSU:
Prefer Option 3, because scenarios with non-contiguous transmission of PUSCH transmission (15 kHz TDD) is rather important from functionality verification and test coverage point of view.
Issue 8-1-2: RV sequence with 4 HARQ transmission:
Option 1 is fine for us
Issue 8-1-3: Applicability rule for FDD and TDD (if n8 for TDD 15 kHz is introduced):
Support Option 1
Issue 8-2-1: Test applicability rule for FR1 and FR2
Support Option 2
Issue 8-2-2: Test applicability rule for FR2 for different SCS
Ok with recommended Wf
Issue 8-2-3: Antenna configuration
Ok with recommended WF
Issue 8-2-4: SCS/BW for FR2
One CBW per SCS is also fine for as (i.e. Option 1)
Issue 8-2-5: TDD pattern and Issue 8-2-6: Aggregation factor for TDD
DSUU pattern with n2 was proposed to avoid extensive discussion which we have for FR1 15 kHz TDD. Same time, taking into account that this option is not supported by many companies, we prefer only option 1 for both issues.
Issue 8-2-7: Mapping type
Option 2 is also fine for us.
Issue 8-2-11: Symbol length
Support Option 1 to align with Rel-15 assumptions
Issue 8-2-12: DM-RS
Support Option 2. One DMRS configuration is enough for testing.
Issue 8-2-13/14/15/16/17
Fine with Option 1.


 
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

	R4-2010837
Ericsson
Draft CR to 38.141-1 on test methodology and FRCs for URLLC and test requirements for 0.001.
[only comment FRCs in this summary]
	Huawei:  
1) In table A.2A-1, the payload size and code block size including CRC of G-FR1-A2A-4 may incorrectly. The number should be 2976 and 2960. Please double check the results.
2) Regarding to the FRC numbering in Annex A, a new issue is added in issues 11-2-4. TS38.141-1 should follow the agreements of TS38.104.

	
	Company B

	
	

	R4-2010988
Huawei, HiSilicon
CR to TS38.104 Performance requirements for URLLC PUSCH repetition Type A
	Company A

	
	Company B

	
	

	R4-2010989
Huawei, HiSilicon
CR to TS38.141-1 Performance requirements for URLLC BS demodulation requirements with higher BLER
	Company A

	
	Company B

	
	

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

	

	R4-2010991
Huawei, HiSilicon
CR to TS38.141-2 FRC for URLLC BS performance requirements
	Company A

	
	Company B

	
	Ericsson: We should align the Annex section numbers and FRC numbers between the different CRs.

	R4-2011396
NTT DOCOMO, INC
Draft CR for TS 38.141-2:  Introduction of performance requirements of PUSCH repetition type A and PUSCH mapping type B for URLLC


	Company A

	
	Company B

	
	Ericsson: Table 8.2.8.4.2-1 states that the DM-RS setting is pos1, but there should only be 1 DM-RS symbol
NTT DOCOMO: Thank you for your comment. Both pos0 and pos1 can be allowed for 2 symbol PUSCH as additional DM-RS configurations. Is it better to capture both?



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:
Sub-topic 8-1: BS demodulation requirements of high reliability for FR1
· PUSCH aggregation factor for TDD 15 kHz SCS with pattern DDDSU:
· Configure n2 for FDD and n8 for TDD with note. 
· Note: The intention of this configuration is to have two effective transmissions of the transport block. To achieve this for the standard TDD pattern captured in this table, a value of n8 is necessary, while for FDD a value of n2 is necessary.
Sub-topic 8-2: BS demodulation requirements of high reliability for FR2
· Test applicability rule for FR2 for different SCS: Only 1 SCS need to be tested
· Antenna configuration: 1x2, ULA low
· SCS/BW for FR2: 60 kHz/50MHz, 120 kHz/ 50MHz
· Mapping type: Type B
· Start symbol: 0
· DM-RS Type: Type 1
· DM-RS duration: Single-symbol DM-RS
· Bandwidth allocation: Full bandwidth
· Maximum number of HARQ re-transmissions: 4
· Test metric: 1% BLER (Calculated after all re-transmissions)

Candidate options:
Recommendations for 2nd round:
Sub-topic 8-1: BS demodulation requirements of high reliability for FR1
· Applicability rule for FDD and TDD (if n8 for TDD 15 kHz is introduced)
· Option 1: The requirement with PUSCH aggregation level n8 for TDD with 15 KHz SCS can be applied with FDD or TDD 30 KHz SCS with PUSCH aggregation level n2.
· RV sequence with 4 HARQ transmission
· Option 1: 0 3 0 3 under full buffer scenario.
· Whether to clarify the safety statement in specification  
· Option 1: No need to specify any safety statements in specification 
· Option 2: Yes 
· Option 1a: Since the URLLC features of 5G NR will potentially be used in safety critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians, before requirements and test can be used as basis for safety critical implementations. All statistical analysis and discussions provided in this meeting are to be taken as a best effort and is not to be taken as due diligence
· Option 1b: If the URLLC features of 5G NR would be used in safety or mission critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians. It is also important to bear in mind that the demodulation requirements do not take account of all aspects of system operation (for example RF, transmitter, internal interfaces, higher layer protocol software etc.). 
Sub-topic 8-2: BS demodulation requirements of high reliability for FR2
· Test applicability rule for FR1 and FR2
· Option 1: If BS declare to support both FR1 and FR2, the tests shall be done for either FR1 or FR2 
· Option 2: If BS declare to support both FR1 and FR2, the tests shall be done bot
· TDD pattern
· Option 1: DDDSU, S=10:2:2 
· Option 2: DSUU, S=12:2
· Aggregation factor for TDD
· Option 1: n8 for DDDSU
· Option 2: n2 for DSUU
· MCS
· Option 1: MCS5 from table 3
· Option 2: MCS2 from table 3
· Channel model
· Option 1: TDLA30-300 Low
· Option 2: TDLA30-75
· Symbol length
· Option 1: 10 
· Option 2: 14 
· DM-RS
· Option 1: 1+0 and 1+1. 
· Option 2: 1+1
CRs: In 2nd round, the section number and name can be decided. Companies are encouraged to comment on these CRs. CRs can be revised in 2nd round.
Simulation results alignments: Only three companies uploaded their simulation results. More inputs from other companies are encouraged.



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

	Tdoc #
	Way forward for NR URLLC BS performance requirements
	Huawei, HiSilicon



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  

	R4-2010837
	to be revised

	R4-2010988 
	to be revised

	R4-2010989 
	to be revised

	R4-2010990 
	to be revised

	R4-2010991 
	to be revised

	R4-2011396
	to be revised



Discussion on 2nd round

Companies views’ collection for 2nd round
Open issues 
	Company
	Comments

	XXX
	Issue 

	
	

	
	




WF/Simulation assumptions comments collection
	WF number
	Comments

	
	

	
	




Summary for 2nd round 
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
	Status summary 

	
	

	
	

	
	




Topic #9: BS demodulation requirements for low latency
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009701
	NTT DOCOMO, INC.
	Proposal 5: Regarding FR2 SCS/CBW for low-latency tests, adopt option 2 or 2a:
Option 2: 50/100MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Option 2a: 50MHz for 60 kHz SCS, 50/100MHz for 120kHz SCS
Proposal 6: Introduce both no additional DM-RS (pos0) and one additional DM-RS (pos1) for low-latency requirements. 
Proposal 7: Low-latency tests shall be done for both FR1 and FR2 if BS declares support both, and all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2 (Option 3).

	R4-2009727
	Intel Corporation
	Proposal 3: Use the following assumptions for FR2 PUSCH mapping Type B requirements:
CBS/SCS: 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz with test applicability rule
TDD UL/Dl pattern: DDDSU with S=10D:2G:2U
PUSCH configuration: Mapping Type B, Start symbol 0, Duration 2 or 4.
MCS 10 from Table 3
Channel model: TDLA30-300

	R4-2009857
	Nokia, Nokia Shanghai Bell
	Proposal 3: RAN4 to introduce low latency requirements for both FR1 and FR2, along with applicability rule that only one SCS will be tested for each frequency band with test applicability rule.


	R4-2011340

	Nokia, Nokia Shanghai Bell
	draftCR for 38.104: High reliability and low latency BS demod requirements

	R4-2010282
	Samsung
	Observation 3:  4 or 7 OS is assumption for baseline performance evaluation for most of URLLC use cases.
Observation 4:  Mini-slot repetition with 4OS is the typical scenario in RAN1 discussion to supporting dynamic switch between mini-slot repetition and multi-segments
Observation 5:  Minor performance difference existed for DMRS configuration with 1 and 1+1 for eMBB in FR2
Proposal 8:  Non-slot scheduling with 4 symbols can be considered for the lower latency requirement for FR2
Proposal 9: URLLC tests for low latency requirement shall be done for either FR1 or FR2 based on BS declaration if BS declares to support both FR1 and FR2.
Proposal 10: Only define FR2 URLLC requirement with 60 KHz SCS for 50MHz, and 120 KHz SCS for 50MHz 

	R4-2010838
	Ericsson
	Proposal 3: Adopt the proposed FR2 parameters according to sections 3 and 4

	R4-2010839
	Ericsson
	Simulation results for URLLC “high BLER” requirements

	R4-2010837

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

	R4-2010983
	Huawei, HiSilicon
	Proposal 4: Tests shall be done for both, and only 1 SCS will be tested for each frequency band with test applicability rule.

	R4-2010984
	Huawei, HiSilicon
	Simulation results on BS demodulation reuqirements with higher BLER

	R4-2010991
	Huawei, HiSilicon
	CR to TS38.141-2 FRC for URLLC BS performance requirements

	R4-2011396
	NTT DOCOMO, INC.
	Draft CR for TS 38.141-2:  Introduction of performance requirements of PUSCH repetition type A and PUSCH mapping type B for URLLC



Open issues summary
In this section, the parameters for defining the requriements of URLLC PUSCH mapping Type B wil be discussed.
From the approved WF R4-2002429 in RAN4 #94 e-meeting, following were agreed:
Agreements:
· Test metrics: 70% throughput
· SCS/CBW: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz with test applicability rule.
· Whether to define requirements for FR2：Yes with test applicability rule. 
· 3a: The performance requirements are only applicable for BS only supporting FR2 or supporting both FR1 and FR2.
· Symbol length: 2os with higher [MCS10] from table 3.

Open issues:
· Test applicability rule for FR1 and FR2 (only if FR2 is agreed)
· Option 1: Tests shall be done for either FR1 or FR2
· Option 2: Tests shall be done for both , and only 1 SCS will be tested for each frequency band with test applicability rule. 
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2.
· SCS/CBW for FR2 (only if FR2 is agreed)
· 60 KHz:
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz 
· 120 KHz
· Option 1: 100 MHz 
· Option 2: 50 MHz and 100 MHz 

Sub-topic 9-1: BS demodulation requirements of low latency for FR2
In this section, the open issues relate to the FR2 will be discussed.
Open issues and candidate options before e-meeting:
Issue 9-1-1: Test applicability rule for FR1 and FR2 if both are supported by BS
· Proposals
· Option 1: Tests shall be done for either FR1 or FR2 (Samsung)
· Option 2: Tests shall be done for both, and only 1 SCS will be tested for each frequency band with test applicability rule. (Nokia, Huawei, Ericsson, DoCoMo, Intel)
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2. (DoCoMo)
· Recommended WF
· TBD

Issue 9-1-2: SCS/CBW for FR2
· Proposals
· 60 KHz:
· Option 1: 50 MHz (DoCoMo, Samsung, Huawei, Ericsson, Nokia, Intel)
· Option 2: 50 MHz and 100 MHz (DoCoMo)
· Option 3: 50 MHz and 100 MHz with test applicability rule (Intel, DoCoMo)
· 120 KHz
· Option 1: 50 MHz (Samsung, Ericsson, Huawei, Nokia, Intel)
· Option 2: 50 MHz and 100 MHz (DoCoMo)
· Option 3: 50 MHz and 100 MHz with test applicability rule (Intel, DoCoMo)
· Recommended WF
· Option 1 for both?

Issue 9-1-3: TDD pattern
· Proposals
· Option 1: DDDSU, S=10:2:2 (Intel, Ericsson, Nokia, Huawei, Samsung, DoCoMo)
· Option 2: 
· Recommended WF
· Option 1

Issue 9-1-4: Aggregation factor for TDD
· Proposals
· Option 1: n1 (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Option 1

Issue 9-1-5: MCS
· Proposals
· Option 1: MCS10 from table 3 (Intel, Nokia, Huawei, DoCoMo)
· Option 2: MCS 5 or MCS 2 from table 3 (Samsung))
· Recommended WF
· TBD

Issue 9-1-6: Channel model
· Proposals
· Option 1: TDLA30-300 (Intel, Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Option 1

Issue 9-1-7: Antenna configuration
· Proposals
· Option 1: 1x2, ULA low (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2: 
· Recommended WF
· Option 1

Issue 9-1-8: Bandwidth allocation
· Proposals
· Option 1: Full bandwidth (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Option 1

Issue 9-1-9: Maximum number of HARQ re-transmissions
· Proposals
· Option 1: 1 (Ericsson, Huawei, Samsung, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Option 1

Issue 9-1-10: DM-RS Type
· Proposals
· Option 1: Type 1 (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2: 
· Recommended WF
· Option 1

Issue 9-1-11: DM-RS duration
· Proposals
· Option 1: Single-symbol DM-RS (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2: 
· Recommended WF
· Option 1

Issue 9-1-12: DM-RS
· Proposals
· Option 1: 1+0 and 1+1. (DoCoMo)
· Option 2: 1+0 (Ericsson, Nokia, Huawei, Samsung, Intel)
· Option 3: 1+1 if symbol length larger than 4 (Ericsson)
· Recommended WF
· TBD

Issue 9-1-13: Start symbol
· Proposals
· Option 1: 0 (Intel, Ericsson, Nokia, Huawei, Samsung)
· Option 2:
· Recommended WF
· Option 1

Issue 9-1-14: Symbol length
· Proposals
· Option 1: 2 (Intel, Ericsson, Nokia, Huawei, DoCoMo)
· Option 2: 4 (Intel, Samsung, DoCoMo)
· Recommended WF
· TBD

Issue 9-1-15: Test metric
· Proposals
· Option 1: 70% TP (Ericsson, Nokia, Huawei, Samsung, DoCoMo, Intel)
· Option 2:
· Recommended WF
· Option 1

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

	XXX
	Issue 
 

	Nokia, Nokia Shanghai Bell
	Issue 9-1-1: Test applicability rule for FR1 and FR2 if both are supported by BS
Issue 9-1-2: SCS/CBW for FR2
50MHz only for either seems like a good compromise.
Issue 9-1-3: TDD pattern: See no reason to change from the standard DDDSU.
Issue 9-1-4: Aggregation factor for TDD: n1 as for FR1.
Issue 9-1-5: MCS: Follow the FR1 decision (MCS10 table 3).
Issue 9-1-6: Channel model: Follow the FR1 decision.
Issue 9-1-7: Antenna configuration: 1x2, since OTA does not support otherwise.
Issue 9-1-8: Bandwidth allocation: Follow the FR1 decision.
Issue 9-1-9: Maximum number of HARQ re-transmissions: 
Issue 9-1-10: DM-RS Type: Follow the FR1 decision.
Issue 9-1-11: DM-RS duration: Follow the FR1 decision.
Issue 9-1-12: DM-RS: Follow the FR1 decision.
Issue 9-1-13: Start symbol: Follow the FR1 decision.
Issue 9-1-14: Symbol length: 2, i.e., same as in FR1.
Issue 9-1-15: Test metric: Follow the FR1 decision.

	Ericsson
	Option 2 in our view. A BS supporting both seems unusual, but in case it does then there could be some digital processing in the RF or even RF aspects that impact the demod that differ between the FR for this case. It is sufficient to test one SCS per FR in our view.
Issue 9-1-12: Supporting 1+1 DM-RS would depend on agreeing on the number of symbols being larger than 4.
Issue 9-1-14: If relatively small fixed payloads are to be transmitted in a system with analogue beamforming such that the whole bandwidth is used. Then a single symbol may be sufficient to accommodate the payload. Also if we test 2 symbols then we have requirements at the two extremes.

	Samsung
	Issue 9-1-1: Test applicability rule for FR1 and FR2 if both are supported by BS
We prefer option1
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 and 4GHz. In that sense, FR1 should be the practical deployment for URLLC in current stage. Therefore, we prefer to perform the URLLC tests for requirements of high reliability with high BLER either FR1 or FR2 based on BS declaration to reduce the test effort if BS declares to support both FR1 and FR2
Issue 9-1-2: SCS/CBW for FR2
In eMBB, RAN4 has defined the requirement with different SCS and CBW Meanwhile the related test applicability for SCS and BW combination are defined. To reduce the test effort and fulfil the BS requirement with any supported BW, we prefer to only define requirement with 60 KHz SCS for 50MHz, and 120 KHz for 50MHz.
Issue 9-1-3: TDD pattern
We are fine with option1, if no aggregation is considered. 
Issue 9-1-4: Aggregation factor for TDD
We are fine with option1,
Issue 9-1-5: MCS
We prefer to use MCS 5 or MCS2 from table 3
In Rel-15, RAN1 has designed some features, such as slot-based repetition, low efficient MCS table, which aims to guarantee the high reliability transmission. To some extent, with configured low MCS index can be benefit considering achievable coding gain, also it can reduce the possibility for re-transmission, which will further reduce the transmission latency. 
Meanwhile, for low latency requirement, there is no HARQ transmission in FR1, where the gain coming from HARQ operation is disappear. To guarantee the reliable transmission, it is meaningful to configure low MCS index for coding gain.
Therefore, we prefer to use the low MCS index MCS5, We propose
Option2: MCS5 or MCS2 from table 3
Issue 9-1-6: Channel model
We are fine with option1,
Issue 9-1-7: Antenna configuration
We are fine with option1
Issue 9-1-8: Bandwidth allocation
We are fine with option1
Issue 9-1-9: Maximum number of HARQ re-transmissions
We are fine with option1
Issue 9-1-10: DM-RS Type
We are fine with option1
Issue 9-1-11: DM-RS duration
We are fine with option1
Issue 9-1-12: DM-RS
We are fine with option1
The issue is related with symbol length. Based our preferred, only 1 DMRS configured, 
Issue 9-1-13: Start symbol
We are fine with option1
Issue 9-1-14: Symbol length
We prefer option 2 with 4 symbols
In terms of requirement, we think RAN4 should focus on the typical scenario with possible network scheduling. 
Firstly, 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), 4 or 7 OS is assumption for baseline performance evaluation
Secondly, form the RAN1 physical design, in current Rel-16 URLLC feature with mini-slot repetition, different options based on 4 OS mini-slot repetition to investigate the scheme with supporting dynamic switch between mini-slot repetition and multi-segments
Thirdly, in the last meeting, 2OS with MCS 10 was agreed to specify low latency requirement for FR1
Meanwhile, the PT-RS can be configured in FR2. It is not a typical scenario that network will configure less number of OFDM symbol for URLLC transmission. Under this scheduling, the number of available REs for data transmission is reduced, which will result in increasing coding rate, for given targeting information bits
From test coverage aspect, 2 OS is already covered in FR1, we prefer to define with different symbol length for coverage, either 4OS or 7OS can be fulfilled the test coverage. As for 7OS symbol length, in current Rel-15 BS demodulation requirement for eMBB, RAN4 has already defined with 10 symbols requirement with type B in FR2. In terms for performance, we do not think there is too much different between 7OS and 10OS. Meanwhile, both 1 DMRS and 1+1 DMRS are configured for requirement for mapping type B in FR2. As indicated, the requirement between 1 DMRS and 2 DMRS configuration is minor.
Issue 9-1-15: Test metric
We are fine with option1

	NTT DOCOMO
	Issue 9-1-1: Test applicability rule for FR1 and FR2 if both are supported by BS
Originally, we proposed option 3 to follow the Rel-15 applicability rule. However, if it is necessary to reduce the number of test, we can compromise on option 2 since we think at least one SCS need to be tested since the performance impact due to high frequency on FR2 compared to FR1. The SCS to be tested can be chosen and declared.
Issue 9-1-2: SCS/CBW for FR2
In our understanding, the same applicability rule on CBW can be applied for URLLC. If this understanding is correct, option 2 and option 3 are the same meaning.
Issue 9-1-3/4/5/6/7/8/9/10/11: 
We agree with Option1.
Issue 9-1-14: Symbol length
Both option 1 and 2 can be acceptable for us.
Issue 9-1-15: Test metric
We agree with Option 1.

	Huawei
	Issue 9-1-1: We prefer option 2, FR1 and FR2 should be tested if BS support both. It does not make sense to only test one frequency band. The performance cannot be guaranteed for the other frequency band.
Issue 9-1-2: Option 1 for both 60 kHz and 120 kHz
Issue 9-1-3: Reuse the exiting TDD pattern.
Issue 9-1-4: Follow the agreement of FR1, no slot aggregation for low latency.
Issue 9-1-5: We prefer option 1: reuse the agreements of FR1. 
Issue 9-1-6/7/8/9/10/11/13/15: Option 1. Use agreements of FR1.
Issue 9-1-12/14: We prefer symbol length of 2 for low latency, and 1+0 for DM-RS configuration.

	Intel
	Issue 9-1-1: Test applicability rule for FR1 and FR2 if both are supported by BS
Support Option 2
Issue 9-1-2: SCS/CBW for FR2
Option 1 for both SCS is also fine for us
Issue 9-1-4: Aggregation factor for TDD
Support Option 1
Issue 9-1-6/7/8/9/10/11
Ok with Option 1
Issue 9-1-12: DM-RS
Support Option 2 (at current stage only options with 2 and 4 PUSCH duration are under discussion)
Issue 9-1-15: Test metric
Support Option 1


 
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

	R4-2011340
Nokia, Nokia Shanghai Bell
DraftCR for 38.104: High reliability and low latency BS demod requirements

	Huawei: 
1) Regarding to the FRC numbering in Annex A, A.2A and A.3A were used in this CR. We think A.3Aand A.3Bare more reasonable. But in the latest version of 38.104, 16QAM with R=434/1024 has been numbered as A.7. 
[image: ]
   This issue has been listed in issue 11-2-4, we can follow the agreement later.
2) In table 8.2.X.1-1, we recommend to separately introduce requirements of BLER=0.001% and BLER=0.01% in spec as listed in sub-topic 11-2 in this documents. 
3) In table 8.2.X.1-1 and table 8.2.Y.1-1. The parameter of “PUSCH aggregation factor” is missing.
4) In table A.2A-1, the payload size and code block size including CRC of G-FR1-A2A-4 may incorrectly. The number should be 2976 and 2960. Please double check the results.

	
	Company B

	
	
Ericsson: Section A.3.A, the DM-RS position indicates ops1, but there is only 1 DM-RS symbol
Regarding section numbering, we prefer to separate 0.001% (ultra-low) BLER and higher reliability, since the BS may support one but not both of these. We should discuss whether separate tables is sufficient or separate headings would be better.


	

	YYY
	Company A

	
	Company B

	
	



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:
BS demodulation requirements of low latency for FR2
· SCS/CBW for FR2: 60kHz/50 MHz, 120 kHz/ 50 MHz
· TDD pattern: DDDSU, S=10:2:2
· Aggregation factor for TDD: n1
· Channel model：TDLA30-300
· Antenna configuration：1x2, ULA low
· Bandwidth allocation：Full bandwidth
· Maximum number of HARQ re-transmissions: 1
· DM-RS Type: Type 1
· DM-RS duration: Single-symbol DM-RS
· Start symbol: 0
· Test metric: 70% TP

Candidate options:
Recommendations for 2nd round:
BS demodulation requirements of low latency for FR2
· Test applicability rule for FR1 and FR2 if both are supported by BS
· Option 1: Tests shall be done for either FR1 or FR2 
· Option 2: Tests shall be done for both, and only 1 SCS will be tested for each frequency band with test applicability rule.
· Option 3: Tests shall be done for both, all supported SCS will be tested for FR1 and only 1 SCS need to be tested for FR2. 
· MCS
· Option 1: MCS10 from table 3
· Option 2: MCS 5 or MCS 2 from table 3
· DM-RS
· Option 1: 1+0 and 1+1.
· Option 2: 1+0 
· Option 3: 1+1 if symbol length larger than 4 
· Symbol length
· Option 1: 2
· Option 2: 4
CRs: In 2nd round, the section number and name can be decided. Companies are encouraged to comment on these CRs. CRs can be revised in 2nd round.
Simulation results alignments: Only four companies uploading their simulation results. More inputs from other companies are encouraged.



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

	
	
	



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  

	R4-2011340
	to be revised



Discussion on 2nd round
Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	Issue:


	
	




Summary for 2nd round 
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
	Status summary 

	
	

	
	

	
	



Topic #10: URLLC BS Rel-16 features
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010978

	Huawei, HiSilicon
	Proposal 3: PUSCH repetition type B should be further discussed in RAN4.
Proposal 4: RAN4 needs to further study inter-UE multiplexing that whether the performance requirements are needed.

	R4-2010282
	Samsung
	Proposal 11: Prioritize the performance requirements specification based on Rel-15 URLLC feature.
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.




Open issues summary
Sub-topic 10-1: Rel-16 URLLC BS features
Issue 10-1-1: Features need to be discussed
· Proposals
· PUSCH repetition type B
· Inter-UE multiplexing
· Other features not precluded.
· Recommended WF
·  TBD

Issue 10-1-2: Whether to define performance requirements for PUSCH repetition type B
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBD

Issue 10-1-3: Whether to define performance requirements for Inter-UE multiplexing
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBD

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

	XXX
	Issue 


	Nokia, Nokia Shanghai Bell
	Issue 10-1-1: Features need to be discussed
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.
It seems promising to add this task to the RAN plenary discussion concerning the content of Rel-17 further enhancement demod WI (moderator: CTC).
Issue 10-1-2: Whether to define performance requirements for PUSCH repetition type B
Not in this WI. See 10-1-1.
Issue 10-1-3: Whether to define performance requirements for Inter-UE multiplexing
Not in this WI. See 10-1-1.

	Ericsson
	In our understanding, PUSCH repetition type B and UL pre-emption could be candidates for performance requirements and should be considered. We do not see an urgency to complete the requirements in Rel-16 in RAN4 though.

	Samsung
	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.

	Huawei
	Rel-16 features are included in URLLC WI. It should be done within this WI.

	Intel
	We suggest to list all Rel-16 features in this meeting and discuss definition of requirements in the next meeting, taking into account that focus of discussion for this meeting is finalization of requirements for Rel-15 features.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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:
No
Candidate options:
Recommendations for 2nd round:
As Rel-16 features are included in the URLLC WI, companies are encouraged to list the Rel-16 features that they would like to discuss in the next meeting in 2nd round.
· Rel-16 features need to be discussed 
· PUSCH repetition type B
· Inter-UE multiplexing
· Other features not precluded.



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

	
	
	



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

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	


	
	

	
	



Summary for 2nd round 
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
	Status summary 

	
	




Topic #11: BS demod CR work split for FR2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010282
	Samsung
	Proposal 13: Samsung can voluntarily take some CR drafting work for FR2 URLLC requirement



Open issues summary
Sub-topic 11-1: CR work split for BS (FR2)
Issue 11-1-1: FR2 CR work split:
· Ericsson volunteers to take some CRs for 38.141-2 FR2
·  Intel volunteers to cover CR for any FR2 requirements 

	Specifacation
	Requirements title
	CR Specifacation
	Frequency range
	CR work
	CR Responsibility

	BS demodulation (38.104/38.141-1/38.141-2)
	FRC for all test cases
	38.104
	FR1
	FRC
	Nokia

	
	
	
	FR2
	FFS
	Samsung

	
	
	38.141-1
	FR1
	FRC
	Ericsson

	
	
	38.141-2
	FR1
	FRC
	Huawei

	
	
	
	FR2
	FFS
	Samsung

	
	Test methodology
	38.104?
	N/A
	Test methodology
	Nokia

	
	
	38.141-1
	N/A
	Test methodology
	Ericsson

	
	
	38.141-2
	N/A
	Test methodology
	Nokia/Huawei

	
	Test applicability for all test cases
	38.141-1
	FR1
	Test applicability
	Huawei

	
	
	38.141-2
	FR1
	Test applicability
	Ericsson

	
	
	
	FR2
	FFS
	FFS

	
	Requirements for PUSCH with ultra-low BLER target (10-5)
	38.104
	FR1
	Requirements
	Nokia

	
	
	
	FR2
	FFS
	Samsung

	
	
	38.141-1
	FR1
	Requirements/Measurement of Performance requirements Annex C.3 / Measurement system set-up Annex D
	Ericsson

	
	
	38.141-2
	FR1
	Requirements / Measurement of Performance requirements Annex C.3
	Ericsson

	
	
	
	FR2
	FFS
	FFS

	
	Requirements for PUSCH with aggregation factor configured
	38.104
	FR1
	Requirements
	Huawei

	
	
	
	FR2
	FFS
	Samsung

	
	
	38.141-1
	FR1
	Requirements/Measurement of Performance requirements Annex C.3 / Measurement system set-up Annex D
	Huawei

	
	
	38.141-2
	FR1
	Requirements / Measurement of Performance requirements Annex C.3
	DoCoMo

	
	
	
	FR2
	FFS
	FFS

	
	Requirements for PUSCH for mapping Type B with low number of symbols
	38.104
	FR1
	Requirements
	Nokia

	
	
	
	FR2
	FFS
	Samsung

	
	
	38.141-1
	FR1
	Requirements/Measurement of Performance requirements Annex C.3 / Measurement system set-up Annex D
	Huawei

	
	
	38.141-2
	FR1
	Requirements / Measurement of Performance requirements Annex C.3
	DoCoMo

	
	
	
	FR2
	FFS
	FFS



· Recommended WF
· Agree on the current work split by considering no CR is assigned to Samsung in FR1. FFS FR2 CRs for 38.141-2 and split to volunteering companies in 2nd round. 

Sub-topic 11-2: Structure for specifications
In #95 e-meeting, we have agreements on the specification layout:
Agreements:
How to capture URLLC features in specifications and structure for test cases capturing:
· Introduce new sections within the existing PUSCH requirements for each separate feature when incorporate URLLC requirements into the specification.
In this sub-topic, the section numbers will be discussed and allocated. According to the agreements, the new features should be added following the existing requirements:

Issue 11-2-1: Section numbers and title for TS38.104
[Moderator]: Companies provide views for issue 11-2-1: TS 38.104, then TS 38.141-1/2 will follow the agreements. The section numbers have been aligned with HST-BS and that we can start from 8.2.6. For TS 38.141-1, section 8.2.5 is reserved for UL timing adjustment.

[image: ]
· Proposals
Option 1 (Intel)
8.2.6 Requirements for PUSCH ultra-low BLER0.001% BLER
8.2.7 Requirements for PUSCH repetition Type A
8.2.8 Requirements for PUSCH mapping Type B with low number of symbols
Option 2 (Nokia):
8.2.X	Requirements for PUSCH for higher reliability
8.2.Y	Requirements for PUSCH for lower latency
Option 3:
8.2.6 Requirements for PUSCH for higher reliability
    8.2.6.1 Requirements for PUSCH ultra-low BLER 0.001% BLER
8.2.6.2 Requirements for PUSCH repetition Type A
8.2.7 Requirements for PUSCH for lower latency
8.2.7.1 Requirements for PUSCH mapping Type B with low number of symbols
Option 4: (Intel)
8.2.6 Requirements for PUSCH for higher reliability URLLC features
    8.2.6.1 Requirements for PUSCH ultra-low BLER 0.001% BLER
8.2.6.2 Requirements for PUSCH repetition Type A
8.2.7 Requirements for PUSCH for lower latency URLLC features
8.2.7.1 Requirements for PUSCH mapping Type B with low number of symbols

· Recommended WF
·  TBD

Issue 11-2-2: Section numbers and title for TS38.141-1
[image: ]
· Proposals
8.2.5 Requirements for PUSCH ultra-low BLER
8.2.6 Requirements for PUSCH repetition Type A
8.2.7 Requirements for PUSCH mapping Type B with low number of symbols
· Recommended WF
·  TBD

Issue 11-2-3: Section numbers and title for TS38.141-2
[image: ]
· Proposals
8.2.7 Requirements for PUSCH ultra-low BLER
8.2.8 Requirements for PUSCH repetition Type A
8.2.9 Requirements for PUSCH mapping Type B with low number of symbols
· Recommended WF
·  TBD

Issue 11-2-4: FRC numbers in Annex A for TS38.104
[image: ]
· Proposals
· Option 1: (DoCoMo: change A.7 to A.4A)
· A.3A Fixed Reference Channels for performance requirements (QPSK, R=99/1024)
· A.3B Fixed Reference Channels for performance requirements (QPSK, R=308/1024)
· Option 2 (Nokia, Intel):
· A.8 Fixed Reference Channels for performance requirements (QPSK, R=99/1024)
· A.9 Fixed Reference Channels for performance requirements (QPSK, R=308/1024)
· Recommended WF
·  TS38.141-1 and TS38.141-2 will follow the agreements of this issue.


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

	XXX
	

	Nokia, Nokia Shanghai Bell
	Issue 11-1-1: FR2 CR work split:
No change for Nokia. We are fine with this work split.

Issue 11-2-1: Section numbers and title for TS38.104
We would prefer to introduce just two new subsections.
One for “lower latency” and one for “higher reliability”, which hold all current (and future) features/requirements pertaining to the respective goal.
This structure would allow us to accommodate future low latency/high reliability features, without exploding the number of PUSCH subsection.
Furthermore we would like to avoid titles such as “ultra-low”, as it would force us to come up with ever more outlandish superlatives in the future. I.e., the proposal from our draftCR is:
8.2.X	Requirements for PUSCH for higher reliability
8.2.Y	Requirements for PUSCH for lower latency
In particular, we would like to capture both 1% and 1e-5 BLER in the same subsection.
We have no preference, if this should result in one or two configuration tables. 
However, the minimum requirement tables should be titled with the exact feature tested (e.g., “2 symbols”, or “PUSCH repetition type A”, or 1% BLER, or 0.001% BLER)
Issue 11-2-2: Section numbers and title for TS38.141-1
Same as 11-2-1.
Issue 11-2-3: Section numbers and title for TS38.141-2
Same as 11-2-1.
Issue 11-2-4: FRC numbers in Annex A for TS38.104
We had previously overlooked the existence of A.7 (434/1024). In order to align with the current spec structure, we would now agree with option 2.

	Ericsson
	Issue 11-1-1: We volunteer to cover one or two of the FR2 CRs to 38.141-2 (depending on the number of other volunteers) for higher BLER. Note that it is not yet agreed to create requirements for FR2 ultra-low BLER.
Issue 11-2-1-3: This split of section headings makes sense and is OK for us. We prefer to separate 10^-5 and high reliability requirements as the BS may support one but not the other. If that could be clarified with separate tables then it is also OK. One thing though is whether to write “ultra-low BLER” in the specifications. If we write ultra-low BLER for 10^-5 BLER, then it is difficult to name a section in case there are requirements at even lower BLER in the future. Alternatives could be “0.001% BLER” or “low BLER”.

	NTT DOCOMO
	Issue 11-1-1: FR2 CR work split:
We are fine with the current CR work split.
Issue 11-2-2: Section numbers and title for TS38.141-1
In our understanding, section 8.2.5 needs to be reserved for UL timing adjustment.
Issue 11-2-4: FRC numbers in Annex A for TS38.104
If option 1 is adopted, section number A.7 should be changed to A.4A.

	Huawei
	Issue 11-2-1: We prefer option 1 or 3.
Issue 11-2-4: Option 1 is more reasonable. Although A.7 with 16QAM has been archived, we can change it to A.4A. But the change may need to be happened later as some performance requirements are referring the A.7.

	Intel
	Issue 11-1-1: FR2 CR work split:
We volunteer to cover CR with definition of any FR2 requirements.
Issue 11-2-1: Section numbers and title for TS38.104
At current stage, we prefer Option 1, because terminology “higher reliability” and “lower latency” is rather confusing from specification reading point of view (it is not clear higher and lower in comparison to what?). One of potential modification:
8.2.6 Requirements for PUSCH for high reliability URLLC features
8.2.7 Requirements for PUSCH for low latency URLLC features
Issue 11-2-4: FRC numbers in Annex A for TS38.104
Probably Option 2 is better from spec structure point of view.


 
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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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:
CR work split for BS (FR2)
· Agree on the current work split. FFS FR2 CRs for 38.141-2 and split to voluntary companies in 2nd round. 

Candidate options:
Recommendations for 2nd round:
FFS FR2 CRs for 38.141-2
Structure for specifications: Continue to discuss in 2nd round



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

	
	
	



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
Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	XXX
	Issue:


	
	



Summary for 2nd round 
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
	Status summary 
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