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Introduction
The discussions in this thread include URLLC UE and BS demodulation requirements for high reliability but with higher BLER and/or lower confidence level and low latency and UE CQI reporting requirements for high reliability. 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 [95e][317] NR_L1enh_URLLC_Demod_Part1. Discussion of test applicability, specification layout and CR work split for UE are added in Topic #4, discussion for BS are added in Topic #7.
· Topic #1: UE demodulation requirements for high reliability with higher BLER and/or lower confidence level. 
· Topic #2: UE PDSCH demodulation requirements for low latency.
· Topic #3: UE CQI reporting requirements for support of CQI table 3. 
· Topic #4: Test applicability, specification layout and CR work split for URLLC UE.
· Topic #5: BS demodulation requirements for high reliability with higher BLER and/or lower confidence level.
· Topic #6: BS demodulation requirements for low latency. 
· Topic #7: Test applicability, specification layout and CR work split for URLLC BS.

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

	R4-2006208
	Apple
	Proposal 1: Do not define UE performance requirements in FR2 for high reliability or low latency features with higher BLER

	R4-2006527
	Intel Corporation
	Proposal 1: For high reliability requirements, exclude PDSCH scheduling in slots 0 and 1 (or 19) within 20 ms for FDD tests and in slots i, where mod(i, 10) = 0, for TDD tests.
Proposal 2: Use MCS 13 for high reliability URLLC PDSCH requirements.

	R4-2007192

	Huawei, HiSilicon
	Proposal 1: We propose to use MCS13 from table 3.

	R4-2007801
	Qualcomm Incorporated
	Proposal 1: Do not define URLLC high BLER test cases for FR2.
Proposal 2: Define high reliability high BLER tests with MCS 19 in Low SE MCS Table.

	R4-2007930
	Ericsson
	Observation 1: For FDD, SNR operating points for 1% BLER target with MCS13/14/15 and 4Rx are too low to be defined as PDSCH demodulation requirements.
Observation 2: For TDD, SNR operating points for 1% BLER target with MCS13/14/15 and 4Rx are too low to be defined as PDSCH demodulation requirements.
Proposal 1: Configure MCS 16 for FDD slot aggregation 
Proposal 2: Configure MCS 16 for TDD slot aggregation



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 R4-2005527 in RAN4 #94 e-meeting, following were agreed:
Agreement of #94bis-e:
· PDSCH Aggregation level: 2 for FDD and TDD
· MCS: Select a suitable MCS value as per the evaluation results for MCS13/14/15/16
· FR2 requirements for High reliability: Keep it open meanwhile prioritize discussion on introducing FR1 requirements in Q2; and interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios

Sub-topic 1-1: UE demodulation requirements with higher BLER and/or lower confidence level
Open issues and candidate options before e-meeting:
Issue 1-1-1: MCS (table 3)
· Proposals
· Option 1: MCS13 (Intel, Huawei)
· Option 2: MCS16 (Ericsson)
· Option 3: MCS19 (QC)
· Recommended WF
· Large span is observed, further alignment is needed, and companies are encouraged to double check or transcribe your simulation results in the file of “Summary of simulation results of NR UE demod (FR1)” which has been uploaded in the draft folder “Simulation results”. 
· [bookmark: _GoBack]

Issue 1-1-2: Scheduling for PDSCH with aggregation factor n2 and SSB scheduled in slot#0 with 20ms periodicity
· Proposals
· FDD:
· Option 1: No scheduling in slots 0 and 1 (or 19) within 20ms.(Intel, Ericsson, Huawei, QC, Apple)
· Option 2: 
· TDD:
· Option 1: No scheduling in slots i, where mod(i, 10) = 0. (Intel, Ericsson, Huawei, Apple) 
· Option 2: 
· Recommended WF
· TBA Agree on option 1 for both of FDD and TDD.

Issue 1-1-3: Whether to define URLLC high reliability requirements for FR2
· Proposals
· Option 1: Yes (Intel)
· Option 2: No (QC, Apple, Huawei, Apple)
· Option 3: Yes with test applicability rule. (Ericsson, Huawei, Intel)
· Recommended WF
· To move forward, is it possible to compromise to Option 3? If yes, company is welcome to share views on the specific test applicability rules during this meeting.
· Continue to discuss.

Issue 1-1-3a: 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.
· Option 2: 
· Recommended WF
· TBA Continue to discuss.

Issue 1-1-3b: Test applicability rule for FR1 and FR2 (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
· Recommended WF
· TBA Continue to discuss.


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

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

	Ericsson
	1-1-2: 
We are ok to skip scheduling to align with SSB for FDD and TDD i.e. Option 1.
1-1-3: Our understanding is that FR1 is prioritized and FR2 then handled in August. For FR2, extreme reliability is not likely, but for some types of URLLC application it is useful to be able to send and receive relatively small, fixed transport blocks. To enable this, at least type B mapping with few symbols should be supported. Slot aggregation may also be useful where enhanced but not extreme reliability is needed. Applicability rules can be discussed further to ensure good test coverage but avoid a large test load.

2020-05-26: Issue 1-1-1: There is a large divergence between the simulation results right now, and so it is probably unwise to select an MCS. Maybe we could agree to select the lowest MCS for which the agreed requirement SNR will end up above -6dB ? We’d also encourage companies to double check simulation parameters to get better alignment for next meeting.

	Huawei
	Issue 1-1-2: We are ok with option 1.
Issue 1-1-3: We prefer option 2. As a compromise, we are ok with option 3. FR2 requirements can be defined with test applicability rule. The FR2 requirements only applicable for UE supporting FR2.

Updates on 27th:
Issue 1-1-2:
@Qualcomm：From our understanding, for TDD, it is a default UE behavior to skip the S slot according to the RAN1 agreements.
@All, As observed by all companies, larger span between the results shared by companies, it is hard to select a suitable MCS for this meeting, to facilitate the further alignment, we summarized all results submitted during this meeting, company is welcome to double check your results.

	Intel
	Issue 1-1-1: Probably in this meeting we can list possible options on MCS and make alignment in the next meeting. Intel can volunteer to prepare paper with simulation assumptions to trigger alignment in the next RAN4 meeting.
Issue 1-1-3: We support Option 1 or Option3.

	Qualcomm
	Issue 1-1-1: Ok to align the results in next meeting.
Issue 1-1-2: For FDD, ok with Option 1. For TDD, we should also skip special slot on top of Option 1.
Issue 1-1-3: We still prefer Option 2 since we don’t see any motivation to define high reliability requirements for FR2. Can proponents provide a practical use case where FR2 high reliability can be used?

	Apple
	Issue 1-1-1: We are fine with Intel’s suggestion and aligning results in next meeting.
Issue 1-1-2: We support option 1 
Issue 1-1-3: We are not okay with recommended WF and support Option 1. We would like to understand motivation and use cases with high reliability requirements in 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

	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:
· MCS: At this stage, we agree to select the lowest MCS that corresponding SNR is above -6dB based on the aligned simulation results.
· Scheduling for PDSCH: 
· FDD: No scheduling in slots 0 and 1 (or 19) within 20ms. 
· TDD: No scheduling in slots i, where mod(i, 10) = 0.

Candidate options:
· Recommendations for 2nd round
:
· MCS
· Whether to define URLLC high reliability requirements for FR2
· Test applicability rule for FR2 (only if FR2 is defined)
· Test applicability rule for FR1 and FR2 (only if FR2 is defined)



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

	Tdoc #
	Simulation assumptions for NR URLLC UE performance requirements test cases
	Intel

	Tdoc #
	Summary of simulation results for NR URLLC UE FR1 performance requirements
	Huawei, HiSilicon



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

	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 

Topic #2: UE demodulation requirements for low latency
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006208
	Apple
	Proposal 1: Do not define UE performance requirements in FR2 for high reliability or low latency features with higher BLER

	R4-2006527
	Intel Corporation
	Proposal 3: Use the following assumptions for requirements with mapping Type B and PDSCH processing capability 2:
· 4 HARQ processes and PDSCH scheduling with HARQ index 3
· MCS 4
· PDSCH duration 2.
Proposal 4: Use the following parameters for Pre-emption indication requirements:
· Pre-emption periodicity: 20% probability with fixed scheduling within 1 radio frame
· FRC: Rank 1 with MCS 13 from MCS Table 1

	R4-2007141

	NTT DOCOMO, INC.
	Proposal 1: Define FR2 PDSCH mapping Type B requirement for Low latency

	R4-2007193

	Huawei, HiSilicon
	Proposal 1: Only define symbol length of 2 to verify mapping Type B and processing capability 2.
Proposal 2: HARQ process is 2 for TDD.

	R4-2007194

	Huawei, HiSilicon
	Proposal 1: We propose to use MCS13 for the pre-emption verification.
Proposal 2: We propose 10% probability for pre-emption periodicity.
Proposal 3: We propose to define the pre-emption with fixed scheduling. 

	R4-2007801
	Qualcomm Incorporated
	Proposal 3: Do not define additional test cases with different durations other than 2 symbols for low latency feature.
Proposal 4: Define the test for low latency feature with only MCS 4.
Proposal 5: Use 2 HARQ processes for FR1 TDD low latency tests.
Proposal 6: Define DL pre-emption test for eMBB with 10% pre-emption probability, fixed scheduling and MCS 4.

	R4-2007929
	Ericsson
	Observation 1: 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 2: For FDD, with MCS13, the maximum throughput cannot be reached for 2Rx without HARQ buffer flushing at the UE receiver.
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.
Observation 4: For TDD, with MCS13, the maximum throughput cannot be reached for 2Rx without HARQ buffer flushing at the UE receiver.
Proposal 1: Configure fixed scheduling for both FDD and TDD pre-emption tests.
Proposal 2: Only configure 10% pre-emption probability for pre-emption tests
Proposal 3: Configure MCS13 for pre-emption tests.
Proposal 4: Define pre-emption tests with HARQ buffer flushing.

	R4-2007932
	Ericsson
	Proposal 1: 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.
Proposal 2: Use 30% BLER as test metric.



Open issues summary
In this section, two tests will be discussed relate to the URLLC UE low latency:
· PDSCH mapping Type B and processing capability 2
· Pre-emption
From the approved WF R4-2005527 in RAN4 #95bis e-meeting, following were agreed for the PDSCH mapping Type B and processing capability 2:
Agreements: 
· SCS/CBW:
· FDD: 15 KHz/10 MHz
· TDD: 30 KHz/ 40 MHz
· TDD pattern (30KHz SCS): DDDSU, S=10:2:2 
· Number of HARQ process: FDD: 2
· K1 for FDD: K1=0
· Channel model: TDLA30-10
· Antenna configuration: 2x2 and 2x4, ULA Low.
· PDSCH symbol length for FDD and TDD:2
· Number of RBs: Full bandwidth only for MCS4
Open Issues:
· Number of HARQ process for TDD: 
· Option 1: 2
· Option 2: 4
· MCS: 
· Option 1: Only MCS 4
· Option 2: Only MCS 17
· Option 3: MCS 4 and MCS 17
· Number of RBs: FFS for MCS17
· PDSCH symbol length for FDD and TDD: FFS whether to define additional requirements for 4os or 7os
· Test metrics: Based on 70% throughput or 30% BLER
· FR2 requirements for PDSCH mapping Type B and processing capability 2: Keep it open meanwhile prioritize discussion on introducing FR1 requirements in Q2; and interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios 

From the approved WF R4-2005527 in RAN4 #94 e-meeting, following were agreed for the Pre-emption:
Agreements:
· Number of pre-empted symbols: Only 2os
Open Issues:
· Pre-emption probability
· Option 1: 10% within 1 radio frame
· Option 2: 20% within 1 radio frame
· Pre-emption scheduling
· Option 1: Fixed scheduling
· Option 2: Non-fixed scheduling (slot periodicity/offset 10/5)
· 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
· Further discuss if the following parameters from Rel-15 PDSCH requirements can be reused for eMBB PDSCH configuration
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD, TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	FDD: 4
TDD: 8

	The number of slots between PDSCH and corresponding HARQ-ACK information and TDD pattern
	
	FDD: 2
TDD: FR1.30-1

	CBW/SCS
	
	FDD: 10/15
TDD: 40/30

	RB allocation
	
	Full bandwidth

	MIMO layer
	
	Rank 1

	Propagation condition
	
	TDLA30-10

	Test metric
	
	70% TP



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

Issue 2-1-2: How to count HARQ process for TDD pattern of DDDSU if only S slot is scheduled.
· Proposals
· Option 1:  (Huawei, QC, Intel, Apple)
[image: ] 
· Option 2: (Intel, QC, Apple)
[image: ]
· Recommended WF
· Continue to discuss

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

Issue 2-1-3: PDSCH symbol length (2os has been agreed)
· Proposals 
· Option 1: Only 2os. (Intel, QC, Huawei)
· Option 2: 
· Recommended WF
· No other options are proposed, recommend to agree only 2os. (Huawei, QC, Apple)

Issue 2-1-4: Test metrics
· Proposals
· Option 1: 70% throughput. (Huawei, Intel, QC, Apple)
· Option 2: 30% BLER (Ericsson)
· Recommended WF
· Although no HARQ retransmission considered, maybe there is difference for TDD between Option 1 and Option 2, company can further share views on which options are more suitable for this test.
· Agree on option1

Issue 2-1-5: Whether to define URLLC UE low latency requirements for FR2
· Proposals
· Option 1: Yes (DoCoMo, Intel)
· Option 2: No (Apple, QC, Huawei)
· Option 3: Yes with test applicability rule. (Ericsson, Huawei, Intel)
· Recommended WF
· To move forward, is it possible to compromise to Option 3? If yes, company is welcome to share views on the specific test applicability rules during this meeting.
· Continue to discuss

Issue 2-1-5a: 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.
· Option 2: 
· Recommended WF
· TBA
· Continue to discuss

Issue 2-1-5b: Test applicability rule for FR1 and FR2 (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
· Recommended WF
· TBA
· Continue to discuss

Sub-topic 2-2: Pre-emption indication
In this sub-topic, the parameters for pre-emption indication will be discussed.
Open issues and candidate options before e-meeting:
Issue 2-2-1: Pre-emption periodicity
· Proposals
· Option 1: 10% probability with fixed scheduling within 1 radio frame. (QC, Ericsson, Huawei)
· Option 2: 20% probability with fixed scheduling within 1 radio frame. (Intel)
· Recommended WF
· The performance difference between no pre-emption and 10% probability pre-emption provided by companies is based on the ideal results. Company can discuss which comparison way is more feasible based on ideal or impairment results.
· As observed by all companies, larger span between the results shared by companies. It is better to align the simulation results. We summarized all results submitted during this meeting, company is welcome to double check your results. 
· Large span is observed, further alignment is needed, and companies are encouraged to double check or transcribe your simulation results in the file of “Summary of simulation results of NR UE demod (FR1)” which has been uploaded in the draft folder “Simulation results”. Together with Issue 2-2-2, we can have agreements after the simulation results are aligned.

Issue 2-2-2: MCS
· Proposals
· Option 1: MCS13 in Table 1. (Intel, Ericsson, Huawei)
· Option 2: MCS4 (QC)
· Recommended WF
· Large span is observed, further alignment is needed, companies are welcome to double check their results.

Issue 2-2-3: Define pre-emption test with HARQ buffer flushing
· Proposals
· Option 1: Yes (Ericsson)
· Option 2: 
· Recommended WF
· Company can check if option 1 is a default UE behaviour as per RAN1 agreements or core specification. ()
This is a default UE behaviour.

Issue 2-2-4: Other test parameters for eMBB
· Proposals
· Option 1: 
· Option 2: 
· Recommended WF
· The following test parameters by reusing the existing eMBB test are suggested in last meeting and company would like to have more time to double check, but no feedback based on the submitted contributions, company can double check them again. (Huawei, Intel, QC)
Agree on the table below
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD, TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	FDD: 4
TDD: 8

	Maximum HARQ transmission
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information and TDD pattern
	
	FDD: 2
TDD: FR1.30-1

	CBW/SCS
	
	FDD: 10/15
TDD: 40/30

	RB allocation
	
	Full bandwidth

	MIMO layer
	
	Rank 1

	Propagation condition
	
	TDLA30-10

	Test metric
	
	TBC




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

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

	Ericsson
	2-1-1: The reason to propose MCS17 is that low latency may be desirable both for UEs in coverage limitation but also for UEs near to the BS in good SNR conditions. With good SNR, the transport block can be sent with fewer RBs and the network can then use RBs for other services. Thus we see ensuring demodulation at high SNR as important (similar to the case for rel-15 requirements, HST etc. where low and high MCS are defined). Another possibility is to consider higher MCS only.

2-1-2, 2-1-2a: Is it really needed to define the number of HARQ processes and how to count them in the requirement description ?

2-1-4: The two ways of writing the metric are equivalent. It is not a big deal, but we have some preference to write as BLER. The reason is: For eMBB where there are retransmissions, a slight increase in SNR increases the throughput, which improves the system. For the low latency URLLC, what is of interest is whether the packet reaches the receiver within the latency constraint or not. Thus the metric is rather a count of the number of pass/fails than an assessment of how much throughput is achieved.

Issue 1-1-5/a: Our understanding is that FR1 is prioritized and FR2 then handled in August. For FR2, extreme reliability is not likely, but for some types of URLLC application it is useful to be able to send and receive relatively small, fixed transport blocks. To enable this, at least type B mapping with few symbols should be supported. Slot aggregation may also be useful where enhanced but not extreme reliability is needed. Applicability rules can be discussed further to ensure good test coverage but avoid a large test load.

2020-05-27:
Issue 2-1-1: Most of the comments about the MCS seem to focus on the fact that URLLC targets small transport block size. This we agree with. In our view, MCS17 does not imply larger transport block size than typical for URLLC applications.
For UEs close to the BS, it is possible to schedule with 2 os, a higher MCS but fewer resource blocks. This enables the network to utilize the remaining resource blocks for other UEs. To simply schedule low MCS on all resource blocks for UEs experiencing high SNR would basically waste network capacity.
So we would like to ask the question do other companies not envisage that low latency UEs may be served at high SNR close to the basestation ? And if they can, how to avoid wasting the spectral efficiency from a network perspective ?
(Note that for slot aggregation the same logic does not apply; if the UE has good SNR then aggregation would simply not be used. We note that in that case and for ultra-low BLER though we are discussing higher MCS for other reasons, even though it implies quite large transport block sizes)

	Huawei
	Issue 2-1-1:
Except the number of scheduled symbol length 2os instead of 7os and smaller K1 values, no other difference, it is better to reuse the existing test parameters as many as possible to compare the performance difference. From our point of view, either low MCS or high MCS is used for test, full bandwidth should be considered. For HST UE demodulation, only performance for one MCS is agreed.
Issue 2-1-2 & 2-1-2a: From our understanding, the HARQ process is only countered on scheduled slots, i.e. if only S slot is scheduled, the HARQ process should be counted on S slot only, so we think method to counter HARQ process in option 2 is incorrect. We would like to know other companies’ views on this so that we can get common understanding on this.
Issue 2-1-3: Agree with the recommended WF.
Issue 2-1-4: Prefer option 1. From RAN4 previous discussions, usually test metric of throughput (Mbps) is used for data channel. BLER is more likely to test high reliability. RAN4 agreed that it is not possible to test the low latency from time point of view, the demodulation performance requirements are used to test the related physical features, it is better to keep the same language of test metric throughput for PDSCH.
Issue 2-1-5: We prefer option 2. As a compromise, we are ok with option 3. FR2 requirements can be defined with test applicability rule. The FR2 requirements only applicable for UE supporting FR2.

Issue 2-2-3: From our understanding, the buffer is default to be flushed after pre-empted.
Issue 2-2-4: Agree with the table.

	Intel
	Issue 2-1-1: Prefer Option 1. We think that one MCS is enough from test coverage point of view. Also, based on our understanding, small TBS/MCS is one of main use case of URLLC.
Issue 2-1-2/2-1-2a: Based on our understanding, both HARQ counting options are possible from NR design point of view. Same time, counting of all slots is more aligned with Rel-15 assumptions. Because counting of only slots with PDSCH will lead to situation that initial transmission and retransmission are scheduled on different TDD slots types. It was not assumed in Rel-15 requirements.
Huawei: NR Rel-15 schedules all DL and S slots used for PDSCH transmission, it is reasonable to use Option 2. Now NR URLLC only schedules S slots as per agreement, it will not lead to situation that initial PDSCH transmission and retransmission are scheduled on different TDD slots types, i.e. always on S slots.
Issue 2-1-4: Prefer Option 1. 70% throughput is more typical for PDSCH requirements. BLER is considered for scenarios where throughput metric is not feasible (i.e. high and ultra-low BLER).
Issue 2-1-5: Prefer Option 1 or 3.
Issue 2-2-1: Recommended WF is not clear. In our results, we compare performance of two UE types (with correct HARQ buffer flushing and without HARQ buffer flushing) for different scenarios and using of real demodulation flow (channel estimation, covariance matrix estimation etc.). Adding of all impairments, probably, just shift operating point for both UE types. Therefore, it is expected that performance difference of both UE types will be same for impairment or ideal results. We suggest to have more discussion in this meeting on simulation assumptions to make decision in the next meeting based on results from companies.
Issue 2-2-2: It can be decided later based on results from companies
Issue 2-2-3: We think that requirements should be defined under assumption that UE makes buffer flushing. Same time, test parameters should be defined in way that UE without HARQ buffer flushing will fail the test.
Issue 2-2-4: Support recommended WF.

	Qualcomm
	Issue 2-1-1: Prefer Option 1.
Issue 2-1-2: Ok with either option. Although we are not sure how to capture Option 2 in the spec.
Issue 2-1-3: Ok with recommended WF.
Issue 2-1-4: Prefer Option 1 to align with existing spec.
Issue 2-1-5: Prefer Option 2.
Issue 2-2-1: Prefer Option 1. Option 2 is too aggressive in practice and we can observe significant degradation with Option 1.
Issue 2-2-2: Prefer Option 2. Based on our simulation results, we see close to 1dB loss with incorrect UE processing.
Issue 2-2-3: Based on our understanding, HARQ buffer flushing is default behaviour.
Issue 2-2-4: Ok with parameter table.

	Apple
	Issue 2-1-1: We support option 1. Defining requirement for 1 MCS is sufficient. Low MCS would be more aligned with URLLC use case. 
Issue 2-1-2/a: Either option 1 for both or option 2 for both. The number of HARQ processes and how to schedule will have to be aligned.
Issue 2-1-3: We are fine with recommended WF. 
Issue 2-1-4: We support option 1. PDSCH requirements are generally defined with 70% of Max TP rather than 30% BLER. We used BLER metric for URLLC high reliability as it was more appropriate in that case. 
Issue 2-1-5: We support option2. Prefer not to define requirements in 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

	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:
PDSCH mapping Type B and processing capability 2
· PDSCH symbol length: only 2os
· Test metrics: 70% throughput
Pre-emption indication
· The pre-emption periodicity and MCS can be decided after the simulation results are aligned.
· Pre-emption with HARQ buffer flushing is a default UE behavior.
· Agree on the eMBB parameters as shown in table below:

	Parameter
	Unit
	Value

	Duplex mode
	
	FDD, TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	FDD: 4
TDD: 8

	Maximum HARQ transmission
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information and TDD pattern
	
	FDD: 2
TDD: FR1.30-1

	CBW/SCS
	
	FDD: 10/15
TDD: 40/30

	RB allocation
	
	Full bandwidth

	MIMO layer
	
	Rank 1

	Propagation condition
	
	TDLA30-10

	Test metric
	
	70% TP




Candidate options:
Recommendations for 2nd round:
PDSCH mapping Type B and processing capability 2 for FR2
· MCS
· How to count HARQ process for TDD pattern of DDDSU if only S slot is scheduled.
· The number of HARQ process for TDD
· Whether to define URLLC high reliability requirements for FR2
· Test applicability rule for FR2 (only if FR2 is defined)
· Test applicability rule for FR1 and FR2 (only if FR2 is defined)

Pre-emption indication:
· Pre-emption periodicity
· MCS



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 


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

	R4-2006208
	Apple
	Proposal #2: Introduce CQI reporting test case in fading channel to verify performance with CQI Table 3 with the following test metrics: 
a) A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time;
b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ

	R4-2006527

	Intel Corporation

	Proposal 5: Define 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

	R4-2007195

	Huawei, HiSilicon

	Proposal 1: The log-time test cannot be avoided by defining CQI reporting test for fading channel.  
Proposal 2: Define CQI reporting for AWGN channel.
Proposal 3: The BLER criteria test metrics presented in TS38.101-4 Section 6 can be reused.
Proposal 4: Do not define CQI test under target BLER = 10^-5.

	R4-2006656

	Qualcomm Incorporated

	Proposal 2: Define CQI reporting tests for testing 99.999% reliability under AWGN condition.
Proposal 3: Define a lower bound for median reported CQI in the CQI reporting tests for 99.999% reliability.
Observation 1: It is possible to have an applicability rule between CQI reporting test and fixed MCS test under AWGN.
Observation 2: Only one long test needs to be run for testing CQI reporting under AWGN condition for 1e-5 BLER with 99.999% confidence level.
Observation 3: Similar to fixed MCS test for ultra-low BLER, long test duration for CQI reporting test can be reduced by using the same X dB relaxation as in fixed MCS test.
Proposal 4: Define CQI reporting test under AWGN condition with 99.999% confidence level.
Proposal 5: Define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of tests as below:
If UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. 
If UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test.



Open issues summary
In this section, the remaining open issues for CQI reporting test will be discussed.
From the approved WF R4-2005527 in RAN4 #94bis 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
· Option 1: Reuse existing BLER criteria test metrics 
· Option 2: Percentage based of the maximum theoretical throughput  
· Option 3: Reuse existing BLER criteria test metrics with a minimum median CQI 
· Option 4: TP ratio with follow CQI vs median CQI and CQI not in set metric 
· Feasibility to define CQI reporting test case and FMCS case at the same SNR
· Option 1: Consider defining FMCS test and CQI reporting test under AWGN with the same SNR and define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of long tests
Sub-topic 3-1 CQI reporting requirements for support of CQI table 3
Open issues and candidate options before e-meeting:
Issue 3-1-1: Propagation channel for CQI reporting
· Proposals
· Option 1: AWGN (Huawei, QC, Ericsson)
· Option 2: Fading channel (Intel, Apple)
· Recommended WF
· TBA Continue to discuss

Issue 3-1-2: Target BLER
· Proposals
· Option 1: 10^-5 (QC)
· Option 2: 10^-3 (Ericsson, Huawei)
· Option 3: 10^-2 (Ericsson, Huawei)
· Recommended WF
· TBA Continue to discuss

Issue 3-1-3: Test metric
· Proposals
· Option 1: (Huawei)
· 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: (Intel, Apple)
· 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
· TBA Continue to discuss

Issue 3-1-4: Feasibility to define CQI reporting test case and FMCS case at the same SNR
· Option 1: (QC) 
Define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of tests as below:
· If UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. 
· If UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test.
· Option 2: Infeasible (Huawei)
· Recommended WF
·  Continue to discuss

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: propagation channel for CQI reporting:
We support Option 1 testing CQI under AWGN channel model.
Issue 3-1-2: Target BLER
We think using 10^-5 BLER will cause unnecessarily long testing time, therefore we propose either testing with 1% BLER or 0.1% BLER under AWGN conditions. 


	Huawei
	Issue 3-1-1: we prefer to define the CQI reporting test under AWGN channel. As we proposed in our contribution that the long-time test cannot be avoided by defining CQI reporting test for fading channel. The metric for fading channel has 3 step:
a) A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time;
b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ;
c) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
The propose of step c) is to ensure the throughput gain is obtained by the reporting accuracy, not a high SNR. So the average BLER shall be greater than or equal to 0.02 when BLER target is 0.1. For CQI table 3, the BLER target is 0.00001, thus, the requirement of step c) should be redefined with a lower average BLER less than 0.00001 if CQI reporting test is defined for fading condition and the long-time test cannot be avoided.

Issue 3-1-2: We prefer not to define the CQI reporting test with ultra-low BLER. We propose to define with a higher BLER: eg. 10^-3 or higher.

Issue 3-1-3: We do not think the lower bound for median reported CQI is necessary. As Qualcomm mentioned: UE may cannot pass the test when median CQI is CQI#0.
From our understanding (Qualcomm can check if our understanding is correct), the test steps are:
a) The UE reports median CQI#0
b) If BLER is less than the BLER target (eg: 10^-5 or other values) with median CQI#0.
c) The UE will be tested with CQI#1, if BLER is larger than the BLER target (eg: 10^-5 or other values) with median CQI#1, the UE passes the test. If not, the UE fail the CQI reporting test.
Another situation is:
a) The UE reports median CQI#0
b) If BLER is larger than the BLER target (eg: 10^-5 or other values) with median CQI#0.
c) The UE should be tested with CQI#0 - 1, because there is no CQI#0 – 1, the UE will use CQI#0 to continue the test. The BLER with CQI#0 will be same with step b, which is larger than the BLER target (eg: 10^-5 or other values). Then the UE fail the test.

So we do not think the lower bound for median CQI is needed. The UE can still report median CQI#0, and it may pass the test or fail the test, which depends on the UE performance. There is no limitation of the metric.

Issue 3-1-4: We do not think it is feasible to define CQI reporting test and FMCS case at the same SNR.
We agree with what Qualcomm said about:
· If UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. 
· If UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test.
The problem is for the FMCS test, UEs are expected to pass the test, the FMCS test result reflects the UE’s performance, thus, for most of the time, the BLER of FMCS test should always < 10^-5. However, the propose of CQI reporting test is to test the CQI reporting accuracy of UE and UEs are not expected always has a BLER < 10^-5 with median CQI. The metric of CQI reporting test allows BLER for median CQI less or larger than 10^-5 and there is no probability expectation of less or larger than 10^-5. 
Although these two tests contain the same test step, the concept is different. If the FMCS test and CQI reporting test are considered together, it seems we expect the BLER of median CQI always should be less than 10^-5. This is conflict with the CQI reporting test metric.

Updates on 27th:
Issue 3-1-3:@Apple: If you remove the BLER criteria from the fading channel test metric, the accuracy of CQI reporting cannot be guaranteed. The test results cannot be trusted.

Issue 3-1-4:@Qualcomm: I understand what you say. But if we cannot decide the results by comparing that CQI with MCS used in FMCS test, then the FMSC still needs to be test. 
For example, in situation:
· If UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. 
But the MCS is smaller than the MCS in FMCS test. Or in situation:
· If UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test.
But the MCS is greater than the MCS in FMCS test.
It cannot always reduce the test efforts in any scenario, but it will complex the test procedure and maybe increase the test efforts.

	Intel
	Issue 3-1-1: Option 2. Based on our understanding, CQI Table 3 with AWGN channel conditions can be only tested with target BLER 10-5. UE will report CQI which corresponds to BLER ~10-5 and BLER for CQI+1 should be higher than 10-3 or 10-2 to pass the test with target BLER higher than 10-5 (i.e. 10-2 or 10-3). However, it is rather questionable that BLER for CQI+1 is higher than 10-3 or 10-2 in case BLER for CQI is about 10-5. Same time, based on our estimation, CQI testing time for BLER 10-5 is not feasible. Therefore, we propose to define CQI requirements for fading channel and consider only CQI statistic and throughput ratio as test metrics (i.e. no BLER metric).

	Qualcomm
	Issue 3-1-1: We prefer Option 1 since we will not be able to test for very low BLER in case of fading and it will not be possible to ensure that UE is not under-reporting CQI with fading since proponents of fading scenario want to remove the BLER criteria from test metric which is present in existing fading test cases.
Issue 3-1-2: Our preference is Option 1 until we make a decision on defining CQI reporting tests with 1e-5 BLER in the other email thread.
Issue 3-1-4: 
To Huawei: We are not proposing that median CQI will always have BLER < 1e-5. We are saying that at least for some CQI, UE will have to have BLER <= 1e-5 in order to pass CQI reporting test and we compare that CQI with MCS used in FMCS test.

	Apple
	Issue 3-1-1: We still support option 2. We can verify performance of CQI table 3 with test in fading channel. CQI table 3 is designed for target BLER of 10-5 and we cannot define a CQI reporting test for higher BLER.
Issue 3-1-2: CQI table 3 is designed for target BLER of 10-5 and we cannot define a CQI reporting test in AWGN for higher BLER.
Issue 3-1-3: Option 3
To Hauwei – we propose to modify the test metric for CQI reporting in fading channel to not have the 3rd metric in order to avoid long test.



 

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 agreements.
Candidate options:
Recommendations for 2nd round:
Continue to discuss all the issues. More inputs are encouraged.



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  

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



Discussion on 2nd round
Sub-topic 3-5-1

Companies views’ collection for 2nd round 

Topic #4: Test applicability, specification layout and CR work split for URLLC UE
Companies’s contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007593

	Intel Corporation

	Proposal 2: Further discuss whether URLLC requirements for Rel-15 features should be defined from Rel-15 or Rel-16. If requirements are defined from Rel-16 then discuss necessity of introduction of Rel-16 RAN4 features and capability signalling.

	R4-2007931

	Ericsson
	Proposal 1: Capture UE URLLC performance requirements in a similar way to the already existing eMBB test cases.
Proposal 2: Set UE performance requirements for URLLC tests on a feature by feature and not be treat URLLC as a package where all tests need to be passed for all UEs claiming URLLC support. 
Proposal 3: Discuss how to split CR the workload of capturing URLLC requirements into the specification.
Proposal 4: Reuse existing Rel-15 eMBB requirements specification layout to capture new demodulation requirements from URLLC WI.




Open issues summary
Sub-topic 4-1: Release independence, Test applicability
Issue 4-1-1: UE URLLC requirements for Rel-15 features release independent from Rel-15
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA Continue to discuss

Issue 4-1-2: Test applicability for Rel-15 URLLC features
· Proposals
· Option 1: Set UE performance requirements for URLLC tests on a feature by feature and not be treat URLLC as a package where all tests need to be passed for all UEs claiming URLLC support. (Ericsson)
· Option 2: 
· Recommended WF
· Supporting of PDSCH repetition ( pdsch-RepetitionMultiSlots) is optional with UE capability, corresponding test applicability is needed
· Supporting PDSCH mapping type B (pdsch-MappingTypeB) is mandatory with UE capability, corresponding test applicability is needed
· Supporting PDSCH processing capability 2 (pdsch-ProcessingType2) is optional with capability and applicable to FR1 only.
· Supporting new 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt) is optional with capability
· Supporting of the CQI table with target BLER of 10^-5 (cqi-TableAlt) is optional with capability
· The corresponding test applicability rules for the following features needs to be specified:
· PDSCH repetition ( pdsch-RepetitionMultiSlots)
· PDSCH mapping type B (pdsch-MappingTypeB)
· PDSCH processing capability 2 (pdsch-ProcessingType2)
· new 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt)
· CQI table with target BLER of 10^-5 (cqi-TableAlt)

Issue 4-1-3: Necessity of introduction of RAN4 features and UE applicability for URLLC requirements for Rel-15 features
· Proposals
· Option 1: Discuss necessity of introduction of Rel-16 RAN4 features and capability signalling. (Intel)
· Option 2: 
· Recommended WF
· There is a parallel discussion on Rel-16 RAN4 UE feature list that includes URLLC
· Continue to discuss


Sub-topic 4-2: Specification layout
Issue 4-2-1: How to incorporate URLLC requirements into the specification
· Proposals
· Option 1: A separate new section for URLLC requirements
· Option 2: New sections within the existing PDSCH requirements for each separate feature. (Ericsson, Huawei, Intel) 
· Option 3: New section within the existing PDSCH requirements for all features and then sub-sections for each separate feature.
· Recommended WF
· TBA Agree on option 2.

Issue 4-2-2: Structure for test cases capturing
· Proposals
· Option 1: Reuse existing Rel-15 eMBB test case structure to capture new demodulation requirements from URLLC WI. (Ericsson)
· Option 2:
· Recommended WF
· Reuse existing Rel-15 eMBB test cases structure to capture new demodulation requirements from URLLC WI. (Ericsson, Huawei, Intel)
· Agree on option 1.


Sub-topic 4-3: CR work split for UE
	Specifacation
	Requirements title
	Frequency range
	CR work
	CR Responsibility

	UE demodulation and CSI (38.101-4)
	Test applicability for all cases
	FR1
	Test applicability
	Huawei, HiSilicon

	
	
	FR2
	FFS
	FFS

	
	FRC for all cases
	FR1
	FRC
	[Intel]

	
	
	FR2
	FFS
	FFS

	
	Requirements for PDSCH with ultra-low BLER target (10-5)
	FR1
	Test methodology
	

	
	
	
	Requirements
	[Ericsson]

	
	
	FR2
	FFS
	FFS

	
	Requirements for PDSCH with aggregation factor configured
	FR1
	Requirements
	Huawei, HiSilicon

	
	
	FR2
	FFS
	FFS

	
	Requirements for PDSCH for mapping Type B and processing capability 2
	FR1
	Requirements
	[Qualcomm]

	
	Requirements for PDSCH for pre-emption indication
	FR1
	Requirements
	[Ericsson]

	
	
	FR2
	FFS
	FFS

	
	CQI reporting test for table 3
	FR1
	Requirements
	[Apple]

	
	
	FR2
	FFS
	FFS



· Recommended WF
· Based on the current agreements, moderator figured out the total CR drafting work as shown above, companies can share views on the CR splitting, all interesting companies can voluntarily take some CR drafting work.

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

	XXX
	Issue 7-1-1: 
Issue 7-1-2: 
Issue 7-1-3: 

	Ericsson
	Issue 4-2-1: 
We are ok with Option 2, the requirements we specify are URLLC related features which are optional with UE capability. Therefore, we think capturing these requirements should not be treated any differently from the existing PDSCH requirements. Also as previously discussed, we prefer not to package URLLC as one set of requirements which all UEs need to pass.
Subtopic 4.2.3 CR work split
We are ok to draft the CR for Ultra-low BLER requirements. And Requirements for PDSCH for pre-emption indication.

	Huawei
	Issue 4-2-1: We prefer option 2.
Issue 4-2-2: Agree with the recommended WF.

	Intel
	Issue 4-2-1: Prefer option 2
Issue 4-2-2: We are fine with recommended WF.
Subtopic 4.2.3 CR work split
Intel can take care about FRC.

	Qualcomm
	Issue 4-3: We are ok to take FR1 requirements for mapping Type B.

	Apple
	Issue 4-2-1: We support option2.
Issue 4-2-2: We support the recommended WF
Sub-topic 4-3: We can take CQI reporting test for table 3 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

	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:
· Test applicability for Rel-15 URLLC UE feature:
· The corresponding test applicability rules for the following features needs to be specified:
· PDSCH repetition ( pdsch-RepetitionMultiSlots)
· PDSCH mapping type B (pdsch-MappingTypeB)
· PDSCH processing capability 2 (pdsch-ProcessingType2)
· new 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt)
· CQI table with target BLER of 10^-5 (cqi-TableAlt)
· 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.

Candidate options:
Recommendations for 2nd round:
· Release independent
· Necessary of introduction of RAN4 features and UE applicability for URLLC requirements for Rel-15 features
· Confirmation of CR work split



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 
	Company
	Comments

	
	

	
	





Topic #5: BS demodulation requirements for high reliability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006062
	Nokia, Nokia Shanghai Bell
	Observation 1: To achieve a 2 PUSCH transmissions multi-slot configuration in DDDSU, a PUSCH aggregation factor of n8 is required.
Proposal 1: RAN4 to consider pusch-AggregationFactor=n8, to enable multi-slot PUSCH transmission.
Observation 2: 5MHz/15kHZ and 10MHz/30kHz are not common high reliability use cases, due to lack of frequency diversity.
Proposal 2: RAN4 to include a disclaimer based on the following text:
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.
Observation 3: FR2 is not a commonly envisioned use case for “pure” high reliability.
Proposal 3: RAN4 to not specify high reliability requirements for FR2.

	R4-2006326

	Samsung
	Observation 1: The RV value for effective UL transmission with PUSCH aggregation level as 8 is same with TDD 30 KHz with 2 PUSCH aggregation level.
Proposal 1: No URLLC requirement with PUSCH aggregation level for TDD pattern with 15 KHz SCS. If needed, the requirement with 8 PUSCH aggregation level is applied with FDD or TDD 30 KHz SCS with 2 PUSCH aggregation level.
Proposal 2: Only define URLLC requirement for 15 KHz SCS for 10MHz, and 30 KHz SCS for 40MHz.

	R4-2006528

	Intel
	Proposal 1: Use pusch-AggregationFactor = n8 for FR1 TDD URLLC high reliability requirements with UL/DL pattern DDDSU

	R4-2007188

	NTT DOCOMO, INC.

	Proposal 1: For high-reliability test, configure aggregation level n8 for 15kHz SCS (Option 2).
Proposal 2: For FR1, define high-reliability requirements with 15 KHz for 5/10 MHz and 30 KHz for 10/40 MHz (Option 1).
Proposal 3: Introduce high-reliability requirements for FR2 if there is no feasibility concern (Option 2).
Proposal 4: For high-reliability, both FR1 and FR2 should be tested for BS that supports both FR1 and FR2 (Option 2).
Proposal 5: For FR2, define high-reliability requirements with 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz (Option 2).

	R4-2007196

	Huawei, HiSilicon

	Proposal 1: PUSCH aggregation factor of n2 for 15 kHz TDD with pattern “DDDSU”.

	R4-2007363

	Ericsson

	Proposal 1: Adopt n8 for 15kHz SCS and slot aggregation
Proposal 2: Include an applicability rule for slot aggregation such that only 1 SCS is tested



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.
From the approved WF R4-2005528 in RAN4 #94bis e-meeting, following were agreed:
Agreement:
· PUSCH aggregation factor: n2 for TDD 30 kHz SCS with TDD pattern 7DS2U.
· Number of PRBs: Full bandwidth.
· SCS/CBW: 15 kHz for 10 MHz, 30 kHz for 40 MHz
· Test applicability for different SCS and channel bandwidth: Reuse the test applicability rules defined for NR Rel-15 PUSCH performance requirements
· Not define requirements with DFT-s-OFDM
· Whether to define requirements for FR2: Keep it open meanwhile prioritize discussion on introducing FR1 requirements in Q2; and interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios in FR2 with ultra-low BLER and/or higher BLER for high reliability and low latency
Open issues:
· PUSCH aggregation factor
· 15 kHz TDD with pattern DDDSU: 
· Option 1: n2
· Option 2: n8
· SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Option 1: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz
· Option 2: Only 15 KHz/10 MHz, 30 KHz/40 MHz
· Whether to clarify the safety statement
· Option 1: No
· Option 2: Yes
· 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
· Whether to define requirements for FR2
· Option 1: No 
· Option 2: Yes
· Test applicability rule for FR1 and FR2 (only if FR2 is defined)
· Option 1: If BS supports both FR1 and FR2, the tests shall be done for either FR1 or FR2
· Option 2: If BS supports both FR1 and FR2, the tests shall be done both
· Option 3: Which tests related to FR1 and FR2 be tested shall be based on BS declaration: [FR1], [FR2], [FR1&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 5-1: BS demodulation requirements 
In this sub-topic, the parameters for FR1 will be discussed:
Open issues and candidate options before e-meeting:
Issue 5-1-1: PUSCH aggregation factor for TDD 15 kHz SCS with pattern DDDSU:
· Proposals
· Option 1: n2 (Samsung, Huawei)
· Option 2: n8 (Nokia, Intel, DoCoMo, Ericsson)
· Option 3: n8 with note (Nokia, Ericsson, Intel)
· 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.
· Option 4: 
· FDD: n2
· TDD: No test case for TDD 15 kHz SCS with pattern DDDSU. (Samsung)

· Recommended WF
· TBAContinue to discuss

Issue 5-1-2: SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Proposals
· Option 1: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz (DoCoMo, Nokia, Ericsson)
· Option 2: Only 15 KHz/10 MHz, 30 KHz/40 MHz (Nokia, Samsung, Huawei, Ericsson, Intel)
· Recommended WF
· TBAContinue to discuss

Sub-topic 5-2: Others
Open issues and candidate options before e-meeting:
Issue 5-2-1: Whether to clarify the safety statement in specification
· Proposals
· Option 1: Yes (Nokia)
· 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 2: Yes (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.)

· Option 32: No (Huawei)
· Recommended WF
· Companies are encouraged to share views on this open issue.
· Continue to discuss

Issue 5-2-2: Whether to define requirements for FR2 
· Proposals
· Option 1: No ( Nokia, Huawei, Samsung) 
· Option 2: Yes (DoCoMo, Intel)
· Option 3: Yes with test applicability rule. (Ericsson, Huawei, Intel)
· Recommended WF
· To move forward, is it possible to compromise to Option 3? If yes, company is welcome to share views on the specific test applicability rules during this meeting.TBA
· Continue to discuss


Issue 5-2-2a: Test applicability rule for FR2 (only if FR2 is defined)
· Proposals
· Option 1: The performance requirements are only applicable for BS supporting FR2.
· Option 2: 
· Recommended WF
· TBA
· Continue to discuss


Issue 5-2-2b: Test applicability rule for FR1 and FR2 (only if FR2 is defined)
· Proposals
· 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 both (DoCoMo)
· Recommended WF
· TBA
· Continue to discuss

Issue 5-2-3: SCS/BW for FR2 (only if FR2 is defined)
· Proposals
· 60 KHz:
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz (DoCoMo)
· 120 KHz
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz (DoCoMo)
· Recommended WF
· TBA
· Continue to discuss

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

	XXX
	Issue 4-1-1: 
Issue 4-1-2: 
Issue 4-1-3: 

	Nokia, Nokia Shanghai Bell
	Issue 5-1-1:
This issue is more delicate than we realized when preparing our contribution.
On one hand, we need to test some form of aggregation for DDDSU, otherwise there is no feature difference to Rel-15 requirements (only the KPI is 1% instead of 30% BLER). Hence a aggregation factor of n8 is required to have a repetition opportunity.
On the other hand, choosing n8 will cause 7 repetitions in FDD, which makes the TDD requirements no 
It is our intention to have two effective transmissions of the UL TB in all circumstances, hence we propose to add a note for the aggregation value along the following lines in the configuration table:
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.
Considering the phrasing of issue 5-1-1, we remain with n8, but request to include a new issue to discuss the above intention, or above note directly.
Issue 5-1-2:
We don’t have a strong opinion on this issue. We still prefer option 2, as practical high reliability deployments will need to exploit frequency diversity. However, we could live with having the minimum CBW as a fallback requirement.
Issue 5-2-1:
We request all companies that are actively taking part in [318] to express themselves clearly on this topic.
If a company does not think such a disclaimer is necessary, please state so explicitly.

	Ericsson:
	Issue 5-1-1: Our intention here in proposing n8 is to create a requirement on the algorithmic performance aggregating 2 slots with 15kHz SCS. In some sense, configuring n8 with this TDD pattern is not so likely, but there are other TDD patterns and FDD where configuring 2 slots aggregation can be applicable. Rather than defining this requirement with a different slot pattern to other requirements, we think that configuring n8 in this particular case is OK as a way to test. We agree with the Nokia comment above that if FDD or some other TDD pattern would be used, then a different setting would be used to achieve 2 slots aggregation. The note proposed by Nokia would be fine to add.
Issue 5-1-2: We also don’t have a strong opinion.
Issue 5-2-1: We in general agree with the principle to have a note to avoid creating the impression that the RAN4 requirement is suitable for safety critical systems or provides a full system requirement. We would propose to word as follows though:
· 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.)
5-2-3/a: Our understanding is that FR1 is prioritized and FR2 then handled in August. For FR2, extreme reliability is not likely, but for some types of URLLC application it is useful to be able to send and receive relatively small, fixed transport blocks. To enable this, at least type B mapping with few symbols should be supported. Slot aggregation may also be useful where enhanced but not extreme reliability is needed. Applicability rules can be discussed further to ensure good test coverage but avoid a large test load.

2020-05-26: Issue 5-1-1: Just to clarify, do Huawei, Samsung propose that there should not be any requirement at all for 15kHz SCS, not even for FDD ? So, for example an FDD only BS doing 15kHz SCS could operate without any performance requirement ?
If the answer is yes… we take the view that a requirement should be created.
If the answer is no, then maybe we should consider two options to select between:
(i) Option 3 as proposed by Nokia
(ii) Define a requirement with n2 and FDD (i.e. all slots UL)

	Huawei
	Issue 5-1-1: We still prefer option 1.
For FDD, two effective transmissions is fine. For TDD DDDSU with n8, this is a not practical configuration. We do not think RAN4 should define test just for the functional purpose.
If we agree n2 for FDD and TDD 30kHz SCS with TDD pattern 7D1S2U, n8 for TDD 15kHz with TDD pattern DDDSU to ensure two effective transmission, how about the aggregation factor for other TDD patterns if we follow NR Rel-15 applicability rule that the requirements are applicable to FDD and TDD with different UL-DL patterns? Whether aggregation factors needs to be discussed for other TDD patterns? There is larger time diversity for the two effective transmissions for n8 for TDD pattern DDDSU, we are not sure if same performance requirements can be applicable for other TDD patterns? or RAN4 should agree to only use the agreed TDD pattern for real testing.
Issue 5-2-1: Option 3. The whole URLLC system safety can only be ensured by considering many aspects and not only the demodulation performances, RAN4 just focus on verification of the demodulation performance from physical layer features designed for URLLC and not a device verification body to ensure the whole safety, it is hard to understand to capture such statement in 3GPP specification.
Issue 5-2-2: We prefer option 1. As a compromise, we are ok with option 3. FR2 requirements can be defined with test applicability rule. The FR2 requirements only applicable for BS supporting FR2.
Maybe the existing test applicability rule for different subcarrier spacing can be reused considering the requirements defined for different SCS for FR1 and FR2.



	Samsung
	Issue 5-1-1: PUSCH aggregation factor for TDD 15 kHz SCS with pattern DDDSU:
With configured TDD pattern DDDSU for 15KHz SCS, the effective transmission is 1 for PUSCH aggregation factor as 2, and 2 for PUSCH aggregation factor as 8. With PUSCH aggregation factor as 8, due to the unavailable UL slots with TDD, the transmission delay will be increasing in order to complete the multi-slot transmission. In that sense, it seems that configured PUSCH aggregation factor with n8 is not a useful scenario to meet the URLLC requirement for 15 KHz SCS with TDD pattern DDDSU. Based on above observations, our suggestion would be:
Option 3: No test case for TDD 15 kHz SCS with pattern DDDSU
Issue 5-1-2: SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
Our preference option 2. 
Issue 5-2-2: Whether to define requirements for FR2 
The applicable scenarios still unclear for us. According to the agreements in last RAN4 meeting, We suggest to focus on remaining open issues in FR1; and postpone FR2 related to discussion to future RAN4 meetings. 

Moderator: Issue 5-1-1: just to clarify what you proposed: no test case for TDD 15 kHz with pattern DDDSU, how about FDD 15 kHz? Configure FDD 15 kHz to n2? Or no test case for FDD 15 kHz. As we did not discuss FDD and TDD separately for BS. 

	Intel
	Issue 5-1-1: We support option 3. Such option allows to ensure that same requirements can be applicable to FDD and TDD. Same time, taking into account that we have note that requirements are applicable to different TDD pattern, we suggest to add additional note that “PUSCH aggregation factor should be configured to have two effective transmissions of the same transport block using procedures from 38.214 Section 6.1.2.1 and 38.213 Section 11.1”.
Issue 5-1-2: Our preference is Option 2.
Issue 5-2-2: Support Option 2 and 3.

	NTT DOCOMO
	Issue 5-1-1: We are fine with Option 3. Our preference is that BS can be tested by using supported duplex mode and TDD patterns. 
Issue 5-2-2: We can compromise to Option 3.


 
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 agreements. 
Candidate options:
Recommendations for 2nd round:
· PUSCH aggregation factor/test for 15 kHz SCS.
· Whether to define additional SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Whether to clarify the safety statement in specification
· Whether to define requirements for FR2
· Test applicability rule for FR2 (only if FR2 is defined)
· Test applicability rule for FR1 and FR2 (only if FR2 is defined)
· SCS/BW for FR2 (only if FR2 is defined)



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

	Tdoc #
	Simulation assumption for NR URLLC BS performance requirements test cases
	Huawei, HiSilicon

	Tdoc #
	Summary of simulation results for NR URLLC BS FR1 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  

	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

Topic #6: BS demodulation requirements for low latency
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006062
	Nokia
	Observation 4: No strong opinion on SCS/CBW combination addition and test metrics.
Observation 5: Choosing 4 symbols for PUSCH prevents the use of DM-RS 1+1.
Proposal 4: RAN4 to choose 7 symbols for PUSCH FR1 mapping type B.

	R4-2006326

	Samsung
	Observation 2:  Mini-slot repetition with 4OS is the typical scenario in RAN1 discussion to supporting dynamic switch between mini-slot repetition and multi-segments
Proposal 3:  Non-slot scheduling with 4 symbols can be considered for the lower latency requirement. 
Proposal 4: Reuse the normal PUSCH test metric with 70% throughput for URLLC latency requirement
Observation 3: From the target SNR value with 70% TP perspective, there is no significant difference with configured 2, 4 and 7 OS for PUSCH mini-slot transmission.

	R4-2006528

	Intel
	Proposal 2: Use symbol length 4os for FR1 PUSCH mapping type B requirements


	R4-2007188

	NTT DOCOMO, INC.

	Proposal 6: Adopt 4os for low-latency requirements (Option 1).
Proposal 7: For FR1, define low-latency requirements with 15 KHz for 5/10 MHz and 30 KHz for 10/40 MHz (Option 1).
Observation 1: According to WID, the objective includes considering both FR1 and FR2.
Observation 2: FR2 TDD has an advantage on low-latency due to shorter symbol length than FR1 TDD.
Observation 3: FR2 PUSCH requirements for mapping type B were introduced in Rel-15 and there is no feasibility concern.
Proposal 8: Introduce low-latency PUSCH requirements for FR2 (Option 2).
Proposal 9: For low-latency, Both FR1 and FR2 should be tested for BS that supports both FR1 and FR2 (Option 2).
Proposal 10: For FR2, define low-latency requirements with 60 KHz for 50/100 MHz and 120 KHz for 50/100 MHz (Option 2).

	R4-20071967

	Huawei, HiSilicon

	Proposal 1: We propose to define symbol length of 4.

	R4-2007363

	Ericsson

	Proposal 3: Adopt 7os for the low latency requirement
Proposal 4: Adopt the term 30% BLER for the requirement metric. (Double check that 30% is preferred as the operating point)
Proposal 5: Take the results presented for slot aggregation and reduced symbols into account for setting requirements.



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:
· MCS: MCS 5 from Table 3
· Number of PRB: Full bandwidth for MCS5
· Not introduce performance requirements for DFT-s-OFDM
· SCS/CBW: 15 kHz for 10 MHz, 30 kHz for 40 MHz
· Test applicability for different SCS and channel bandwidth: Reuse the test applicability rules defined for NR Rel-15 PUSCH performance requirements
· Whether to define requirements for FR2: Keep it open meanwhile prioritize discussion on introducing FR1 requirements in Q2; and interested companies are encouraged to bring more information and analysis for the deployment/usage scenarios in FR2 with ultra-low BLER and/or higher BLER for high reliability and low latency

Open issues:
· Symbol length
· Option 1: 4os 
· Option 2: 7os 
· SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Option 1: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz 
· Option 2: Only 15 KHz/10 MHz, 30 KHz/40 MHz 
· Test metrics
· Option 1: 70% throughput 
· Option 2: 30% BLER 
 Note: Discuss whether to word as throughput, BLER, success rate or something similar.
· Whether to define requirements for FR2
· Option 1: No 
· Option 2: Yes
· Test applicability rule for FR1 and FR2 (only if FR2 is agreed)
· Option 1: Only FR1 or FR2 will be tested based on BS declaration. 
· Option 2: Both FR1 and FR2 should be tested for BS that supports both FR1 and FR2. 
· Option 3: Which tests related to FR1 and FR2 be tested shall be based on BS declaration: [FR1], [FR2], [FR1&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 6-1: BS demodulation requirements for low latency
In this sub-topic, parameters of FR1 for PUSCH mapping Type B will be discussed.
Open issues and candidate options before e-meeting:
Issue 6-1-1: Symbol length
· Proposals
· Option 1: 4os (Samsung, Intel, DoCoMo, Huawei)
· Option 2: 7os (Nokia, Ericsson)
· Recommended WF
· TBA
As Nokia worries about the performance with DM-RS 1+0, maybe we can make a decision based on the simulation results, agree 4os if the performance different between 4os and 7os is small.
· Continue to discuss

Issue 6-1-2: SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Proposals
· Option 1: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz (DoCoMo, Nokia, Ericsson)
· Option 2: Only 15 KHz/10 MHz, 30 KHz/40 MHz (Huawei, Samsung, Intel, Ericsson, Nokia)
· Recommended WF
· TBA
· Continue to discuss

Issue 6-1-3: Test metrics
· Proposals
· Option 1: 70% throughput (Samsung, Nokia, Huawei, Intel)
· Option 2: 30% BLER (Ericsson, Nokia)
· Recommended WF
· Although no HARQ retransmission considered, maybe there is difference for TDD between Option 1 and Option 2, company can further share views on which options are more suitable for this test.
· Agree on option 1

Sub-topic 6-2: Others
In this section, the open issues relate to the FR2 will be discussed.
Open issues and candidate options before e-meeting:
Issue 6-2-1: Whether to define requirements for FR2
· Proposals
· Option 1: No (Nokia, Huawei, Samsung)
· Option 2: Yes (DoCoMo, Intel)
· Option 3: Yes with test applicability rule. (Nokia, Ericsson, Huawei, Intel)
· Recommended WF
· TBA
·  Continue to discuss

Issue 6-2-1a: Test applicability rule for FR2 (only if FR2 is defined)
· Proposals
· Option 1: The performance requirements are only applicable for BS supporting FR2.
· Option 2: 
· Recommended WF
· TBA
· Continue to discuss



Issue 6-2-1b: Test applicability rule for FR1 and FR2 (only if FR2 is defined)
· Proposals
· Option 1: If BS declare to support both FR1 and FR2, the tests shall be done for either FR1 or FR2 (Nokia)
· Option 2: If BS declare to support both FR1 and FR2, the tests shall be done both (DoCoMo)
· Recommended WF
· TBA
· Continue to discuss


Issue 6-2-2: SCS/CBW for FR2 (only if FR2 is defined)
· Proposals
· 60 KHz:
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz (DoCoMo)
· 120 KHz
· Option 1: 50 MHz 
· Option 2: 50 MHz and 100 MHz (DoCoMo)
· Recommended WF
· TBA
· Continue to discuss

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

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

	Nokia, Nokia Shanghai Bell
	Issue 6-1-1:
We are aware that RAN1 has commonly assumed 4 symbols for URLLC, however 4 symbols are the worst-case scenario to us. It is the longest TDRA with only one DM-RS symbol possible, so it should not be chosen for low latency, and with only one more symbol we could have two DM-RS so it should also not be chosen for high reliability.
We conjecture that RAN1 chose 4 symbols to cover the “worst case”; worst delay of 1 DM-RS TDRA, and worst number of DM-RS for reliability),. RAN4 should go for practical deployment and not worst case.
Issue 6-1-2:
We don’t have a strong opinion on this issue. We still prefer option 2, as practical high reliability deployments will need to exploit frequency diversity. However, we could live with having the minimum CBW as a fallback requirement.
Issue 6-1-3:
We disagree with the recommended WF, there is no difference between 70%TPUT and 30%BLER, if 
no HARQ is assumed. We have presented the conversion formulas (for any HARQ reTx) in our contributions can comments to the last two meetings.
We have a preference to choose option 2 (30% BLER), but can live with both options.
Issue 6-2-1:
We have a slight preference to not test FR2, but recognize that FR2 is a more plausible scenario in URLLC. If it is tested, there should be an applicability rule to only test FR1.
Issue 6-2-1a:
We see this issue being in conflict with issue 6-2-2b. We should decide 6-2-1b first.
Issue 6-2-1b:
In accordance with our statements of 6-2-1, we prefer option 1 (If BS declare to support both FR1 and FR2, the tests shall be done for either FR1 or FR2).
Issue 6-2-2
No strong opinion.


	Ericsson
	Issue 6-1-3: The two ways of writing the metric are equivalent. It is not a big deal, but we have some preference to write as BLER. The reason is: For eMBB where there are retransmissions, a slight increase in SNR increases the throughput, which improves the system. For the low latency URLLC, what is of interest is whether the packet reaches the receiver within the latency constraint or not. Thus the metric is rather a count of the number of pass/fails than an assessment of how much throughput is achieved.
Issue 6-2-1: Our understanding is that FR1 is prioritized and FR2 then handled in August. For FR2, extreme reliability is not likely, but for some types of URLLC application it is useful to be able to send and receive relatively small, fixed transport blocks. To enable this, at least type B mapping with few symbols should be supported. Slot aggregation may also be useful where enhanced but not extreme reliability is needed. Applicability rules can be discussed further to ensure good test coverage but avoid a large test load.

	Huawei
	Issue 6-1-1: We prefer option 1. 
From the simulation results, the performance is similar with 4os (DM-RS 1+0) and 7os (DM-RS 1+1). This is a low latency test, smaller symbol duration should be considered. Good performance for DMRS 1+0 can be achieved under higher SNR condition.
Issue 6-1-3: Option 1. From RAN4 previous discussions, usually test metric of throughput (Mbps) is used for data channel. BLER is more likely to test high reliability. RAN4 agreed that it is not possible to test the low latency from time point of view, the demodulation performance requirements are used to test the related physical features, it is better to keep the same language of test metric throughput for PDSCH.

Issue 6-2-1: We prefer option 1. As a compromise, we are ok with option 3. FR2 requirements can be defined with test applicability rule. The FR2 requirements only applicable for BS supporting FR2.
Maybe the existing test applicability rule for different subcarrier spacing can be reused considering the requirements defined for different SCS for FR1 and FR2.

Updates on 27th:
Issue 6-1-1: @Nokia: We agree with Samsung that DMRS 1+0 and DMRS 1+1 were defined for NR R15 eMBB FR2 with 10os, the performance difference is small according to the 38.104:
[image: ]


	Samsung
	Issue 6-1-1: Symbol length
Mini-slot repetition with 4OS is the typical scenario in RAN1 discussion to supporting dynamic switch between mini-slot repetition and multi-segments
With 7OS symbol length, in current Rel-15 BS demod requirement, RAN4 has already defined with 10 symbols requirement with type B. In terms for performance, we do not think the performance will be too much different. 
One issue raised by companies is about the channel estimation performance; consider the number of DMRS is 1. For eMBB with FR2, 1 DMRS is also defined where the length of data symbol is 9, the proper performance can be also achieved. Since the length of data symbol is 3 for 4OS. Thus, we think there is no limitation, 
Therefore, we prefer to align with RAN1 Rel-16 URLLC discussion with 4 OS. 
Issue 6-1-2: SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
Our preference is option 2.
Issue 6-2-1: Whether to define requirements for FR2
A general comment, our preference is to focus on FR1 remaining open issues first, defer FR2 related discussion and decisions to future RAN4 meetings.

	Intel
	Issue 6-1-3: Prefer Option 1. Throughput metric is more typical for PUSCH requirements.
Issue 6-2-1: Support Option 2 and 3.

	NTT DOCOMO
	Issue 6-2-1: We can compromise to Option 3.


 
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:
· Test metrics: 70% throughput

Candidate options:
Recommendations for 2nd round:
· Symbol length
· Whether to define additional SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Whether to define requirements for FR2
· Test applicability rule for FR2 (only if FR2 is defined)
· Test applicability rule for FR1 and FR2 (only if FR2 is defined)
· SCS/CBW for FR2 (only if FR2 is defined)



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 

Topic #7: Test applicability, specification layout and CR work split for URLLC BS
Companies’s contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007362

	Ericsson
	Proposal 1: The 3 types of feature (ultra-low BLER, slot aggregation and low latency with low number of symbol) should be treated separately in the specifications.
Proposal 2: The BS declares support for each of the 3 features independently of the others.
Proposal 3: The specification should refer to the features separately and not to URLLC
Proposal 4: Introduce tables within the PUSCH requirements for (i) ultra-low BLER operation (ii) slot aggregation and (iii) type B mapping with reduced symbols.
Proposal 5: Split CR drafting for 38.104, 38.141-1 and 38.141-2 main section and annex between interested companies.




Open issues summary
Sub-topic 7-1: Test applicability
Issue 7-1-1: Test applicability rule for different URLLC features.
· Proposals
· Option 1: The BS declares support for each of the 3 features independently of the others. (Ericsson)
· Option 2: 
· Recommended WF
· The BS declares support for each of the 3 features independently of the others : the alternative 64QAM MCS table, PUSCH aggregation, PUSCH mapping Type A and Type B 
Continue to discuss


Sub-topic 7-2: Specification layout
Issue 7-2-1: How to incorporate URLLC requirements into the specification
· Proposals
· Option 1: A new section for URLLC requirements
· Option 2: New sections within the existing PUSCH requirements for each separate feature. (Ericsson, Nokia, Huawei, DoCoMo)
· Option 3: New section within the existing PUSCH requirements for all features and then sub-sections for each separate feature
· Recommended WF
· TBA
· Agree on option 2


Sub-topic 7-3: CR work split for BS

	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
	FFS

	
	
	38.141-1
	FR1
	FRC
	Ericsson

	
	
	38.141-2
	FR1
	FRC
	Huawei

	
	
	
	FR2
	FFS
	FFS

	
	Test methodology
	38.104?
	N/A
	Test methodology
	Nokia

	
	
	38.141-1
	N/A
	Test methodology
	Nokia?

	
	
	38.141-2
	N/A
	Test methodology
	

	
	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
	FFS

	
	
	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
	FFS

	
	
	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
	

	
	
	
	FR2
	FFS
	FFS

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

	
	
	
	FR2
	FFS
	FFS

	
	
	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
	

	
	
	
	FR2
	FFS
	FFS



· Recommended WF
· Based on the current agreements, moderator figured out the total CR drafting work as shown above, companies can share views on the CR splitting, all interesting companies can voluntarily take some CR drafting work.


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

	XXX
	Issue 7-1-1: 
Issue 7-1-2: 
Issue 7-1-3: 

	Nokia, Nokia Shanghai Bell
	Issue 7-1-1: 
We agree with the recommended WF.
Issue 7-2-1:
We mostly agree with option 2 (New sections within the existing PUSCH requirements for each separate feature), however for [4,7] symbol PUSCH the URLLC requirements are very close to the Rel-15 “non-slot” PUSCH requirements. Still the configuration table should not be re-used and a separate one for low latency should be introduced.
Issue 7-3-1:
We don’t think that a test methodology section is required in 38.104.
In general we don’t think that an extensive test methodology section, as in LTE, is necessary. It should be left up to the vendor and testing houses to define statistically viable tests.

In staying with “tradition”, Nokia would like to volunteer for the following sections:
- 38.104 FR1 (requirements and FRC)
- 38.104 test methodology (if agreed to be necessary)
Corresponding change marks have been introduced in the table.
We recommend in general that no one company takes “all three specifications for a section”, since we prefer the numbers and sections to be cross-checked between different companies.

	Ericsson
	7-3: We have added Ericsson for some of the CRs. Probably for FR2 we should agree whether to introduce requirements first before assigning authors. After we see all interested companies we could adjust the assignments between companies.

2020-05-26: 7-3: To Huawei: Yes we’re fine with the swap

	Huawei
	Issue 7-1-1: Agree with the recommend WF.
Issue 7-2-1: Option 2.
For the specific test case structure, reuse or create new table, we can further discuss it based on the draftCR in next meeting.
Issue 7-3:
We are not sure if test methodology is required or not for 38.104, based on our current understanding, we also think it is not needed for 38.104. In such case, is it ok for Nokia to take the CR for drafting test methodology for 38.141-1?
@Ericsson, we share the views from Nokia that no one company take all specifications for one cases to cross-checking between companies, is it ok exchange the FRC and test applicability assignment between Ericsson and Huawei?

	NTT DOCOMO
	Issue 7-1-1: We agree with recommended WF. 
Issue 7-2-1: We are OK with Option 2. 
Issue 7-3-1: We can prepare CRs. We have added “DCM” to some CRs, but any part is OK for us.


 
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:

· Introduce new sections within the existing PUSCH requirements for each separate feature when incorporate URLLC requirements into the specification.

Candidate options:
Recommendations for 2nd round:
· Test applicability rule for different URLLC features.
· Confirmation of CR work split



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 
	Company
	Comments
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Table 11.2.2.1.2-1: Minimum requirements for PUSCH, 50 MHz channel bandwidth, 60 kHz SCS.

" Number | Numberof | Cyclic Propagation | Fraction of FRC: Addition | PTRS: | SNR-
of X | demodulation | prefix- | conditionsand | maximum | (AnnexA): | al DM- (dB)-
antennas:| branches. correlation matrix | throughpu RS

(Annex G)- t position.

CEEEE 20 Normal| TDLA30-300 Low= | 70 % GFR2A3 1. | posO- No- 20-

GFR2-A313: | _posi~ No- 220

Normal=| TDLA30-300 Low= | 70 % GFR2A41. | posOs | Yes: 12.0-

No- 115.

GFR2-A411:| poste | Yeso 10.7-

No- 10.70





