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Introduction
The discussions in this thread include URLLC UE and BS demodulation performance requirements for high reliability with higher BLER and low latency. The discussion about UE and BS demodulation requirements for high reliability with BLER 10^-5 and confidence level 99.999% and CQI reporting test will happen in another thread RAN4 [98e][321] NR_L1enh_URLLC_Demod_Part1. 
Simulation results for most of the test cases will be aligned. More discussion will be happened on pre-emption and PUSCH repetition Type B.
CRs for FR1 are submitted for simulation results updating.
Topics in this summary:
URLLC UE:
· Topic #1: UE demodulation performance requirements for high reliability
· Sub-topic 1-1: High reliability for FR1
· Sub-topic 1-2: High reliability for FR2
· Topic #2: UE demodulation performance requirements for low latency
· Sub-topic 2-1: PDSCH mapping Type B and processing capability 2 for FR1
· Sub-topic 2-2: PDSCH mapping Type B for FR2
· Sub-topic 2-3: UE demodulation requirements for pre-emption

URLLC BS:
· Topic #3: BS demodulation requirements for high reliability and low latency
· Topic #4: URLLC BS Rel-16 features

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

	R4-2100170
	Qualcomm Incorporated
	Proposal 1: Define high reliability high BLER FR2 slot aggregation tests with MCS 16 or 19 in Low SE MCS Table.

	R4-2100200
	Apple
	Proposal #1: The number of slots between final repetition PDSCH and corresponding HARQ-ACK information for FDD: 2. 
Proposal #2: In TDD define the number of slots between final repetition PDSCH and corresponding HARQ-ACK information
Proposal #3: Define requirements with PDSCH slot aggregation in FR2 with MCS 13 or MCS 16.

	R4-2101243
	Intel Corporation
	Proposal 1:	Use the number of slots between PDSCH and corresponding HARQ-ACK information for FDD requirements equal to 3 for initial transmission and 2 for repetition.
Proposal 2:	Use MCS 13 for FR2 PDSCH high reliability requirements.

	R4-2101244
	Intel Corporation
	Simulation results for URLLC UE demodulation requirements

	R4-2101328
	Huawei, HiSilicon
	Proposal 1: The number of slots between final repetition PDSCH and corresponding HARQ-ACK information for FDD is 2.
Proposal 2: We propose the following parameters for TDD:
	Parameters
	FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	6 if mod(i,10) = 2
5 if mod(i,10) = 4
3 if mod(i,10) = 6

	Note 3:	i is the slot index per frame; i = {0,…,19}



Proposal 3: For TDD, table A.1.2-2 can be used for PDSCH repetitions over multiple slots performance requirements. 
Proposal 4: We propose the number of HARQ process of TDD is 4 for PDSCH repetitions over multiple slots.
Proposal 5: We propose MCS16 for FR2 PDSCH high reliability with higher BLER test.
Proposal 6: We propose the implemented SNR value for FR2 PDSCH Mapping Type B performance requirements is -1 dB.

	R4-2101330
	Huawei, HiSilicon
	Simulation results for URLLC UE demodulation requirements

	R4-2102117
	Ericsson
	Proposal 1: Select MCS16 or MCS17 for FR2 slot aggregation test.

	R4-2102119
	Ericsson
	Simulation results on UE URLLC demodulation performance requirements with higher BLER



Open issues summary
In this section, UE demodulation performance requirements for high reliability with slot repetitions are discussed for both of FR1 and FR2. For FR1, the simulation results are updated, then the SNR values will be further aligned.
For FR2, the proper MCS will be selected based on the submitted simulation results.

Sub-topic 1-1: UE demodulation requirements for high reliability for FR1
From the approved WF R4-2017509 in RAN4 #97 e-meeting, following were agreed:
Open issues of #97-e:
· HARQ number of slots between PDSCH and corresponding HARQ-ACK information for FDD
· Option 1: 4
· Option 2: 3 for initial transmission and 2 for repetition
· Option 3: The number of slots between final repetition PDSCH and corresponding HARQ-ACK information for FDD: 2  
· Option 4: The number of slots between initial transmission PDSCH and corresponding HARQ-ACK information for FDD: 3
Open issues and candidate options before e-meeting:
Issue 1-1-1:  The number of slots between PDSCH and corresponding HARQ-ACK information for FDD
· Proposals
· Option 1: 3 for initial transmission and 2 for repetition. (Intel)
· Option 2: The number of slots between final repetition PDSCH and corresponding HARQ-ACK information for FDD: 2  (Apple, Huawei, Ericsson)
· Recommended WF
· By considering there is no ACK/NACK feedback for the initial transmission, it is meaningless to define this parameter for the initial transmission. However, the meaning of this parameter should be clarified properly. Thus, the moderator recommend to change the parameter name in table 5.2.2.1.6-2 as “The number of slots between final repetition PDSCH and corresponding HARQ-ACK information”

There are some parameters in spec still TBD, please provide your opinions below:
Issue 1-1-2: The number of slots between PDSCH and corresponding HARQ-ACK information for TDD:
· Proposals
· Option 1: (Huawei, Apple)
	Parameters
	FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	6 if mod(i,10) = 2
5 if mod(i,10) = 4
3 if mod(i,10) = 6

	Note 3:	i is the slot index per frame; i = {0,…,19}


· Recommended WF
·  Option 1

Issue 1-1-2a: How to state “the number of slots between PDSCH and corresponding HARQ-ACK information for TDD” in TS 38.101-4
· Proposals
· Option 1: Table A.1.2-2 of TS 38.101-4 can be used for PDSCH repetitions over multiple slots performance requirements. No new table is needed. (Huawei)
· Option 2: Directly state in the parameter table for TDD similar to FDD. (Apple)
· Recommended WF
·  To align with existed test parameters tables for TDD in spec, the moderator recommends to refer Annex A.1.2 but adding note in test parameter table as Intel suggested: “ACK/NACK feedback is generated for PDSCH on slot i, where mod(i,10) = {2, 4, 6}”

Issue 1-1-3: Number of HARQ processes for TDD:
· Proposals
· Option 1: 4 (Huawei, Ericsson)
· Recommended WF
·  Option 1. Has been agreed in RAN4 96e, WF R4-2012648.

Issue 1-1-4: FR1 PDSCH repetition over multiple slots simulation alignment:
Please check simulation results alignment in R4-2101333.
· Recommended WF
· Regarding to R4-2101333, span between companies’ simulation results is small. The results are aligned. The SNR values for spec 38.101-4 can be used. (Apple, QC, Intel with [], Huawei)
· The SNR values will be added in CR with [].


Sub-topic 1-2: UE demodulation requirements for high reliability for FR2
From the approved WF R4-2017509 in RAN4 #97 e-meeting, following were agreed:
Open issues of #97-e
· MCS
· Option 1: MCS19 from Table 3
· Option 2: MCS16 from Table 3
· Option 3: MCS13 from Table 3
· Higher or equal to -4 dB for final 2 Rx requirement definition (average ideal SNR alignment result + IM).

Open issues and candidate options before e-meeting:
Issue 1-2-1: MCS
· Proposals
· Option 1: MCS19 from Table 3 (QC)
· Option 2: MCS17 from Table 3 (Ericsson)
· Option 3: MCS16 from Table 3 (QC, Apple, Huawei, Ericsson)
· Option 4: MCS13 from Table 3 (Apple, Intel)
· Higher or equal to -4 dB for final 2 Rx requirement definition (average ideal SNR alignment result + IM).
· Recommended WF
· Based on the simulation results submitted by companies, the real SNR for MCS13 is around -5.5dB for most companies and below -6 dB for one company. As MCS16 is acceptable by majority companies, the moderator recommends MCS16 from Table 3 as the agreement.
· Option 3.

Issue 1-2-2: FR2 PDSCH repetition over multiple slots simulation alignment:
Please check simulation results alignment in R4-2101333.
· Recommended WF
· Regarding to R4-2101333, span between companies’ simulation results is small. The results are aligned. The SNR values for spec 38.101-4 can be used. (Apple, QC, Intel with [], Huawei)
· The SNR values will be added in CR with [].

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

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

	Ericsson
	Issue 1-1-1: HARQ number of slots between PDSCH and corresponding HARQ-ACK information for FDD
We are OK with option 2; ACK/NACK will be sent after the last repetition

Issue 1-1-3: Number of HARQ processes for TDD:
OK with option 1


	Apple
	Issue 1-1-1: HARQ number of slots between PDSCH and corresponding HARQ-ACK information for FDD
Option 2 as ACK/NACK is sent after last repetition of PDSCH. 
Issue 1-1-2: The number of slots between PDSCH and corresponding HARQ-ACK information for TDD 
Option proposed is fine with us.
Issue 1-1-2a: How to state “the number of slots between PDSCH and corresponding HARQ-ACK information for TDD” in TS 38.101-4
We can include the number of slots between PDSCH and HARQ-ACK in the test parameters table for TDD similar to FDD instead of referencing table A.1.2-2 and adding another entry there. 
Issue 1-1-4: FR1 PDSCH repetition over multiple slots simulation alignment
We support the recommended WF.
Issue 1-2-1: MCS
We are fine with defining requirements with MCS 16. Also the span in results is smaller with MCS 16.
Issue 1-2-2: FR2 PDSCH repetition over multiple slots simulation alignment
We support the recommended WF.


	Intel
	Issue 1-1-1: HARQ number of slots between PDSCH and corresponding HARQ-ACK information for FDD
Based on our understanding, we need first to clarify the meaning of this configuration in specification. If this configuration just describes the delay between slot with HARQ feedback and the last slot with PDSCH for which feedback is transmitted, then Option 2 can be considered. If this configuration describes the content of DCI field “PDSCH-to-HARQ_feedback timing indicator”, then Option 1 should be considered because, based on our understanding, DCI is transmitted in all slots (i.e. initial and repetition).

	
	Issue 1-1-2: The number of slots between PDSCH and corresponding HARQ-ACK information for TDD:
Similar comment as for Issue 1-1-1. If this configuration just describes the delay between slot with HARQ feedback and the last slot with PDSCH for which feedback is transmitted, then Option 1 can be considered. Overwise, we need to define HARQ delay for slots with initial transmissions also.
Issue 1-1-2a: How to state “the number of slots between PDSCH and corresponding HARQ-ACK information for TDD” in TS 38.101-4
Based on our understanding we can reuse configuration from Table A.1.2-2 and just add note in table with test parameters: “ACK/NACK feedback is generated for PDSCH on slot i, where mod(i,10) = {2, 4, 6}”
Issue 1-1-3: Number of HARQ processes for TDD:
Based on our understanding, Option 1 was already agreed in RAN4 96e meeting (WF R4-2012648)
Issue 1-1-4: FR1 PDSCH repetition over multiple slots simulation alignment:
For now, we are fine to put requirements in []. Need time to double check if our results are final.
Issue 1-2-1: MCS
As compromise, we are fine for consider MCS 16 for requirements definition.
Issue 1-2-2: FR2 PDSCH repetition over multiple slots simulation alignment:
For now, we are fine to put requirements in []. Need time to double check if our results are final.

	Qualcomm
	Issue 1-1-1: HARQ number of slots between PDSCH and corresponding HARQ-ACK information for FDD
Option 2. In our understanding, single DCI triggers both the slots and ACK/NACK is sent after last repetition of PDSCH. 
Issue 1-1-2: The number of slots between PDSCH and corresponding HARQ-ACK information for TDD 
Ok with Option 1.
Issue 1-1-2a: How to state “the number of slots between PDSCH and corresponding HARQ-ACK information for TDD” in TS 38.101-4
No strong preference.
Issue 1-1-3: Number of HARQ processes for TDD:
Ok with Option 1.
Issue 1-1-4: FR1 PDSCH repetition over multiple slots simulation alignment
Ok with recommended WF.
Issue 1-2-1: MCS
Ok with MCS16.
Issue 1-2-2: FR2 PDSCH repetition over multiple slots simulation alignment
Ok with recommended WF.



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

	R4-2100201
(Apple)

CR to 38.101-4 on requirements with slot aggreagation in FR2

	Intel: Probably update is needed depending on outcome of discussions on Issue 1-1-2a

	
	Huawei: the SNR values can be updated for FR2.

	R4-2101245
(Intel)
CR on FRC for URLLC UE Higher BLER requirements

	Apple: In Table A.3.2.2.5-10, the max TP must be half as we have PDSCH repetition.

	
	Intel: We will update this part.

	
	

	R4-2101337
(Huawei)
CR to TS 38.101-4 Correction of UE performance requirements for FR1 URLLC PDSCH repetitions over multiple slots.

	Huawei: TBD was updated depending on agreements of issues 1-1-2/1-1-3.
The SNR values were updated.

	
	



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:
UE demodulation requirements for high reliability for FR1
· The number of slots between PDSCH and corresponding HARQ-ACK information for FDD:
the meaning of this parameter should be clarified properly in table 5.2.2.1.6-2 as “The number of slots between final repetition PDSCH and corresponding HARQ-ACK information: 2”
· The number of slots between PDSCH and corresponding HARQ-ACK information for TDD:
	Parameters
	FR1.30-1

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	6 if mod(i,10) = 2
5 if mod(i,10) = 4
3 if mod(i,10) = 6

	Note 3:	i is the slot index per frame; i = {0,…,19}



· How to state “the number of slots between PDSCH and corresponding HARQ-ACK information for TDD” in TS 38.101-4:
Table A.1.2-2 of TS 38.101-4 can be used for PDSCH repetitions over multiple slots performance requirements. No new table is needed.
To align with existed test parameters tables for TDD in spec, refer Annex A.1.2 but adding note in test parameter table: “ACK/NACK feedback is generated for PDSCH on slot i, where mod(i,10) = {2, 4, 6}”
· Number of HARQ processes for TDD: 4 
· FR1 PDSCH repetition over multiple slots simulation alignment: simulation results aligned, will be updated in CR with [].

UE demodulation requirements for high reliability for FR2
· MCS: MCS16 from table 3
· FR2 PDSCH repetition over multiple slots simulation alignment: Simulation results aligned, will be added in CR with [].
Candidate options:
· Recommendations for 2nd round
· No open issues for 2nd round



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

	WF
	WF for URLLC UE with higher BLER
	Intel



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

	R4-2100201
(Apple)
	To be revised

	R4-2101245
(Intel)
	To be revised

	R4-2101337
(Huawei)
	To be revised




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

	R4-2100170
	Qualcomm Incorporated
	Proposal 2: Define DL pre-emption test for eMBB with 10% pre-emption probability and MCS 4.
Observation 1: There is no performance difference between correct pre-emption or no pre-emption in case of TDD based on current simulation assumptions.
Proposal 3: Use 10 HARQ processes in case of TDD DL Pre-emption tests.

	R4-2100200
	Apple
	Proposal #4: Introduce requirements for pre-emption indication with 20% pre-empted slots and MCS of 16.
Proposal #5: Define requirements for pre-emption indication at 70% of maximum throughput.

	R4-2101243
	Intel Corporation
	Proposal 3:	Define Pre-emption indication requirements under one of the following conditions:
eMBB MCS 16
Pre-emption probability 10%
Test metric: 70% of max T-put


	R4-2101244
	Intel Corporation
	Simulation results for UE demodulation requirements.

	R4-2101328
	Huawei, HiSilicon
	Proposal 7: We propose to use MCS16 from Table 1 for pre-emption test case.
Proposal 8: We propose to configure 20% pre-emption probability.

	R4-2101330
	Huawei, HiSilicon
	Simulation results for FR2 PDSCH demodulation requirements for high reliability.

	R4-2102084
	MediaTek inc.
	Proposal: Use MCS 13 to define pre-emption.

	R4-2102117
	Ericsson
	Proposal 2: Only configure 10% pre-emption probability for pre-emption tests
70% throughput test metric
Observation 1: With MCS13, the performance gap is not more than 1dB in most cases; With MCS 16/17 there is sufficient performance gap larger than 1dB in all cases, however max throughput can not be achieved even with the correct buffer flushing receiver processing.
1% BLER test metric
Observation 2: With MCS13, the performance gap is not always larger than 1dB in FDD and an error floor of 8% BLER is observed in TDD; with MCS 16/17, in FDD, the performance gap is larger than 1dB with 2RX and is about 0.8dB with 4Rx, in TDD, an error floor of 8% BLER is observed without correct buffer flushing receiver, therefore the performance degradation is significant compared to with correct buffer flushing.

	R4-2102119
	Ericsson
	Simulation results on UE URLLC demodulation performance requirements with higher BLER



Open issues summary
This section includes three sub-topic:
· Sub-topic 2-1: PDSCH mapping Type B and processing capability 2 for FR1
· Sub-topic 2-2: PDSCH mapping Type B for FR2
· Sub-topic 2-3: UE demodulation requirements for pre-emption
 
Sub-topic 2-1: PDSCH mapping Type B and processing capability 2 for FR1
The SNR values will be aligned based on the simulation results provided by companies.
Issue 2-1-1: FR1 PDSCH mapping Type B and processing capability 2 simulation results alignment:
Please check simulation results alignment in R4-2101333.
For some cases, the span is 3dB, please double check your simulation results.
· Recommended WF
·  Now the span is acceptable, simulation results are aligned.

Sub-topic 2-2: PDSCH mapping Type B for FR2
From the approved WF R4-2012648 in RAN4 #96 e-meeting, following were agreed:
Agreements from #96:
· Symbol length: 2os
· DMRS configuration: Type 1, Single-symbol DM-RS, 0 additional DM-RS
· PTRS configuration: Frequency density 2, Time density 1, RE offset 2 
· MCS: MCS4 from Table 1. 
· Maximum number of HARQ re-transmission: 1
· Number of HARQ process: 4
· Overhead for TBS determination: 0

Open issues and candidate options before e-meeting:
Issue 2-2-1: FR2 PDSCH mapping Type B simulation results alignment:
Please check simulation results alignment in R4-2101333.
· Recommended WF
· Regarding to R4-2101333, span between companies’ simulation results is small. The results are aligned. The SNR values for spec 38.101-4 can be used.
Apple: Isn't the acceptable span is smaller than 2dB?
Intel: For R15, the acceptable span is 2.5 dB.
Moderator: the simulation results were updated. The span is acceptable. And can be updated in CR.

Sub-topic 2-3: UE demodulation requirements for pre-emption
From the approved WF R4-2017509 in RAN4 #97 e-meeting, following were agreed:
Open Issues:
· Pre-emption probability
· Option 1: 10% within 1 radio frame
· Option 2: 20% within 1 radio frame
· eMBB MCS 
· Option 1: MCS13 in Table 1
· Option 2: MCS4 in Table 1
· Option 3: MCS 16 in Table 1
· Test metric
· Option 1: 70% of max T-put
· Other options are not precluded
· Select proper test parameters and test metric to discriminate UE behaviour and ensure proper UE processing i.e. the performance gap > 1dB 
· Companies are encouraged to prepare comparison analysis of UE with and without HARQ buffer flushing of pre-empted bits to decide on options above
Open issues and candidate options before e-meeting:
Issue 2-3-1: Simulation results observation (based on R4-2101333):
The gain between with and without buffer flushing is 
MCS4 with 10% and 20% probability: For majority companies, the gain is very small, less than 0.1 dB. 
MCS13 with 20% probability: the span between companies are very large, larger than 4 dB.
MCS 16 with 20 % probability: For majority companies, the maximum throughput cannot reach 70%.  
· Recommended WF
· Consider MCS13 or MCS16 with 10% probability.
· As indicated by Intel, the average gain for MCS13 with 10% is 0.6dB, which is not testable.
· According to the simulation results, MCS16 with 10% is a proper test setup (Ericson, Apple, Intel, Huawei)
· Please fill your impairment results for MCS16 with 10% probability for both of FDD and TDD. (a new table for impairment results is added in R4-2101333)

Issue 2-3-1a: MCS
· Proposals
· Option 1: MCS16 from Table 1. (Apple, Intel, Huawei)
· Option 2: MCS13 from Table 1 (MTC, Ericsson)
· Option 3: MCS 4 from Table 1 (QC)
· Recommended WF
·  Option 1

Issue 2-3-1b: Pre-emption probability
· Proposals
· Option 1: 20%. (, 
· Option 2: 10% (Intel, Ericsson, QC, Apple, Huawei)
· Recommended WF
·  Option 2

Issue 2-3-2: Test metric:
· Proposals
· Option 1: 70% maximum throughput (Apple, Intel, Huawei, Ericsson, QC)
· Recommended WF
·  Option 1


Issue 2-3-4: Pre-emption pattern for TDD 
· Recommended WF
· 10% probability: change from (0 1 0 0 0 0 0 0 0 0) to (0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0).

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

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

	Ericsson
	Issue 2-3-1a: MCS
We are OK with MCS16 with 10% probability
Issue 2-3-2: Test metric:
We are OK with 70% throughput if we for the suggested MCS


	Apple
	Issue 2-2-1: FR2 PDSCH mapping Type B simulation results alignment:
The span in alignment results is 2.3 dB and 2.8 dB for impairment. Isn’t the acceptable span 2 dB or lower in order to define requirements?
Issue 2-3-1a: MCS
We support defining requirements with MCS 16
Issue 2-3-1b: Pre-emption probability
We are fine with 10% pre-emption probability with MCS 16.
Issue 2-3-2: Test metric:
Option 1: 70% Max TP.
Issue 2-3-4: HARQ process for TDD
Option 1 is fine with us. 


	Intel
	Issue 2-1-1: FR1 PDSCH mapping Type B and processing capability 2 simulation results alignment:
We’ve updated our results based on R4-2101244. Now span is rather reasonable.
Issue 2-2-1: FR2 PDSCH mapping Type B simulation results alignment:
As for as I remember, the acceptable span for Rel-15 requirements was within 2.5 dB for alignment results. Therefore, probably existing span is fine.
Issue 2-3-1a: MCS and Issue 2-3-1b: Pre-emption probability
We support MCS 16 with 10% pre-emption or MCS13 with 20 % pre-emption. Based on R4-2101333, average gain from correct RX processing is 0.6 dB for MCS13 with 10 % pre-emption which is not testable and not aligned with previous agreement.
Issue 2-3-4: HARQ process for TDD
Based on our understanding, this proposal tries to resolve issue that initial transmission and its retransmission is always pre-empted for TDD case. We suggest to modify pre-emption pattern rather than modify typical TDD configuration: 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 (not 0 1 0 0 0 0 0 0 0 0) for 10% and 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 (not 0 1 1 0 0 0 0 0 0 0) for 20%.

	Qualcomm
	Issue 2-2-1: FR2 PDSCH mapping Type B simulation results alignment:
Ok with recommended WF. We agree with Intel. Span should be within 2.5dB.
Issue 2-3-1: MCS and Pre-emption probability
Based on our simulations, we do see significant SNR difference with MCS13 and 10% probability. So, we prefer MCS13 with 10% probability.
Issue 2-3-2: Test metric:
Ok with Option 1.
Issue 2-3-4: HARQ process for TDD
We are ok with Intel’s proposal. That is probably a better way to handle this issue because we won’t have to modify HARQ timeline.

	Huawei
	We updated the simulation results for FR2 mapping Type B. the span is acceptable. 


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

	R4-2102822
(QC)
CR on FR1 PDSCH Mapping Type B and Processing Capability 2 Requirements

	Huawei: the SNR values can be updated according to the new updated simulation results.

	
	

	R4-2100171
(QC)
Correction CR on URLLC Higher BLER Performance Requirements


	Overlap with R4-2102121

	
	Intel: Based on our understanding, we cannot remove note and make renumbering of the rest of notes. If we remove note, then we just need to put Void.
Qualcomm: We are ok to void it but we think that note 1 should not be there since it restricts UE implementation. Ericsson can capture this change as part of their CR.

	R4-2102121
(Ericsson)
CR to TS 38.101-4: Performance requirements for URLLC High BLER feature tests

	Qualcomm: Please merge changes from R4-2100171 for voiding the note1.

	
	



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:
· FR1 PDSCH mapping Type B and processing capability 2 simulation results alignment: Simulation results aligned. 
· FR2 PDSCH mapping Type B simulation results alignment: Simulation results aligned.

UE demodulation requirements for pre-emption:
· MCS: MCS16
· Pre-emption probability: 10%
· Test metric: 70% maximum throughput
· Pre-emption pattern for TDD: 
10% probability: change from (0 1 0 0 0 0 0 0 0 0) to (0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0).

Candidate options:
· Recommendations for 2nd round
· Simulation results alignment for pre-emption: Please fill your impairment results for MCS16 with 10% probability for both of FDD and TDD. (a new table for impairment results is added in R4-2101333)





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

	
	No assignment
	



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

	R4-2102822

	To be revised.

	R4-2100171

	To be revised.

	R4-2102121

	To be revised.





Topic #3: BS demodulation requirements for high reliability and low latency
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100923
	Samsung
	Simulation results for BS demodulation requirements.

	R4-2101247
	Intel Corporation
	Simulation results for URLLC BS demodulation requirements

	R4-2101332

	Huawei, HiSilicon

	Simulation results on FR2 PUSCH demodulation reuqirements with higher BLER and low latency

	R4-2101329
	Huawei, HiSilicon
	Proposal 1: For FR2 PUSCH high reliability with higher BLER performance requirements, we propose the implemented SNR value of -12.1 dB for 60 kHz/50 MHz, -13.3 dB for 60 kHz/100 MHz, -11.8 dB for 120 kHz/50 MHz and -12.6 dB for 120 kHz/100 MHz.

	R4-2102115
	Ericsson
	Simulation results for BS URLLC high BLER

	R4-2100560

	Nokia, Nokia Shanghai Bell

	On NR Rel-16 BS demodulation performance requirements with higher BLER and simulation results



Open issues summary
All parameters are stable for Rel-15 BS demodulation requirements, the simulation results will be aligned based on the updated results for both of FR1 and FR2 during this meeting.
Open issues and candidate options before e-meeting:
Issue 3-1: FR1 high reliability simulation results alignment:
Please check simulation results alignment in R4-2101334.
For some cases, the span is larger than 3dB, please double check your simulation results.
· Recommended WF
· For some cases, the span is larger than 3dB. Simulation results need to be further aligned. 
· Results with large span compared with other companies’ are highlighted. Only Nokia provided opinions for this open issue, more comments are encouraged from other companies during the 2nd round discussion.
Issue 3-2: FR2 high reliability simulation results alignment:
Please check simulation results alignment in R4-2101334.
For some cases, the span is larger than 3dB, please double check your simulation results.
· Recommended WF
·  For some cases, the span is larger than 3dB. Simulation results need to be further aligned. 
· Results with large span compared with other companies’ are highlighted. Only Nokia provided opinions for this open issue, more comments are encouraged from other companies during the 2nd round discussion.
Issue 3-3: FR1 Mapping Type B simulation alignment:
Please check simulation results alignment in R4-2101334.
· Recommended WF
· Regarding to R4-2101334, span between companies’ simulation results is small. The results are aligned. The SNR values for spec 38.104 and 38.141 can be used.
· The simulation results are aligned.

Issue 3-4: FR2 Mapping Type B simulation alignment:
Please check simulation results alignment in R4-2101334.
· Recommended WF
· Regarding to R4-2101334, span between companies’ simulation results is small. The results are aligned. The SNR values for spec 38.104 and 38.141 can be used.
· The simulation results are aligned.


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

	Nokia, Nokia Shanghai Bell
	Issue 3-1 to Issue 3-4: Simulation results alignment
We will double check our results within the first week, however we think it is possible to accept the current result as they are. The span is not excessive, and the calculated mean does represent all delivered results sufficiently well.
We can go ahead and finalize the performance requirements.

===== Update 1 ====
We think Issue 3-1 and Issue 3-2 are sufficiently aligned. No need to force further alignment in case no more updates are delivered this meeting.

	
	

	
	


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

	CR/TP number
	Comments collection

	R4-2100561

(Nokia)

	Huawei: The SNR values can be updated based on the new updated simulation results. 

	R4-2100562
(Nokia)
	

	R4-2100927
Samsung

	[Samsung]: Based on existing spec structure released after last RAN plenary meeting, the sub clauses for PUSCH requirement related with Rel-16 URLLC feature (0.001% BLER, repetition type A and mapping type B with non-slot transmission) is starting from 8.2.6 to 8.2.8 for conducted performance requirements and 11.2.2.4 for 2-step RACH CR for radiated performance requirements, which is collision with the work-split agreed in the last meeting.
We would like to hear the views from rapporteur and other companies whether the heading of PUSCH requirement related with repetition type A and mapping type B with non-slot transmission for radiated requirement, should be started from 11.2.2.5 with following 2-step RACH, or moving 2-step RACH to a later heading number

	
	[Nokia]: We see the issue. A similar issue was previously observed between section 8 and 11.2.1 (BS type 1-O), see our comment to R4-2101044 below.
However, given that FR2 requirements were agreed rather late, we can’t claim precedence over 2SR requirements and changing an agreed heading is difficult.
In this case we would be fine with starting FR2 URLLC after 2SR in BS type 2-O. The 1:1 heading relationship with conducted testing is lost, but this seems to be acceptable.

	
	Huawei: We see this issue, as 2-step RACH has been merged in the spec, this is difficult to change the numbering. We are fine to following the 2-step RACH.
The SNR can be updated.

	R4-2100928
Samsung

	

	R4-2100929
Samsung

	

	R4-2100930
Samsung

	

	R4-2101044
DoCoMo
	[Nokia]: Following the CR approval of the last plenary meeting, Nokia noticed (rather late) that the heading of “8.2.1.5	Test Requirement” was wrongly implemented due to a collision with another agreed 2-step-RACH CR (it should correctly be 8.2.7.5). MCC was requesting a heading rectification by new CR, while the 2SR CR was moved to a later heading number.
Due to certain circumstances Nokia submitted a CR to fix this heading mis-implementation (see R4-2102285) before talking to the work-split appointed company DCM. If DCM wishes to rectify the heading in their CR, we can set our R4-2102285 to not pursued. Alternatively, we can agree R4-2102285 in parallel to R4-2101044 to fix the heading.
[Docomo] to NOKIA, thank you for noticing and fixing the mis-implementation. We will correct the heading numbers in our CR with indication in cover sheet that NOKIA’s contribution (R4-2102285) is included. Because square brackets need to be removed anyway in this meeting, so we correct the heading numbers together with removal of them.
[Nokia] OK. In this case we will propose to set the status of our CRs to “merged” and DCM will incorporate the fix in their revision.

	
	Huawei: The SNR values can be updated based on the new updated simulation results.
No PTRS for FR2, the TBD can be updated.

	R4-2101045
DoCoMo
	

	R4-2101248
Intel
	Huawei: FRC and SNR can be updated.

	R4-2101249
Intel
	

	R4-2101335
Huawei
	Huawei: the SNR values need to be updated after further alignment.

	R4-2101336
Huawei
	

	R4-2101339
Huawei
	Huawei: the SNR values need to be updated after further alignment.

	R4-2101340
Huawei
	

	R4-2101341
Huawei
	Huawei: the SNR values need to be updated after further alignment.

	R4-2101342
Huawei
	

	R4-2102285
Nokia
	Huawei: the SNR values need to be updated after further alignment.
No PTRS for FR2, the TBD can be updated in Table 8.2.7.4.2-1
[Nokia] This CR was only dealing with the heading alignment. The content was handled by DCM.
[Nokia] Following the discussion with DCM above, this CR can be recommended as status: 
“Merged with revision of R4-2101044”.

	R4-2102286
Nokia
	[Nokia] Following the discussion with DCM above, this CR can be recommended as status: 
“Merged with revision of R4-2101045”.



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:
· FR1 Mapping Type B simulation alignment: Simulation results aligned.
· FR2 Mapping Type B simulation alignment: Simulation results aligned.
Candidate options:
Recommendations for 2nd round:
· FR1 high reliability simulation results alignment: For some cases, the span is larger than 3dB (3.9dB). Simulation results need to be further aligned. Results with large span compared with other companies’ are highlighted. Only Nokia provided opinions for this open issue, more comments are encouraged from other companies during the 2nd round discussion.
· FR2 high reliability simulation results alignment: For some cases, the span is larger than 3dB (3.6dB). Simulation results need to be further aligned. Results with large span compared with other companies’ are highlighted. Only Nokia provided opinions for this open issue, more comments are encouraged from other companies during the 2nd round discussion.



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

	WF
	WF for URLLC BS with higher BLER
	Huawei



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

	CR/TP number
	Comments collection

	R4-2100561

(Nokia)
	To be revised.

	R4-2100927
Samsung
	To be revised.

	R4-2100929
Samsung
	To be revised.

	R4-2101044
DoCoMo
	To be revised.

	R4-2101248
Intel
	To be revised.

	R4-2101335
Huawei
	To be revised.

	R4-2101339
Huawei
	To be revised.

	R4-2101341
Huawei
	To be revised.

	R4-2102285
Nokia
	Merged with revision of R4-2101044

	R4-2102286
Nokia
	[bookmark: _GoBack]Merged with R4-2101045




Topic #4: URLLC BS Rel-16 features
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100560
	Nokia, Nokia Shanghai Bell
	PUSCH repetition type B scenarios
Observation 1: There are at least four distinct, but common in deployment, ways to configure PUSCH repetition type B. Each configuration covers different use cases and stresses the receiver implementation in particular ways. All of them required separate minimum performance requirements.
PUSCH repetition type B issues
Observation 2: Depending on the chosen configuration (especially, TDRA, repetitions K, and addPos) the TB can experience extensive puncturing, with strong impact on demodulation performance. Details concerning DM-RS configuration application to actual repetition remain to be aligned.
PUSCH repetition type B in Rel-16
Proposal 1: RAN4 to not treat PUSCH repetition type B demodulation performance requirements in this WI.

	R4-2100796
	China Telecom
	Proposal 1: Introduce BS demodulation requirements for Rel-16 PUSCH repetition type B to verify at least the two testing points including: 1) repetition for non-slot based transmission within a slot; 2) different numbers of OFDM symbols and different code rates for the initial and repeated transmissions. The two testing points can be covered by either two tests or one single test.
Proposal 2: To verify the second testing point, consider to use a high code rate in the initial transmission, which results in code rate of larger than 1.0 in the re-transmission(s) with shorter symbol length than the initial transmission.

	R4-2100923
	Samsung
	Observation 1: The basic requirement for type B with one nominal transmission and S+L<14 has been verified in Rel-15 
Observation 2: The symbol length and number of DMRS for each actual repetition transmission can be different for the scenario of one nominal repetition transmission and S+L>14, which will impact on the effective code rate for each actual repetition transmission  
Observation 3: DMRS sharing is not supported between different actual repetition transmissions in Rel-16, joint DMRS channel estimation across repetition is one of objective for Rel-17 coverage enhancement WI.
Observation 4: If no RCC parameter invalidsymbolpatttern configured, the number of actual repetition transmission equals number of nominal repetition, and symbols for each actual repetition are same, which is similar as PUSCH repetition type A, for K nominal repetitions, where the length for each nominal repetition transmission is less than 14 (S+L<14), and the K nominal repetitions transmission is done within the slot.
Observation 5: If RCC parameter invalidsymbolpatttern configured, the nominal repetition will be divided into one or more actual repetition transmissions.  The RV and symbol length for each actual repetition is different, where the length for each nominal repetition transmission is less than 14 (S+L<14), and the K nominal repetitions transmission is done within the slot.
Observation 6: The nominal repetition will be divided into one or more actual repetition transmissions.  The RV and symbol length for each actual repetition is different, where the length for each nominal repetition transmission is less than 14 and (S+L>14), and the K nominal repetitions transmission is done across the slots.
Proposal 1: Don’t introduce the BS demodulation requirement with PUSCH repetition type B for Rel-16 URLLC WI in Rel-16 timeline. If needed, further discuss the necessity to introduce the related requirement in Rel-17 performance enhancement WI or Rel-17 coverage enhancement WI. 

	R4-2101246
	Intel Corporation
	Proposal 1:	Define Rel-16 URLLC BS demodulation requirements to verify PUSCH repetition Type B using the following assumptions:
· S = 0
· L = 7
· Number of repetitions = 2

	R4-2101329
	Huawei, HiSilicon
	Proposal 3: PUSCH repetition Type B performance requirements should be specified.
Proposal 4: We propose the parameters listed in table below for PUSCH repetition Type B:




Open issues summary
Sub-topic 4-1: Rel-16 URLLC PUSCH repetition Type B
In this section, URLLC Rel-16 features for BS will be discussed.
The open issues of #97 e-meeting for Rel-16 URLLC BS features are listed below:
Open issues:
· Whether to define performance requirements for PUSCH repetition type B
· Postpone the decision in next RAN4 meeting, and till Dec 2020 focused on Rel-15 test cases open issues.
· Whether to define performance requirements for Inter-UE multiplexing
· Agreement: Do not define the performance requirement for inter-UE multiplexing as no demodulation impact is expected.

Issue 4-2-1: Typical scenarios for PUSCH repetition type B:
For PUSCH repetition Type B, different scenarios existed as shown in figure below, in order to simplifying the discussion, we treat figure 1 as scenario 1, figure 2 as scenario 2 and figure 3 as scenario 3:
Scenario 3:
Scenario 1:
Scenario 2:
4 symbols, 4 nominal repetitions
Slot boundary
4 symbols, 2 repetitions
Slot boundary
14 symbols, 1 nominal repetition
Slot boundary
Note: this case requires S+L>14.


 10 symbols, 2 nominal repetitions
[image: ]Scenario 4:


10 symbols, 1 repetition
[image: ]Scenario 5:


· Proposals
· Option 1: Scenario 1 (S+L < 14, K > 1),within slot. (Intel, Samsung, Nokia)
· Option 2: Scenario 2 (S+L < 14, K >1), across slot boundary. (Huawei, CTC, Ericsson(a simple setup based on scenario 2), Samsung, Nokia, Intel, DoCoMo)
· Option 3: Scenario 3 (S+L >14, K = 1) (Samsung, Nokia, Intel)
· Option 4: Scenario 4 (S+L > 14, K >1). (Nokia, Intel) 
· Option 5: Scenario 5 (S+L <14, K = 1) (Samsung)
· Recommended WF
· Note: As Intel indicated that usually TDD requirements are defined in unified manner, i.e. applicable to different TDD UL/DL patterns. Two consecutive slots are required for option 2-4 scenarios. If option 2-4 is considered, requirements will be applicable to FDD and TDD with certain UL/DL configurations.

Issue 4-2-1a: Whether consider scenarios with RRC configuration of InvalidSymbolPattern when defining the test cases
· Option 1: Yes. (Nokia, Samsung)
· Option 2: No. (Huawei, Intel, Ericsson (if crossing slot is considered))
· Recommended WF
· TBD

Issue 4-2-1a-1: Please state your reasons of why consider or do not consider InvalidSymbolPattern:
· Yes. Because it result in the different actual coding rate for each actual repetition. (Samsang)
· No: 
· Because from deomd perspective, the transmission across slot boundary contains the same test purposes. (Huawei, Ericsson)
· To simplify test setup (Intel)


Issue 4-2-1b: Coding rate for the segments around the slot boundary
· Option 1: Similar coding rates for the segments around the slot boundary. (Nokia)
· Option 2: Largely different coding rates for the segments around the slot boundary. (Nokia)
· Option 3: Only consider one proper setup for selected scenario, no necessary to test both option 1 and option 2 for the same scenario.(Huawei, Intel)
· Recommended WF
· TBD


Issue 4-2-2: Define requirements for:
· Proposals
· Option 1: Define test cases for both of repetition for non-slot transmission within a slot and different numbers of OFDM symbols when crossing slot boundary. (CTC, Huawei, DoCoMo)
· Option 2: Define test case only for repetition for non-slot transmission within a slot (Intel)
· Option 3: Define test case only for different numbers of OFDM symbols when crossing slot boundary.
· Option 4: No test cases. (Samsung, Nokia)
· Recommended WF
· Should be based on the conclusion of issue 4-2-1/1a/1b. 

Issue 4-2-2a: Number of test cases (only if option 1 is agreed for Issue 4-2-2):
· Proposals
· Option 1: One single test to cover two testing points. (CTC, DoCoMo)
· Option 2: Two separate test cases. (CTC)
· Recommended WF
· TBD

Issues about testing repetition for non-slot transmission within a slot if this is agreed to be defined:
Issue 4-2-2-1: Start symbol
· Proposals
· Option 1: 0. (Intel, Huawei)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-2-2: Symbol length
· Proposals
· Option 1: 7 (Intel)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-2-3: Number of repetitions
· Proposals
· Option 1: 2 (Intel)
· Option 2: 
· Recommended WF
· TBD

Issues about testing different number of OFDM symbols when transmission crossing slot boundary if this is agreed to be defined:
Issue 4-2-3-1: Understanding alignment for “The DM-RS transmission procedure is applied for each actual repetition separately based on the allocation duration of the actual repetition”
· Proposals
· Option 1: Different DMRS configuration applied for different number of OFDM symbols. (CTC)
· Option 2: Copy the DMRS configuration of nominal repetition to actual repetition.
· Option 3: Other understanding not precluded.  
· Recommended WF
· This issues is raised by a company. From RAN1’s spec, different DMRS configuration will be applied for different number of OFDM symbols. (Option 1)

Issue 4-2-3-1a: DMRS position alignment
Company has concern about the DMRS position, please provide your opinion for the example below:
Example:
S=6, L=11, K=2, single symbol type B DM-RS with addPos=1:
[image: ]
DMRS for the 13th symbols of the first slot:
· Option 1: Contains DMRS (Nokia)
· Option 2: No DMRS.
· Recommended WF
· TBD

Issue 4-2-3-2: How to determine the TBS:
· Proposals
· Option 1: Based on the number of REs of the one nominal repetition. (CTC)
· Option 2: Based on the number of REs of all the repetitions.
· Option 3: Other option not precluded.
· Recommended WF
·  This issue is raised by a company. From RAN1’s spec, the TBS will be determined based on the number of Res of the one nominal repetition. (Option 1)

Issue 4-2-3-3: Start symbol
· Proposals
· Option 1: 0. (Huawei, CTC)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-3-4: Symbol length
· Proposals
· Option 1: 4 (Huawei, CTC)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-3-5: Number of nominal repetitions
· Proposals
· Option 1: 4 (Huawei, CTC)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-3-6: Whether code rate for repetition transmission should be larger than 1:
· Proposals
· Option 1: Yes. Use a high code rate in the initial transmission, code rate of larger than 1.0 in the re-transmission with shorter symbol length than the initial transmission. (CTC)
· Option 2: No. From RAN1’s spec, the UE is not required to handle PUSCH transmission if the actual coding rate is larger than 1. (Huawei)
· Recommended WF
· TBD

Issue 4-2-3-7: Transform precoding:
· Proposals
· Option 1: CP-OFDM only (Huawei)
· Option 2:Both of DFT-S-OFDM and CP-OFDM (CTC)
· Recommended WF
· TBD

Issue 4-2-3-8: Antenna configuration:
· Proposals
· Option 1: 1x2, ULA Low (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-9: Mapping type:
· Proposals
· Option 1: Mapping Type B (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-10: DMRS type:
· Proposals
· Option 1: Type 1 (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-11: DMRS duration:
· Proposals
· Option 1: Single-symbol DMRS (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-12: Number of additional DMRS
· Proposals
· Option 1: 0 for nominal repetition (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-13: SCS and BW:
· Proposals
· Option 1: 30 kHz for 40 MHz (Huawei)
· Option 2: Both of 30 kHz and 15 kHz (CTC)
· Option 3: 15 kHz SCS for 5 MHz and 10 MHz CBW, and 30 kHz SCS for 10 MHz and 40MHz CBW (DoCoMo)
· Recommended WF
· TBD

Issue 4-2-3-14: Frequency allocation:
· Proposals
· Option 1: Full bandwidth (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-15: Propagation condition:
· Proposals
· Option 1: TDLB100-400 (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-16: TDD pattern:
· Proposals
· Option 1: 7D1S2U, S=6:4:4 for 30 kHz (Huawei)
· Option 2: 15 kHz SCS: 3D1S1U, S=10D:2G:2U and 30 kHz SCS: 7D1S2U, S=6D:4G:4U (DoCoMo)
· Recommended WF
· TBD

Issue 4-2-3-17: Maximum number of HARQ transmissions:
· Proposals
· Option 1: 4 (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-18: Test metric:
· Proposals
· Option 1: BLER=10-2 , calculate the target BLER after all transmission (Huawei)
· Option 2:
· Recommended WF
· TBD

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

	XXX
	Issue 


	China Telecom
	Issue 4-2-1: Typical scenarios for PUSCH repetition type B:
We support option 2 as the first priority, since it covers the two testing points proposed in our tdoc: 1) repetition for non-slot based transmission within a slot; 2) different numbers of OFDM symbols and different code rates for the initial and repeated transmissions.
One comment on option 2, in our understanding, there are 5 but not 4 repetitions?
Issue 4-2-2: Test case:
Option 1.
Issue 4-2-2a: Number of test cases (only if option 1 is agreed for Issue 4-2-2):
Option 1 is acceptable, if companies want to limit the total number of test cases.
Issue 4-2-2-1 to Issue 4-2-2-3
To align with option 2 in Issue 4-2-1.

Issue 4-2-3-1: Understanding alignment for “The DM-RS transmission procedure is applied for each actual repetition separately based on the allocation duration of the actual repetition”
Option 1

Issue 4-2-3-2: How to determine the TBS:
Option 1

Issue 4-2-3-3 to Issue 4-2-3-5
To align with option 2 in Issue 4-2-1.

Issue 4-2-3-6: Code rate for initial transmission and repetition:
We support option 1. In the last meeting, companies commented the additional testing point from performance point of view for this PUSCH repetition type B. In the option 1, a high code rate in the initial transmission results in code rate of larger than 1.0 in the re-transmission(s) due to segmentation, the performance of HARQ combination for different transmissions with different code rates can be verified.

Issue 4-2-3-7: Transform precoding:
Support both DFT-S-OFDM and CP-OFDM

Issue 4-2-3-13: SCS and BW:
Cover both 30 kHz and 15kHz SCS.



	Ericsson
	Issue 4-2-1: Typical scenarios for PUSCH repetition type B
If we do this requirement in rel-16 then we need to have a single and simple scenario. The main things that are different about repetition type B compared to using reduced number of symbols or type A repetition are higher coding rates and different DM-RS usage. Scenario 2 captures these things. Our preference is to either not cover in this release or to cover at most a simple setup based on scenario 2.

Issue 4-2-2: Test case:
Prefer no test cases, or else at most one simple one.

Issue 4-2-3-1: Understanding alignment for “The DM-RS transmission procedure is applied for each actual repetition separately based on the allocation duration of the actual repetition”
This should be clear in the RAN1 specifications. If it is not clear, then RAN4 should not base performance requirements on an unclear spec.

Issue 4-2-3-2: How to determine the TBS:
This should be clear in the RAN1 specifications. If it is not clear, then RAN4 should not base performance requirements on an unclear spec.


**** Update 2020-01-27 ***

General comment: There are a large number of scenarios on the table and this combines with further variations on the coding rate, SCS, invalid symbols etc. This could lead to a quite significant amount of additional requirements and work. There also needs to be discussions about what kinds of declaration are needed, test applicability etc.
The last status report showed that this URLLC WI was 90% complete in December. In our understanding, we need to have a very focused and small additional work for this, otherwise we risk to significantly increase the workload for this WI beyond what it was understood to be in December.
We understand the concern expressed by Samsung that we might end up developing a requirement for a corner case.
So either we need to converge on a simple scenario or it would seem better to give this topic the time it deserves whilst allowing RAN to manage workload by treating the topic in rel-17 (e.g. in demod enhancements).

Issue 4-2-1a: Whether consider scenarios with RRC configuration of InvalidSymbolPattern when defining the test cases
It is probably OK not to consider this as long as the scenario covers the features of crossing slot, high code rate.

Issue 4-2-1b: Coding rate for the segments around the slot boundary
We should aim to exercise the BB and differentiate the code rate

Issue 4-2-2: Test case:
We are a bit confused what is discussed here. Is it whether to include requirements or is it test applicability ? As said, we think in this WI the scenario should be simple, and then just directly tested. If we have a moe complex set of different scenarios, we would like to understand better how reducing the number of test cases ensures proper test coverage and how a test applicability rule would be written.


	Nokia, Nokia Shanghai Bell
	Issue 4-2-1: Typical scenarios for PUSCH repetition type B
We disagree with the comment voiced in one contribution that "The basic requirement for type B with one nominal transmission and meeting S+L<14 has been verified in Rel-15". 
Depending on the BS implementation the (slot-)buffers need to be re-implemented to allow combining of symbols in the same slot. This includes impact on the timing flow/architecture of the BB processing chain. Hence, needs to be re-tested.
Hence, S+K*L<14 with K>1 should be tested.
The feature typeB repetition is an extremely versatile one, that can be configured to allow for practical and typical use cases that were ruled out in “normal” Rel-16 PUSCH.
For example, single repetition configurations can be used to enable scheduling across slot boundaries and previously impossible coding rates.
Finally, the possible presence of "InvalidSymbolPatttern" should also be taken into account.
This gives us the following list of practical scenarios to be tested:
- S+K*L<14 with K>1
- S+K*L<14 with K>1, with InvalidSymbolPatttern
- S+1*L>14
- S+1*L>14, with InvalidSymbolPatttern
- S+K*L>14, with similar coding rates for the segments around the slot boundary
- S+K*L>14, with largely different coding rates for the segments around the slot boundary
- Previous two cases with InvalidSymbolPatttern

Issue 4-2-2: Test case
Option 4. Following the large number of practical and typical configuration for typeB repetition, this feature should be tested properly and not rushed at the end of a work item.

Other:
Can RAN4 align on the detailed position of DM-RS symbols in case of segmentation around slot boundaries. I.e., for the case of S=6, L=11, K=2, single symbol type B DM-RS with addPos=1, the 13th symbols of the first slot 
	Option 1: Contains DM-RS
	Option 2: Does not contain DM-RS

============= 2nd set of comments =============
Issue 4-2-1b: Coding rate for the segments around the slot boundary
As per our first set of comments, both option 1 and 2 should be tested to cover common use cases.

Issue 4-2-3-1a: DMRS position alignment
Our understanding of the RAN1 specification is option 1.


	Samsung
	Issue 4-2-1: Typical scenarios for PUSCH repetition type B
Regarding one observation from our contribution, in Rel-15, RAN4 has defined the requirement with type B with single slot transmission, where the start point for type B is from 0 and the symbol length is 14 in FR1, and 10 in FR2, which meets S+L<14. To some extent, this single slot transmission can be regarded as one nominal transmission for PUSCH repetition Type B without “invalid symbol” configured
Basically, there are serval possible scenarios for PUSCH repetition type B depending on scheduling. 
a) PUSCH transmissions within slot (S+L<14) without repetition K=1
b) PUSCH transmissions within slot (S+L>14) without repetition K=1
c) PUSCH transmissions within slot (S+L<14) with K>1 nominal repetitions
d) PUSCH transmissions across slot boundary (S+L>14) with K>1 nominal repetitions

Based on the RRC configuration “invalid symbol”, the nominal repetition may be divided into one or more actual repetition transmission in each scenario. The RV and symbol length for each actual repetition is different, which will result in the different actual coding rate for each actual repetition.
From the RV combination perspective, RAN4 has already defined the requirement with repetition type A with different RV, there is no different behaviour expected. 
Due to the invalid symbol or transmission across slot boundary, the coding rate for actual repetition can be larger and even large then 1.0.
From scheduling point, the main purpose of URLLC is to improve the reliability and lower latency. There, high coding rate scheduling for nominal transmission should be not the typical scenario. 
While from receiver perspective, there is no limitation for this repetition in RAN1 spec. So, gNB will proceed the normal decoding processing. From the total effect coding rate perspective, after combination should be similar as the configured coding rate.   
Therefore, we think the impact of high coding rate is minor after multiple actual repetition combination. 
Based on our analysis, there are serval potential scenarios for PUSCH repetition type B. we need to identify the typical scenario for reasonable scheduling to avoid to define the requirement with corner case.
Issue 4-2-2: Test case
As mentioned, there are multiple scenarios for PUSCH repetition type B, given the limited completion time for Rel-16 URLLC WI, meanwhile, and considering Rel-17 coverage enhancement WI will further investigate the PUSCH enhancement mechanism, such as TB processing over multi-slot and joint DMRS estimation over multiple PUSCH transmission.
We suggest to further discuss and introduce the related requirement in Rel-17 performance enhancement WI or Rel-17 coverage enhancement WI 

	Huawei
	Issue 4-2-1a: Whether consider scenarios with RRC configuration of InvalidSymbolPattern when defining the test cases
Option 2: No. 

Issue 4-2-1a-1: Please state your reasons of why consider or do not consider InvalidSymbolPattern:
No. Because from deomd perspective, the transmission across slot boundary contains the same test purposes. There is no test case for different coding rate and RV, we propose to define a simple test as a baseline.

Issue 4-2-3-6: Whether code rate for repetition transmission should be larger than 1:
The coding rate should not be larger than 1. From RAN1’s spec, the UE is not required to handle PUSCH transmission if the actual coding rate is larger than 1.
[38.214]:
if at least one IMCS > W for a PUSCH, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS tables 5.1.3.1-2, 6.1.4.1-1, and 6.1.4.1-2, or if it is an actual repetition for PUSCH repetition Type B, the UE is not required to handle PUSCH transmissions, if the following condition is not satisfied:

------------------------------------------------------------------------------------------------------

Updated on 27th:
Issue 4-2-1b: Coding rate for the segments around the slot boundary
· We do not see the necessary to consider both setup for the same scenario. 


	Intel
	Issue 4-2-1: Typical scenarios for PUSCH repetition type B:
Options 1-4 are fine for us. We would like to note that usually TDD requirements are defined in unified manner, i.e. applicable to different TDD UL/DL patterns. Same time, options 2-3 can be considered only scenarios with available UL resources in two consecutive slots. Does it mean that if requirements will be defined for one of Options 2-3 then requirements will be applicable to FDD and TDD with certain UL/DL configurations?
Issue 4-2-1a: Whether consider scenarios with RRC configuration of InvalidSymbolPattern when defining the test cases
As first priority we can just define test without InvalidSymbolPattern configuration to simplify test setup. PUSCH repetition type B receive processing can be verified without this configuration.
Issue 4-2-1b: Coding rate for the segments around the slot boundary
Both options are fine for us. We think it depends on scenario which we selected for requirements definition.

	Docomo
	Issue 4-2-1: Typical scenarios for PUSCH repetition type B:
We prefer Option 2 (Scenario 2) if RAN4 treats PUSCH repetition type B in Rel-16 WI.

Issue 4-2-2: Test case:
We prefer Option 1.

Issue 4-2-2a: Number of test cases (only if option 1 is agreed for Issue 4-2-2):
We are acceptable with Option 1 if companies want to limit the test cases.

Issue 4-2-3-13: SCS and BW:
We think that the SCS and BW combination should be align with PUSCH repetition type A.
(15 kHz SCS for 5 MHz and 10 MHz CBW, and 30 kHz SCS for 10 MHz and 40MHz CBW)

Issue 4-2-3-16: TDD pattern:
We think that the TDD pattern should be align with PUSCH repetition type A.
(15 kHz SCS: 3D1S1U, S=10D:2G:2U and 30 kHz SCS: 7D1S2U, S=6D:4G:4U)
In addition, it needs to be clarified that PUSCH repetition type B can also be used in FDD.

The performance requirements for repetition type B need to be defined regardless of whether or not we discuss it in Rel-16 WI.


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#1
	Tentative agreements:
PUSCH repetition Type B:
Guidance from GTW (28th, Jan):
Option 1: Further discuss and introduce corresponding test cases in Rel-16 URLLC WI with WI extension in next RAN-P
Option 2: No further discussion in Rel-16 URLLC WI, and further discuss this feature and introduce corresponding test cases if needed in Rel-17 timeframe i.e Rel-17 performance enhancement WI. 
Note: Final decision for whether this WI can be further extended or whether this feature can be further discussed in Rel-17 WIs would pending on RAN-P decision and confirmation.
Candidate options:
Recommendations for 2nd round:
PUSCH repetition Type B will be further discussed on the 2nd round. If option 2 of the guidance from GTW can be agreed, then no more open issues will be discussed in this WI. Otherwise, further discussion is needed. 
The open issues are copied from the 1st round, companies can continue to provide their opinions for the following issues:
Issue 4-2-1: Typical scenarios for PUSCH repetition type B:
For PUSCH repetition Type B, different scenarios existed as shown in figure below, in order to simplifying the discussion, we treat figure 1 as scenario 1, figure 2 as scenario 2 and figure 3 as scenario 3:
Scenario 3:
Scenario 1:
Scenario 2:
4 symbols, 4 nominal repetitions
Slot boundary
4 symbols, 2 repetitions
Slot boundary
14 symbols, 1 nominal repetition
Slot boundary
Note: this case requires S+L>14.


 10 symbols, 2 nominal repetitions
[image: ]Scenario 4:


10 symbols, 1 repetition
[image: ]Scenario 5:


· Proposals
· Option 1: Scenario 1 (S+L < 14, K > 1),within slot. (Intel, Samsung, Nokia)
· Option 2: Scenario 2 (S+L < 14, K >1), across slot boundary. (Huawei, CTC, Ericsson(a simple setup based on scenario 2), Samsung, Nokia, Intel, DoCoMo)
· Option 3: Scenario 3 (S+L >14, K = 1) (Samsung, Nokia, Intel)
· Option 4: Scenario 4 (S+L > 14, K >1). (Nokia, Intel) 
· Option 5: Scenario 5 (S+L <14, K = 1) (Samsung)
· Recommended WF
· Note: As Intel indicated that usually TDD requirements are defined in unified manner, i.e. applicable to different TDD UL/DL patterns. Two consecutive slots are required for option 2-4 scenarios. If option 2-4 is considered, requirements will be applicable to FDD and TDD with certain UL/DL configurations.

Issue 4-2-1a: Whether consider scenarios with RRC configuration of InvalidSymbolPattern when defining the test cases
· Option 1: Yes. (Nokia, Samsung)
· Option 2: No. (Huawei, Intel, Ericsson (if crossing slot is considered))
· Recommended WF
· TBD

Issue 4-2-1a-1: Please state your reasons of why consider or do not consider InvalidSymbolPattern:
· Yes. Because it result in the different actual coding rate for each actual repetition. (Samsang)
· No: 
· Because from deomd perspective, the transmission across slot boundary contains the same test purposes. (Huawei, Ericsson)
· To simplify test setup (Intel)


Issue 4-2-1b: Coding rate for the segments around the slot boundary
· Option 1: Similar coding rates for the segments around the slot boundary. (Nokia)
· Option 2: Largely different coding rates for the segments around the slot boundary. (Nokia)
· Option 3: Only consider one proper setup for selected scenario, no necessary to test both option 1 and option 2 for the same scenario.(Huawei, Intel)
· Recommended WF
· TBD


Issue 4-2-2: Define requirements for:
· Proposals
· Option 1: Define test cases for both of repetition for non-slot transmission within a slot and different numbers of OFDM symbols when crossing slot boundary. (CTC, Huawei, DoCoMo)
· Option 2: Define test case only for repetition for non-slot transmission within a slot (Intel)
· Option 3: Define test case only for different numbers of OFDM symbols when crossing slot boundary.
· Option 4: No test cases. (Samsung, Nokia)
· Recommended WF
· Should be based on the conclusion of issue 4-2-1/1a/1b. 

Issue 4-2-2a: Number of test cases (only if option 1 is agreed for Issue 4-2-2):
· Proposals
· Option 1: One single test to cover two testing points. (CTC, DoCoMo)
· Option 2: Two separate test cases. (CTC)
· Recommended WF
· TBD

Issues about testing repetition for non-slot transmission within a slot if this is agreed to be defined:
Issue 4-2-2-1: Start symbol
· Proposals
· Option 1: 0. (Intel, Huawei)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-2-2: Symbol length
· Proposals
· Option 1: 7 (Intel)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-2-3: Number of repetitions
· Proposals
· Option 1: 2 (Intel)
· Option 2: 
· Recommended WF
· TBD

Issues about testing different number of OFDM symbols when transmission crossing slot boundary if this is agreed to be defined:
Issue 4-2-3-1: Understanding alignment for “The DM-RS transmission procedure is applied for each actual repetition separately based on the allocation duration of the actual repetition”
· Proposals
· Option 1: Different DMRS configuration applied for different number of OFDM symbols. (CTC)
· Option 2: Copy the DMRS configuration of nominal repetition to actual repetition.
· Option 3: Other understanding not precluded.  
· Recommended WF
· This issues is raised by a company. From RAN1’s spec, different DMRS configuration will be applied for different number of OFDM symbols. (Option 1)

Issue 4-2-3-1a: DMRS position alignment
Company has concern about the DMRS position, please provide your opinion for the example below:
Example:
S=6, L=11, K=2, single symbol type B DM-RS with addPos=1:
[image: ]
DMRS for the 13th symbols of the first slot:
· Option 1: Contains DMRS (Nokia)
· Option 2: No DMRS.
· Recommended WF
· TBD

Issue 4-2-3-2: How to determine the TBS:
· Proposals
· Option 1: Based on the number of REs of the one nominal repetition. (CTC)
· Option 2: Based on the number of REs of all the repetitions.
· Option 3: Other option not precluded.
· Recommended WF
·  This issue is raised by a company. From RAN1’s spec, the TBS will be determined based on the number of Res of the one nominal repetition. (Option 1)

Issue 4-2-3-3: Start symbol
· Proposals
· Option 1: 0. (Huawei, CTC)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-3-4: Symbol length
· Proposals
· Option 1: 4 (Huawei, CTC)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-3-5: Number of nominal repetitions
· Proposals
· Option 1: 4 (Huawei, CTC)
· Option 2: 
· Recommended WF
· TBD

Issue 4-2-3-6: Whether code rate for repetition transmission should be larger than 1:
· Proposals
· Option 1: Yes. Use a high code rate in the initial transmission, code rate of larger than 1.0 in the re-transmission with shorter symbol length than the initial transmission. (CTC)
· Option 2: No. From RAN1’s spec, the UE is not required to handle PUSCH transmission if the actual coding rate is larger than 1. (Huawei)
· Recommended WF
· TBD

Issue 4-2-3-7: Transform precoding:
· Proposals
· Option 1: CP-OFDM only (Huawei)
· Option 2:Both of DFT-S-OFDM and CP-OFDM (CTC)
· Recommended WF
· TBD

Issue 4-2-3-8: Antenna configuration:
· Proposals
· Option 1: 1x2, ULA Low (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-9: Mapping type:
· Proposals
· Option 1: Mapping Type B (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-10: DMRS type:
· Proposals
· Option 1: Type 1 (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-11: DMRS duration:
· Proposals
· Option 1: Single-symbol DMRS (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-12: Number of additional DMRS
· Proposals
· Option 1: 0 for nominal repetition (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-13: SCS and BW:
· Proposals
· Option 1: 30 kHz for 40 MHz (Huawei)
· Option 2: Both of 30 kHz and 15 kHz (CTC)
· Option 3: 15 kHz SCS for 5 MHz and 10 MHz CBW, and 30 kHz SCS for 10 MHz and 40MHz CBW (DoCoMo)
· Recommended WF
· TBD

Issue 4-2-3-14: Frequency allocation:
· Proposals
· Option 1: Full bandwidth (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-15: Propagation condition:
· Proposals
· Option 1: TDLB100-400 (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-16: TDD pattern:
· Proposals
· Option 1: 7D1S2U, S=6:4:4 for 30 kHz (Huawei)
· Option 2: 15 kHz SCS: 3D1S1U, S=10D:2G:2U and 30 kHz SCS: 7D1S2U, S=6D:4G:4U (DoCoMo)
· Recommended WF
· TBD

Issue 4-2-3-17: Maximum number of HARQ transmissions:
· Proposals
· Option 1: 4 (Huawei)
· Option 2:
· Recommended WF
· TBD

Issue 4-2-3-18: Test metric:
· Proposals
· Option 1: BLER=10-2 , calculate the target BLER after all transmission (Huawei)
· Option 2:
· Recommended WF
· TBD
· 
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