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Introduction
As per the following:
· RP-211340, WID revision: Additional enhancements for NB-IoT and LTE-MTC, RAN#92-e. 
· R4-2107255, Work plan of Rel-17 enhancements for NB-IoT and LTE-MTC, RAN4#99-e. 
RAN4 started the discussion on demodulation requirements definition for Rel-17 NB-IoT and MTC from RAN4#101-bis-e meeting.
During this meeting, we will continue the discussion as per the following consideration:
1st round discussion: 
Collect companies’ view on those listed open issues and some new issues raised in this meeting, and try to reach some consensus.

2nd round discussion:
Continue the discussion on the left open issues.
Agree the initial simulation assumptions for following alignments.
Reach the consensus on the CQI measurements related requirements to be captured in TS 36.133 and agree with the CR.
Topic #1: UE requirements for Rel-17 NB-IOT
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2204469
	Qualcomm Incorporated
	Proposal 1: For testing demodulation performance of 16-QAM NPDSCH use the following
· Propagation condition: EPA5
· Number of scheduled subframes and TBS: Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51
· Test metric: SNR at 70% of maximum DL throughput
· Duplex mode: HD-FDD
· Operation mode:  Standalone
· Antenna configuration: 1T1R
· Number of NRS ports: 1 NRS port
· NPDSCH repetition number: 1, i.e. no repetition
· NPDCCH repetition number: 1, i.e. no repetition
· Carrier Type: Non-anchor
· The ratio of EPRE of NPDSCH in symbols with and without NRS to NRS: 0dB

Observation 1: For the test conditions in Proposal 1, 70 % of maximum DL throughput is observed at SNR = 13.1 dB, not including any impairment margin.
Proposal 2: RAN4 needs to study the feasibility of the proposed CQI test metric for 16-QAM. Specifically, whether SNR estimation accuracy is sufficient to meet the proposed CQI metric should be evaluated.
Observation 2: The SNR accuracy required to meet the proposed CQI test metric would vary significantly depending on the selected SNR test point.
Proposal 3: The measurement period definition may be revisited to ensure that SNR estimation accuracy is sufficient to meet the CQI requirement.

	R4-2205091
	Ericsson
	Proposal 1: RAN4 define new NPDSCH demodulation requirements with 16QAM with fading propagation channel condition. The test metric is the SNR to achieve 70% of the maximum throughput. 
Note: Refer to the contributions for detailed simulation assumptions.
Proposal 2: RAN4 defines the Rel-17 channel quality reporting in TS36.133 as follows:
· The minimum NPDCCH repetition level to satisfy the hypothetical NPDCCH block error rate of 1%, and
· A single NPDSCH transport block with a combination of modulation scheme and transport block size corresponding to the reported value in TS36.133 Table 9.1.22.17, could be received with a transport block error probability not exceeding 0.1.
Proposal 3: RAN4 specify the Rel-17 channel quality reporting in TS36.133 as follows:
· UE shall report the NPDCCH repetition level, if the chosen minimum NPDCCH repetition level is more than 1. Otherwise UE shall report the NPDSCH transport block with a combination of modulation scheme and transport block size. The report mapping is defined in TS36.133 Table 9.1.22.17.
Proposal 4: RAN4 specify the CQI measurement resource in TS36.133 as follows:
· The reported value shall be derived from the channel quality measured from the time UE finishes the decode of Downlink Channel Quality report MAC CE to the end of NPDCCH period with carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier.
Proposal 5: The test metric of NB-IoT CQI reporting definition test is set as follows:
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
Proposal 6: RAN4 assume the following test setup for NB-IoT UE CQI reporting definition test:
· Applicability: Cat-NB2 UE capable of 16QAM
· Deployment mode: stand-alone
· Carrier type: Non anchor carrier (to avoid overhead)
· Number of NRS ports: 1
· Antenna configuration: 1x1
· Propagation condition: AWGN
· No HARQ retransmission
Proposal 7: RAN4 assume the scheduling of CQI reporting test for NB-IoT with HD-FDD based on the following configurations:
· Rmax (npdcch-NumRepetitions): 4
· G (nPDCCH-startSF-USS): 2
· Repetition numbers of NPDCCH and NPUSCH: 1
· ISF=1 for NPDSCH and IRU=NPUSCH format 1 to transmit MAC CE
· CQI reporting period: 40ms
· CQI delay: 14ms
Proposal 8: RAN4 sets SNR test point for NB-IoT CQI reporting test so that the reported value corresponds to 16QAM, i.e, candidateRep-K to candidateRep-O.
Proposal 9: RAN4 discuss whether to define CQI reporting test for TDD NB-IoT if RAN1 agree that 16QAM is applicable for NB-IoT in TDD. If defined, RAN4 need to discuss the detailed scheduling.

	R4-2205807
	Huawei,HiSilicon
	Proposal 1:  Introduce test cases to verify UE supporting 16QAM reception
· Propagation condition: EPA5
· Number of scheduled subframes and TBS: Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78
· Other options are not precluded
· Test metric: 70% max TP for NPDSCH demodulation test for verification of 16QAM reception

Proposal 2: Add following assumption in TS36.133:
· For each reported value, the PDSCH BLER shall be lower than 10% and PDCCH BLER shall be lower than 1%
Proposal 3: Use following test metric: 
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
Proposal 4: Support following assumptions
· Applicability: Cat-NB2 UE capable of 16QAM
· Deployment mode: stand-alone
· Carrier type: Non anchor carrier (to avoid overhead)
· Number of NRS ports: 1
· Antenna configuration: 1x1
· Propagation condition: AWGN
· No HARQ retransmission
Proposal 5: Use follow test point for CQI test:
· RAN4 sets SNR test point for NB-IoT CQI reporting test so that the reported value corresponds to 16QAM, i.e, candidateRep-K to candidateRep-O
Proposal 6: Use following scheduling pattern for CQI test:
· Rmax (npdcch-NumRepetitions): 4
· G (nPDCCH-startSF-USS): 2
· Repetition numbers of NPDCCH and NPUSCH: 1
· ISF=1 for NPDSCH and IRU=NPUSCH format 1 to transmit MAC CE
· CQI reporting period: 40ms
· CQI delay: 14ms



Open issues summary
Sub-topic 1-1 Demodulation test
Background information: 
As per the approved WF R4-2203041, the following agreements are reached in last RAN4#101-bis-e meeting:
	Performance requirements to be defined
· Option 1: Introduce test cases to verify UE supporting 16QAM reception
· Propagation condition: EPA5
· Number of scheduled subframes and TBS: Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51
· Other options are not precluded
· Test metric: 70% max TP for NPDSCH demodulation test for verification of 16QAM reception
· Option 2: Introduce new soft buffer test with 16QAM to verify UE supporting both 16QAM reception and maximum TBS as defined in new TBS table.
· Propagation condition: AWGN
· Number of scheduled subframes and TBS: Use (ITBS, ISF) = (21,7) which corresponds to TBS = 4968
· Other options are not precluded
· Test metric: 85% for SDR test with verification of 16QAM and max TBS

Duplex mode: Agree on HD-FDD and wait for RAN1 conclusion whether to consider TDD
Operation mode:  Standalone
Antenna configuration: 1T1R
Number of NRS ports: 1 NRS port
NPDSCH repetition number: 1, i.e. no repetition
NPDCCH repetition number: 1, i.e. no repetition
Carrier Type: Non-anchor
The ratio of EPRE of NPDSCH in symbols with and without NRS to NRS: 0dB



Issue 1-1-1: Performance requirements to be defined
· Proposals
· Option 1: Introduce test cases to verify UE supporting 16QAM reception
· Propagation condition: EPA5
· Test metric: 70% max TP for NPDSCH demodulation test for verification of 16QAM reception
· Number of scheduled subframes and TBS: 
· Option 1a: Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51  (QC, Ericsson)
· Option 1b: Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78 (Huawei)
· Other options

· Recommended WF
1: As per companies’ input, all interesting companies are ok with following: 
Introduce NPDSCH demodulation test with 16QAM, with:
· Propagation condition: EPA5
· Test metric: 70% max TP
2: Companies can focus on discussion on number of scheduled subframes and TBS: (ITBS, ISF) = (16, 5) or (ITBS, ISF) = (21, 7)

Issue 1-1-2: Duplex mode for NPDSCH performance with 16QAM
· Proposals
· Option 1: HD-FDD and TDD
· Option 2: HD-FDD only
· Recommended WF
· TBA

Sub-topic 1-2 CQI test
Background information: 
As per the approved WF R4-2203041, the following agreements are reached in last RAN4#101-bis-e meeting:
	Whether to introduce CQI test for Rel-17 NB-IOT
· Define CQI reporting requirements for Rel-17 NB-IOT UE in TS 36.101
· Capture the CQI table and measurement resource in RRM specification TS 36.133
Assumptions of UE behaviour on CQI measurement (If agreed)
Consider the following assumptions on CQI measurement resource as baseline and then capture them in TS 36.133 after RAN4 confirms it in next meeting: 
RAN4 assume the reported NPDSCH MCS and repetition shall be derived from the channel quality measured from the time UE finish the decode of Downlink Channel Quality report MAC CE to the end of NPDCCH carrying the uplink grant of channel quality report. Note UL transmission period and RF switching period is excluded from the measurement period.
· FFS a cap on the measurement duration should be considered, further discuss it in demodulation part.
Assumptions about the NPDCCH repetition level and NPDSCH MCS and repetition level derivation
FFS the following assumptions are feasible:
· NPDCCH repetition level satisfying the hypothetical NPDCCH block error rate of 1%, if UE determines the required NPDCCH repetition level > 1, 
· NPDSCH MCS and repetition level satisfying the hypothetical PDSCH block error not exceeding 10%, if UE determines the required NPDCCH repetition level is 1.
If feasible, capture the above assumptions in TS 36.133.
Test metric for CQI test
· Option 1: (Baseline)
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
· Option 2: Other options not precluded
Simulation assumptions for CQI test
· Option 1: (Baseline)
· Applicability: Cat-NB2 UE capable of 16QAM
· Deployment mode: stand-alone
· Carrier type: Non anchor carrier (to avoid overhead)
· Number of NRS ports: 1
· Antenna configuration: 1x1
· Propagation condition: AWGN
· No HARQ retransmission
· Option 2: Other options not precluded
Scheduling pattern for CQI test
· Option 1: 
· Rmax (npdcch-NumRepetitions): 4
· G (nPDCCH-startSF-USS): 2
· Repetition numbers of NPDCCH and NPUSCH: 1
· ISF=1 for NPDSCH and IRU=NPUSCH format 1 to transmit MAC CE
· CQI reporting period: 40ms
· CQI delay: 14ms
· Option 2: Other options not precluded
Test point for CQI test
· Option 1: (Baseline) RAN4 sets SNR test point for NB-IoT CQI reporting test so that the reported value corresponds to 16QAM, i.e, candidateRep-K to candidateRep-O
· Option 2: Other options not precluded



Discussion for this RAN4#102-e meeting based on companies’ input:
Issue 1-2-0: Discussion on draft CR R4-2205090 for TS 38.133
Moderator: As per the agreements R4-2202764(RRM) and R4-2203041(Demodulation) reached in last RAN4#101-bis-e, RAN4 agreed to capture core requirements related to the CQI reporting for 16-QAM in specification TS 36.133
	Topic#2 channel quality reporting table for 16-QAM in TS 36.133
Issue 2-1-1: Capture channel quality reporting table for 16-QAM in TS 36.133
Agreement:
· Capture the mapping table for channel quality reporting of 16-QAM in TS 36.133, and the corresponding performance requirements will be discussed in Demod session.
Issue 2-1-2: Capture core requirements of channel quality reporting for 16-QAM in TS 36.133
Agreement:
· The core requirements related to channel quality reporting for 16-QAM (e.g. measurement resource and/or period) will be discussed in Demod session, and the corresponding requirements can be captured in TS 36.133



Based on the discussions on the following Issue 1-2-1 and Issue 1-2-2, company can check and provide comments on the draft CR R4-2205090 ‘Introduction of channel quality report for NB-IoT supporting 16QAM’ in section 1.4.2.
Issue 1-2-1: CQI measurement resources
· Proposals
· Option 1: (Ericsson, Huawei): RAN4 specify the CQI measurement resource in TS36.133 as follows
· The reported value shall be derived from the channel quality measured from the time UE finishes the decode of Downlink Channel Quality report MAC CE to the end of NPDCCH period with carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier.
· Other options
· Recommended WF
· 

Issue 1-2-2: Channel quality reporting requirements
· Proposals
· Option 1: (Ericsson): RAN4 defines the Rel-17 channel quality reporting in TS36.133 as follows
· The minimum NPDCCH repetition level to satisfy the hypothetical NPDCCH block error rate of 1%, and
· A single NPDSCH transport block with a combination of modulation scheme and transport block size corresponding to the reported value in TS36.133 Table 9.1.22.17, could be received with a transport block error probability not exceeding 0.1.
· UE shall report the NPDCCH repetition level, if the chosen minimum NPDCCH repetition level is more than 1. Otherwise UE shall report the NPDSCH transport block with a combination of modulation scheme and transport block size. The report mapping is defined in TS36.133 Table 9.1.22.17.
· Option 2: (Huawei) Add the following in TS 36.133
· For each reported value, the PDSCH BLER shall be lower than 10% and PDCCH BLER shall be lower than 1%
· Option 2A (Huawei)
· For each reported value, the PDSCH BLER shall be lower than 10% and PDCCH BLER shall be lower than 1%
· If reported NPDCCH repetition level is larger than 1, UE should report the larger value of candidateRep of NPDCCH and NPDSCH  to satisfy both NPDSCH BLER<10%  and NPDCCH BLER<1%, otherwise UE shall report the NPDSCH transport block with a combination of modulation scheme and transport block size.
· Recommended WF
· Moderator understands that the first two bullets in Option 1 and Option 2 are similar with different wording, the main difference is the third bullet in Option 1. We can focus discussion on third bullet in Option 1, whether it also needs to be captured in TS 36.133.

Issue 1-2-3: Test setup for CQI reporting definition test
· Proposals
· Option 1:  (Ericsson, Huawei)
· Applicability: Cat-NB2 UE capable of 16QAM
· Deployment mode: stand-alone
· Carrier type: Non anchor carrier (to avoid overhead)
· Number of NRS ports: 1
· Antenna configuration: 1x1
· Propagation condition: AWGN
· No HARQ retransmission
· Other options
· Recommended WF
· TBA

Issue 1-2-4: Test metric for CQI test
· Proposals
· Option 1:  (Ericsson, Huawei)
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
· Option 2: (Huawei)
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than X% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
·  X is FFS and is derived based on the simulation results.

· Other options
· Recommended WF
· TBA

Issue 1-2-5: SNR test point for CQI test
· Proposals
· Option 1: (Ericsson, Huawei) RAN4 sets SNR test point for NB-IoT CQI reporting test so that the reported value corresponds to 16QAM, i.e, candidateRep-K to candidateRep-O 
· Other options
· Recommended WF
· TBA

Issue 1-2-6: Scheduling pattern for HD-FDD CQI reporting test
· Proposals
· Option 1:  (Ericsson, Huawei)
· Rmax (npdcch-NumRepetitions): 4
· G (nPDCCH-startSF-USS): 2
· Repetition numbers of NPDCCH and NPUSCH: 1
· ISF=1 for NPDSCH and IRU=NPUSCH format 1 to transmit MAC CE
· CQI reporting period: 40ms
· CQI delay: 14ms
· Other options
· Recommended WF
· TBA

Issue 1-2-7: CQI reporting test for TDD
· Proposals
· Option 1: RAN4 defines the CQI reporting test for TDD if RAN1 agree that 16QAM is applicable for NB-IoT in TDD
· Other options
· Recommended WF
· Moderator: suggest company to focus on discussion on Issue 1-1-2 if the 16QAM is applicable for NB-IoT in TDD firstly

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: Demodulation test
	Company
	Comments

	XXX
	Issue 1-1-1: Performance requirements to be defined
Issue 1-1-2: Duplex mode for NPDSCH performance with 16QAM


	Ericsson
	Issue 1-1-1: Performance requirements to be defined
We are fine with the recommended WF. 
Regarding TBS, we prefer to set (ITBS, ISF) = (16, 5), keeping the same code rate as the existing Cat-NB2 NPDSCH demodulation requirements. We think it is better to set ISF=5 to save the test time.   
Issue 1-1-2: Duplex mode for NPDSCH performance with 16QAM
Propose to wait for RAN1 conclusion. We are fine to define the NPDSCH requirements with 16QAM for both HD-FDD and TDD if RAN1 agree to support.  

	Qualcomm
	Issue 1-1-1: Performance requirements to be defined
Agree with the recommended WF. Regarding the TBS, we don’t have a strong opinion.

Issue 1-1-2: Duplex mode for NPDSCH performance with 16QAM
We’re OK to wait for the conclusion in RAN1.

	Huawei
	Issue 1-1-1: Performance requirements to be defined
As discussed in our contribution, larger TBS is introduced to increase peak date rate. Therefore based on our understanding, it is necessary to introduce maximum TBS besides 16QAM reception to verify whether UE can support the max TBS size defined by RAN 1 and corresponding soft buffer size. Also, based on our calculation and simulations, the corresponding coding rate is 0.78 and SNR@70 % max TP is 17.3dB which are acceptable for requirements definition. 
Issue 1-1-2: Duplex mode for NPDSCH performance with 16QAM
We propose to focus on HD-FDD only and wait the RAN 1’s agreements on TDD.

	Nokia
	Issue 1-1-1: Performance requirements to be defined
We agree with the recommended WF. We have no strong preference for option 1a or 1b. Alternatively, both TBS could be tested.
Issue 1-1-2: Duplex mode for NPDSCH performance with 16QAM
We agree with Ericsson and Qualcomm, RAN4 should wait for RAN1’s conclusion.


 
Sub topic 1-2: CQI test 
	Company
	Comments

	XXX
	Issue 1-2-1: CQI measurement resources
Issue 1-2-2: Channel quality reporting requirements
Issue 1-2-3: Test setup for CQI reporting definition test
Issue 1-2-4: Test metric for CQI test
Issue 1-2-5: SNR test point for CQI test
Issue 1-2-6: Scheduling pattern for HD-FDD CQI reporting test
Issue 1-2-7: CQI reporting test for TDD



 
	Ericsson
	Issue 1-2-1: CQI measurement resources
Support Option 1.
Issue 1-2-2: Channel quality reporting requirements
We think the third bullet in option 1 is necessary. We agree with Huawei the NPDCCH repetition number with 1% BLER and NPDSCH MCS/repetition with 10% BLER should be matched as designed by RAN1 in the ideal condition, i.e., static channel, white noise, no RF impairments. 
However in the real environment, the channel is not always AWGN and we also need to consider non-linear RF impairments. In this case the mismatch may happen between NPDCCH repetition level NPDSCH MCS/repetition as pointed in our paper. 
We therefore propose to add the third bullet to avoid confusion in the UE implementation. 

Issue 1-2-3: Test setup for CQI reporting definition test
Support Option 1.
Issue 1-2-4: Test metric for CQI test
Support Option 1.
Issue 1-2-5: SNR test point for CQI test
Support Option 1
Issue 1-2-6: Scheduling pattern for HD-FDD CQI reporting test
Support Option 1 as the starting point.
Issue 1-2-7: CQI reporting test for TDD
Support the recommended WF. 


	Qualcomm
	Issue 1-2-1: CQI measurement resources
We can agree with option 1 as the baseline and we would like to keep the FFS from the previous meeting.
· FFS a cap on the measurement duration should be considered, further discuss it in demodulation part.
 The concern is that the measurement duration could be too long depending on configuration and the CQI could be based on outdated measurements. We would like to hear other companies’ views.
Issue 1-2-2: Channel quality reporting requirements
We propose an alternate wording based on our understanding:
When the UE is configured with DL 16-QAM, the reported CQI using the channel quality report for 16-QSM should satisfy the following:
1. The reported CQI should correspond to the minimum number of  NPDCCH repetitions that achieves a hypothetical NPDCCH block error rate no larger than 1%, and
2. If the previous condition is satisfied with a single NPDCCH repetition, the reported CQI should correspond to the largest NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10%. 
Issue 1-2-3: Test setup for CQI reporting definition test
Support option 1.
Issue 1-2-4: Test metric for CQI test
As we explained in our paper, our concern is whether SNR estimation accuracy is sufficient to meet the proposed test metric. RAN4 should study the CQI range +/-X that can be achieved with 90% probability.
Issue 1-2-5: SNR test point for CQI test
Support option 1.
Issue 1-2-6: Scheduling pattern for HD-FDD CQI reporting test
Support Option 1 as the starting point.
Issue 1-2-7: CQI reporting test for TDD
OK with the recommended WF.

	Huawei
	Issue 1-2-1: CQI measurement resources
Option 1 is OK for us.
Issue 1-2-2: Channel quality reporting requirements
We agree that it is possible that UE may choose different report value for PDSCH MCS and PDCCH repetition level in fading channel because different post SINR may be derived in fading channel due to different receiving implementation for PDSCH and PDCCH (E.g. Different repetition is used for PDCCH and PDSCH which will affect the post SINR). However, we can’t understand the third bullet in option 1. We wonder how UE only report either NPDCCH repetition level or NPDSCH MCS. Based on our understanding, UE should report the parameter “candidateRep” reflecting both PDCCH repetition level and PDSCH MCS/repetition. If UE determine different report value for NPDSCH and NPDCCH when reported NPDCCH repetition level larger than 1, based on our understanding, UE should report the large value to satisfying both NPDSCH BLER<10%  and NPDCCH BLER<1%
Issue 1-2-3: Test setup for CQI reporting definition test
Option 1 is fine for us
Issue 1-2-4: Test metric for CQI test
Option 1 is reused from NR Rel-15, generally we agree with the test metric but our understanding is that candidateRep value distribution should be reselected by the simulation results since candidateRep is calculated by new reference signal. I.e. NRS which means that the accuracy of candidateRep calculation may be different. Moreover, the CQI table is newly designed. Therefore, we propose to replace the 90% with X% and add the note”X is FFS and determined based on the simulation results from companies”.
Issue 1-2-5: SNR test point for CQI test
Option 1 is fine for us
Issue 1-2-6: Scheduling pattern for HD-FDD CQI reporting test
Option 1 is fine for us
Issue 1-2-7: CQI reporting test for TDD
Option 1 is fine for us


	Ericsson2
	Issue 1-2-1: CQI measurement resources
To Qualcomm, we are fine to keep FFS a cap on the measurement duration. However RAN4 need to agree with the CR in TS36.133 in this meeting because it is core requirements. 
Since Qualcomm agree with option 1 as the baseline, we suggest to add [] for start time and end time as follows in the CR. 
	The reported value shall be derived from the channel quality measured from the time [UE finishes the decode of Downlink Channel Quality report MAC CE] to [the end of NPDCCH period with carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier].


Then we can come back after the performance part completion. 
Issue 1-2-2: Channel quality reporting requirements
Regarding Option 2A provided by Huawei, in our understanding, the sentence in yellow corresponds to candidateRep-B to F. We tend to agree, for yellow region, we need to consider both NPDCCH and NPDSCH.
· If reported NPDCCH repetition level is larger than 1, UE should report the larger value of candidateRep of NPDCCH and NPDSCH  to satisfy both NPDSCH BLER<10%  and NPDCCH BLER<1%, otherwise UE shall report the NPDSCH transport block with a combination of modulation scheme and transport block size.
	
	NPDCCH 
rep
	NPDSCH mod
	NPDCCH 
CR
	NPDSCH 
rep
	

	candidateRep-A
	1
	QPSK
	221
	1
	0.4316

	candidateRep-B
	2
	QPSK 
	280
	1
	0.2737

	candidateRep-C
	4
	QPSK 
	81
	1
	0.1579

	candidateRep-D
	8
	QPSK
	81
	2
	0.0789

	candidateRep-E
	16
	QPSK 
	81
	4
	0.0395

	candidateRep-F
	32
	QPSK
	81
	8
	0.0198

	candidateRep-G
	1
	QPSK
	336.8
	1
	0.6579

	candidateRep-H
	1
	QPSK
	453.6
	1
	0.886

	candidateRep-I
	1
	QPSK
	579.4
	1
	1.1316

	…
	
	
	
	
	



We then propose the following TP by combining Option 2A and Qualcomm’s proposal:
	· The reported candidateRep should correspond to the minimum number of NPDCCH repetitions that achieves a hypothetical NPDCCH block error rate no larger than 1%.
· If the reported NPDCCH repetition level is larger than 1, the reported candidateRep should correspond to the larger value of:
· candidateRep for NPDCCH repetition level to achieve a hypothetical NPDCCH block rate error no larger than 1%, and 
· candidateRep for NPDSCH transport block to achieve a NPDSCH block error rate no larger than 10%.
· Otherwise, the reported candidateRep should correspond to the largest NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10%.



Issue 1-2-4: Test metric for CQI test
Option 2 proposed Huawei and Qualcomm is fine with us. 

	Nokia
	Issue 1-2-1: CQI measurement resources
Option 1 is fine.
Issue 1-2-2: Channel quality reporting requirements
We support option 1. The third bullet of option 1 is valuable and covers reporting for the case of minimum NPDCCH repetition level being 1, i.e. no NPDCCH repetition, as two metrics were defined by RAN1 for channel quality reporting. This aspect is left unclear in option 2 (“for each reported value”).
Issue 1-2-3: Test setup for CQI reporting definition test
Option 1 is fine.
Issue 1-2-4: Test metric for CQI test
Option 1 is fine.
Issue 1-2-5: SNR test point for CQI test
Option 1 is fine.
Issue 1-2-6: Scheduling pattern for HD-FDD CQI reporting test
Option 1 is fine.
Issue 1-2-7: CQI reporting test for TDD
Option 1 is fine and aligns with our view for issue 1-1-2.



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

	R4-2205090
(Ericsson)
	Qualcomm: May be revised depending on the outcome of the issues being discussed.	

	
	Nokia: editorial comment: “finishes the decode of” => “finishes the decoding of”

	
	

	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.
	Sub-Topic#
	Status summary 

	#1 Demodulation test
	Issue 1-1-1: Performance requirements to be defined
Moderator: all interesting companies are fine to define NPDSCH demodulation test with 16QAM, but for the number of scheduled subframes and TBS, one company prefers (ITBS, ISF) = (16, 5), one company prefers (ITBS, ISF) = (21, 7), two companies are fine with both options. 
Tentative agreements: 
Introduce NPDSCH demodulation test with 16QAM, with:
· Propagation condition: EPA5
· Test metric: 70% max TP

Candidate options for TBS:
· Option 1: Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51  (Ericsson, QC, Nokia)
· Option 2: Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78. (Huawei, QC, Nokia)
Recommendations for 2nd round:
· Continue to discuss the TBS

Issue 1-1-2: Duplex mode for NPDSCH performance with 16QAM
Moderator: all interesting companies are fine with HD-FDD, but would like to wait for RAN1’s conclusion for TDD. But as per moderator’s check with RAN1, RAN1 has completed the related discussion, there is no statement in RAN1 specification or agreement that the current agreed RAN1 core requirements are only applicable for FDD, it means that they are applicable for both HD-FDD and TDD. This issue was left from last meeting, moderator would like to encourage companies to check with your RAN1 colleague, if no conclusion during the 2nd round discussion, maybe it is better that RAN4 can send a LS to RAN1 to seek for formal response on this issue.
Tentative agreements: 
· Introduce NPDSCH demodulation test with 16QAM for HD-FDD
· FFS TDD

Candidate options on whether the Rel-17 NB-IOT requirements are applicable for TDD :
· Option 1: Yes
· Option 2: No
Recommendations for 2nd round:
· Continue discussion


	#2 CQI test
	Issue 1-2-1: CQI measurement resources
Moderator: all interesting companies agree with Option 1. One company raised that a cap on the measurement duration should be considered to void the CQI reporting based on outdated measurements due to too long measurement duration configuration and would like to check other companies’ view. One company suggests to put square brackets for the start time and end time in the CR considering that RAN4 needs to agree this CR in this meeting. Moderator would like to check if it is OK for other companies.
Tentative agreements: 
Specify the following CQI measurement resource in TS36.133:
· The reported value shall be derived from the channel quality measured from the time [UE finishes the decoding of Downlink Channel Quality report MAC CE] to [the end of NPDCCH period with carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier].

Recommendations for 2nd round:
· Confirm the above tentative agreement

Issue 1-2-2: Channel quality reporting requirements
Moderator: 3 companies shared the suggestion on the wording of channel quality reporting requirements to be captured in TS 36.133, 1 company shared the view on the necessity of the third bullet. Ericsson shared the rewording by combing all proposals, moderator would like to check if it is acceptable for all companies in the 2nd round.
Tentative agreements:
· The reported candidateRep should correspond to the minimum number of NPDCCH repetitions that achieves a hypothetical NPDCCH block error rate no larger than 1%.
· If the reported NPDCCH repetition level is larger than 1, the reported candidateRep should correspond to the larger value of:
· candidateRep for NPDCCH repetition level to achieve a hypothetical NPDCCH block rate error no larger than 1%, and 
· candidateRep for NPDSCH transport block to achieve a NPDSCH block error rate no larger than 10%.
· Otherwise, the reported candidateRep should correspond to the largest NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10%.
Recommendations for 2nd round:
· Confirm the above tentative agreement

Issue 1-2-3: Test setup for CQI reporting definition test
Moderator: all interesting companies are fine with Option 1.
Tentative agreement:
· Applicability: Cat-NB2 UE capable of 16QAM
· Deployment mode: stand-alone
· Carrier type: Non anchor carrier (to avoid overhead)
· Number of NRS ports: 1
· Antenna configuration: 1x1
· Propagation condition: AWGN
· No HARQ retransmission
Recommendations for 2nd round:
· N/A

Issue 1-2-4: Test metric for CQI test
Moderator: As per companies’ comments, moderator understand there are the following 3 options on table for further discussion in the 2nd round, company can further confirm your view.
Tentative agreements: N/A
Candidate options: 
· Option 1:  (Nokia)
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
· Option 2: (Huawei, Ericsson)
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than X% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
·  X is FFS and is derived based on the simulation results.
· Option 3: (Qualcomm, Ericsson)
· The reported candidateRep value shall be in the range of +/- X of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
·  FFS X and can derived based on the simulation results.

Recommendations for 2nd round: Continue discussion
Issue 1-2-5: SNR test point for CQI test
Moderator: all interesting companies are fine with Option 1.
Tentative agreement:
RAN4 sets SNR test point for NB-IoT CQI reporting test so that the reported value corresponds to 16QAM, i.e, candidateRep-K to candidateRep-O.
Issue 1-2-6: Scheduling pattern for HD-FDD CQI reporting test
Moderator: 2 companies agree with Option 1 as the starting point; 2 companies are fine with Option 1. Moderator suggests Option 1 as starting point to double check if it is agreeable in the 2nd round.
Tentative agreement:
· Rmax (npdcch-NumRepetitions): 4
· G (nPDCCH-startSF-USS): 2
· Repetition numbers of NPDCCH and NPUSCH: 1
· ISF=1 for NPDSCH and IRU=NPUSCH format 1 to transmit MAC CE
· CQI reporting period: 40ms
· CQI delay: 14ms

Recommendations for 2nd round:
· Confirm the above tentative agreement
Issue 1-2-7: CQI reporting test for TDD
Moderator: This issue depends on Issue 1-1-2 and can be discussed in the 2nd round based on the feedback on Issue 1-1-2.
Tentative agreements: N/A
Candidate options: 
· Option 1: RAN4 defines the CQI reporting test for TDD if RAN1 agree that 16QAM is applicable for NB-IoT in TDD
· Other options

Recommendations for 2nd round: Continue the discussion.



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2205090
	to be revised



Discussion on 2nd round
Open issues summary
Sub-topic 1-5-1 Demodulation test
Issue 1-5-1-1: Number of scheduled subframes and TBS for NPDSCH performance with 16QAM
· Proposals
· Option 1: Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51
· Option 2: Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78

· Recommended WF

Issue 1-5-1-2: Whether to define NPDSCH performance with 16QAM for TDD
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· All interesting companies agree to wait for RAN1 agreement, but based on moderator’s understanding, RAN1 has completed the related discussion, moderator encourages company to check with RAN1 colleagues, if still no consensus before the end of the 2nd round discussion, moderator suggests to send LS to RAN1 to seek for formal response. 

Sub-topic 1-5-2 CQI test
Issue 1-5-2-1: CQI measurement resources
· Proposals
· Option 1: Specify the following CQI measurement resource in TS36.133:
The reported value shall be derived from the channel quality measured from the time [UE finishes the decoding of Downlink Channel Quality report MAC CE] to [the end of NPDCCH period with carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier].
· Other options
· Recommended WF
· Confirm if Option 1 is agreeable.

Issue 1-5-2-2: Channel quality reporting requirements
· Proposals
· Option 1: Capture the following channel quality reporting requirements in TS 36.133
· The reported candidateRep should correspond to the minimum number of NPDCCH repetitions that achieves a hypothetical NPDCCH block error rate no larger than 1%.
· If the reported NPDCCH repetition level is larger than 1, the reported candidateRep should correspond to the larger value of:
· candidateRep for NPDCCH repetition level to achieve a hypothetical NPDCCH block rate error no larger than 1%, and 
· candidateRep for NPDSCH transport block to achieve a NPDSCH block error rate no larger than 10%.
· Otherwise, the reported candidateRep should correspond to the largest NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10%.
· Other options 
· Recommended WF
· Confirm if Option 1 is agreeable.

Issue 1-5-2-3: Test metric for CQI test
· Proposals
· Option 1: 
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
· Option 2: 
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than X% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
·  X is FFS and is derived based on the simulation results.
· Option 3: 
· The reported candidateRep value shall be in the range of +/- X of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
·  FFS X and can derived based on the simulation results.

· Recommended WF
· TBA

Issue 1-5-2-4: Scheduling pattern for HD-FDD CQI reporting test
· Proposals
· Option 1: 
· Rmax (npdcch-NumRepetitions): 4
· G (nPDCCH-startSF-USS): 2
· Repetition numbers of NPDCCH and NPUSCH: 1
· ISF=1 for NPDSCH and IRU=NPUSCH format 1 to transmit MAC CE
· CQI reporting period: 40ms
· CQI delay: 14ms
· Other options
· Recommended WF
· Confirm if Option 1 is agreeable.

Issue 1-5-2-5: CQI reporting test for TDD
· Proposals
· Option 1: RAN4 defines the CQI reporting test for TDD if RAN1 agree that 16QAM is applicable for NB-IoT in TDD
· Other options
· Recommended WF
· Moderator: Come back this issue after Issue 1-5-1-2

Companies views collection for 2nd round
Open issues
Sub topic 1-5-1: Demodulation test
	Company
	Comments

	XXX
	Issue 1-5-1-1: Number of scheduled subframes and TBS for NPDSCH performance with 16QAM
Issue 1-5-1-2: Whether to define NPDSCH performance with 16QAM for TDD


	Ericsson
	Issue 1-5-1-1: Number of scheduled subframes and TBS for NPDSCH performance with 16QAM
We want to keep both options open in this meeting and we decide the TBS in the next meeting according to the simulation results. 
Issue 1-5-1-2: Whether to define NPDSCH performance with 16QAM for TDD
In our understanding, RAN1 is still discussing whether NB-IoT 16QAM is supported for TDD.  
We don’t think RAN4 need to send LS to RAN1. We should be able to know the conclusion via the agreed RAN1 feature list. 

	Qualcomm
	Issue 1-5-1-1: Number of scheduled subframes and TBS for NPDSCH performance with 16QAM
We’re OK with keeping both options open and to decide based on simulations in the next meeting. 
Issue 1-5-1-2: Whether to define NPDSCH performance with 16QAM for TDD
Option 1 (yes). We understand that RAN1 has decided to support 16-QAM for TDD.



Sub topic 1-5-2: CQI test 
	Company
	Comments

	XXX
	Issue 1-5-2-1: CQI measurement resources
Issue 1-5-2-2: Channel quality reporting requirements
Issue 1-5-2-3: Test metric for CQI test
Issue 1-5-2-4: Scheduling pattern for HD-FDD CQI reporting test
Issue 1-5-2-5: CQI reporting test for TDD


	Ericsson
	Issue 1-5-2-1: CQI measurement resources
Support the moderators WF.
Issue 1-5-2-2: Channel quality reporting requirements
Support the moderators WF.
Issue 1-5-2-3: Test metric for CQI test
We propose to combine Option 2 and 3 as follows:
· The reported candidateRep value shall be in the range of +/- Y of the reported median more than X% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
· X is FFS and is derived based on the simulation results. Baseline: X=10%
· Y is FFS and is derived based on the simulation results. Baseline: Y=1. 

Issue 1-5-2-4: Scheduling pattern for HD-FDD CQI reporting test
Support the moderators WF.
Issue 1-5-2-5: CQI reporting test for TDD
Support the moderators WF. 

	Huawei
	Issue 1-5-2-1: CQI measurement resources
Option 1 is fine for us. Based on our understanding, like aperiodic CSI reporting, there is no need to define a cap for CQI measurement duration since it depends on BS’s implementation. I.e. BS can track the channel variation and determine a reasonable measurement duration. 
Issue 1-5-2-2: Channel quality reporting requirements
Based on our understanding, the PDSCH coderate for candidateRep-B is not correct. It seems to be 140 which is aligned with TBS index 2 and efficiency rather than 280. 
The SNR range of each reported value are shown in following table: 
	Reported value
	NPDCCH repetition level
	NPDSCH transport block
 error probability not exceeding 0.1
	SNR

	
	
	Modulation
	Code rate x 1024
	Repetition
	Efficiency
	

	noMeasurement
	No measurement reporting
	Out of range
	

	candidateRep-A
	1
	QPSK (TBS index 4)
	221
	1
	0.4316
	-0.6 dB ([2])

	candidateRep-B
	2
	QPSK (TBS index 2)
	280
	1
	0.2737
	-3.6

	candidateRep-C
	4
	QPSK (TBS index 0)
	81
	1
	0.1579
	-6.6

	candidateRep-D
	8
	QPSK (TBS index 0)
	81
	2
	0.0789
	-9.6

	candidateRep-E
	16
	QPSK (TBS index 0)
	81
	4
	0.0395
	-12.6

	Working assumption
candidateRep-F
	32
	QPSK (TBS index 0)
	81
	8
	0.0198
	-15.6

	candidateRep-G
	1
	QPSK (TBS index 6)
	336.8
	1
	0.6579
	1.0 dB ([3])

	candidateRep-H
	
1

	QPSK (TBS index 8)
	453.6
	1
	0.8860
	2.6 dB ([3])

	candidateRep-I
	1
	QPSK (TBS index 10)
	579.4
	1
	1.1316
	4.1 dB ([3])

	candidateRep-J
	1
	QPSK (TBS index 12)
	759
	1
	1.4825
	6.3 dB ([3])

	candidateRep-K
	1
	16QAM (TBS index 14)
	487.3
	1
	1.9035
	8.9 dB ([3])

	candidateRep-L
	1
	16QAM (TBS index 16)
	541.2
	1
	2.1140
	9.7 dB ([3])

	candidateRep-M
	1
	16QAM (TBS index 18)
	658
	1
	2.5702
	11.7 dB ([3])

	candidateRep-N
	1
	16QAM (TBS index 20)
	783.7
	1
	3.0614
	13.0 dB ([3])

	candidateRep-O
	1
	16QAM (TBS index 21)
	837.6
	1
	3.2719
	14.1 dB ([3])



The SNR range for PDCCH repetition 1 is -0.6dB, which is very closed to PDSCH SNR range related to candidateRep-A
Our concern is that if UE determine NPDCCH level related to candidateRep-A, it is possible that there is no candidate PDSCH MCS related to NPDCCH repetition 1 which is smaller than 10%. How UE perform in the condition “Otherwise in option 1”?
· Otherwise, the reported candidateRep should correspond to the largest NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10%.
Issue 1-5-2-3: Test metric for CQI test
Issue 1-5-2-4: Scheduling pattern for HD-FDD CQI reporting test
Option 1 is fine for us
Issue 1-5-2-5: CQI reporting test for TDD
Similar views with issue 1-5-1-2

	Qualcomm
	Issue 1-5-2-1: CQI measurement resources
We’re OK with option 1 with brackets included. We don’t quite follow Huawei’s comment about BS implementation.
Issue 1-5-2-2: Channel quality reporting requirements
We propose the following alternate wording and clarifications:
· When the UE is configured with DL 16-QAM, the reported CQI using the channel quality report for 16-QAM should satisfy the following:
· The reported CQI entry should correspond to the minimum number of  NPDCCH repetitions that achieves a hypothetical NPDCCH block error rate no larger than 1%, and to the largest NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10% (i.e. if the UE reports a CQI entry with NPDCCH repetitions = X and NPDSCH TBS = Y, then no other candidate with NPDCCH repetitions <= X and NPDSCH TBS >= Y satisfies both block error rate thresholds.) 
· If no entry in the CQI table satisfy both block error rate conditions, the UE reports noMeasurement.
Issue 1-5-2-3: Test metric for CQI test
We think both option 2 and option 3 can be considered. It can be decided in the next meeting based on evaluation of SNR estimation accuracy.
We’re also OK with Ericsson’s 2nd round proposal to merge both options but it looks like there’s a typo. Baseline: X=90%
Issue 1-5-2-4: Scheduling pattern for HD-FDD CQI reporting test
OK with option 1.
Issue 1-5-2-5: CQI reporting test for TDD
Option 1. We understand that RAN1 has decided to support 16-QAM for TDD.

	Ericsson2
	Issue 1-5-2-2: Channel quality reporting requirements
Regarding the code rate x 1024 for candidateRep-B, we also checked with our RAN1 colleague. We agree with Huawei, it should be 140 instead of 280. We therefore update the mapping table in R4-2207037 as follows:
[image: Table

Description automatically generated]
Regarding the second point, we are fine with the TP by Qualcomm. The below is our proposal based on Qualcomm’s TP.  
	The DL channel quality provides the serving eNB with the information about,
-	The reported candidateRep should correspond to the minimum number of NPDCCH repetitions that achieves a hypothetical NPDCCH block error rate no larger than 1%, and to the NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10%. 
· If the candidateRep entry corresponds to NPDCCH repetitions level X and NPDSCH transport block size Y, then no other candidate with NPDCCH repetitions level ≤ X and NPDSCH transport block size ≥Y should satisfy the block error rate conditions for NPDSCH and NPDCCH. 
· If there is no candidateRep to satisfy the condition, the reported candidateRep should correspond to noMeasurement.



 
Issue 1-5-2-3: Test metric for CQI test
We agree with Qualcomm: Baseline: X=90%


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	Revised R4-2205090
(Ericsson)
	Qualcomm: OK with the measurement period definition (with []). For the CQI reporting rule see our second-round comments for issue 1-5-2-2. 

	
	

	
	



Summary for 2nd 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.
	Sub-Topic#
	Status summary 

	#1 Demodulation test
	Issue 1-5-1-1: Number of scheduled subframes and TBS for NPDSCH performance with 16QAM
Moderator: companies agreed to keep it open and decide it in next meeting based on simulation results. 
Tentative agreements: N/A

Candidate options:
· Option 1: Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51
· Option 2: Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78
Recommendations:
· Decide it in next meeting based on simulation results

Issue 1-5-1-2: Whether to define NPDSCH performance with 16QAM for TDD
Moderator: As per RAN1 agreement, .Support of 16QAM for Rel-17 NB-IOT NPDSCH is applicable for TDD. Companies agree to define NPDSCH performance with 16QAM for TDD.
[image: ]
Tentative agreements: Yes


	#2 CQI test
	Issue 1-5-2-1: CQI measurement resources
Moderator: all interesting companies are fine to put square brackets for the start time and end time for the CQI measurement resources to be introduced in the CR for this meeting.
Tentative agreements: 
Specify the following CQI measurement resource in TS36.133:
· The reported candidateRep value shall be derived from the channel quality measured from the time [UE finishes the decoding of Downlink Channel Quality report MAC CE] to [the end of NPDCCH period which carries the uplink grant of channel quality report for measurement of DL channel quality of the configured carrier].

Issue 1-5-2-2: Channel quality reporting requirements
Moderator: By double checking the channel quality measurement reporting mapping table, company figured out one error for the reported candidateRep-B value, the corresponding coderate should be 140 instead of 280. For the reported candidateRep-A value, maybe 10% NPDSCH BLER can’t be met when UE report candidateRep-B value with 1% NPDCCH BLER, companies agreed the following wording and captured it in the CR for TS 36.133.
Tentative agreements:
The DL channel quality provides the serving eNB with the information about,
-	The reported candidateRep should correspond to the minimum number of NPDCCH repetitions that achieves a hypothetical NPDCCH block error rate no larger than 1%, and to the NPDSCH transport block size that achieves a NPDSCH block error rate no larger than 10%. 
· If the candidateRep entry corresponds to NPDCCH repetitions level X and NPDSCH transport block size Y, then no other candidate with NPDCCH repetitions level ≤ X and NPDSCH transport block size ≥Y should satisfy the block error rate conditions for NPDSCH and NPDCCH. 
· If there is no candidateRep to satisfy the condition, the reported candidateRep should correspond to noMeasurement.

Issue 1-2-4: Test metric for CQI test
Moderator: companies would like to decide the range of +/- X of the reported median more than Y of the time based on the evaluation for next meeting. And merge the original Option 2 and Option 3.
Tentative agreements: N/A
Candidate options: 
· Option 1: 
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 90% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.
· Option 2:
· The reported candidateRep value shall be in the range of +/- X of the reported median more than Y% of the time. 
· If the NPDSCH BLER using the transport format indicated by median candidateRep value is less than or equal to 0.1, the BLER using the transport format indicated by the (median candidateRep value + 1) shall be greater than 0.1. 
· If the NPDSCH BLER using the transport format indicated by the median candidateRep value is greater than 0.1, the BLER using transport format indicated by (median candidateRep value – 1) shall be less than or equal to 0.1.

· X is FFS and is derived based on the simulation results. Baseline: X=1
· Y is FFS and is derived based on the simulation results. Baseline: Y=90%.

Recommendations: Continue discussion in the next meeting based on companies’ evaluation.

Issue 1-5-2-4: Scheduling pattern for HD-FDD CQI reporting test
Moderator: companies confirmed the Option 1 is agreeable.
Tentative agreement:
· Rmax (npdcch-NumRepetitions): 4
· G (nPDCCH-startSF-USS): 2
· Repetition numbers of NPDCCH and NPUSCH: 1
· ISF=1 for NPDSCH and IRU=NPUSCH format 1 to transmit MAC CE
· CQI reporting period: 40ms
· CQI delay: 14ms

Issue 1-5-2-5: CQI reporting test for TDD
Moderator: As per RAN1 agreement that 16QAM is applicable for TDD.
Tentative agreements: 
· RAN4 defines the CQI reporting test for TDD
Recommendations: 
· Interesting companies can share TDD related test setup and simulation results for next meeting.



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2207037
	Agreeable



Topic #2: BS requirements for Rel-17 NB-IOT
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2203549
	Samsung
	Proposal 1: Prioritized the requirement with 3 tones. FFS the test applicability rule if requirements with 3 tone, 6 tone and 12 tones are defined
Observation 1: Small number of RU is considered for NPUSCH format1 requirements.
Observation 2: Minor performance difference with different number of RU configured for 3, 6 and 12 subcarrier allocation.
Observation 3: Similar performance can be achieved for 3, 6 and 12 tones for given the number of RU.
Observation 4: About 0.5dB performance gap compared with I_TBS as 14 and 15 for N_RU=0, and about 3.5dB performance gap compared with (IRU, ITBS) = (0, 14) for (IRU, ITBS) = (3, 19).
Proposal 2: RAN4 applies (IRU, ITBS) = (0, 14) for NPUSCH format1 requirement with 16QAM
Proposal 3: RAN4 applies the following simulation assumption for NPUSCH format1 requirement with 16QAM
Note: Refer to the contributions for detailed simulation assumptions.

	R4-2205092
	Ericsson
	Proposal 1: Define NPUSCH format 1 demodulation requirements with 12 tones for 16QAM.
Proposal 2: Set (IRU, ITBS) = (0, 15) and TBS=280 bits for NPUSCH format 1 demodulation requirements with 16QAM.
Proposal 3: RAN4 assumes the simulation assumption below for NPUSCH format 1 with 16QAM. 
Note: Refer to the contributions for detailed simulation assumptions.

	R4-2205808
	Huawei,HiSilicon
	Observation 1: Different number of allocated tones have same performance
Proposal 2: Only consider 12 tones
Observation 2: Option 2 ((IRU, ITBS)=(19, 3), TBS=1736 bits) has worse performance compared to option 1 and option 2 but target SNRs of all options are at reasonable ranges.
Proposal 3: Consider option 1 .I.e. (IRU, ITBS) = (0, 15), TBS=280 bits

	R4-2205942
	Nokia, Nokia Shanghai Bell
	1. 	To define new uplink FRCs for 16QAM NPUSCH format 1 demodulation requirements in TS 36.104, based on payload size proposal of 280 bits, for 3, 6 and 12 subcarriers.



Open issues summary
Background:
As per the approved WF R4-2203041, the following agreements are reached in last RAN4#101-bis-e meeting:
	Whether to define demodulation requirements for NPUSCH format 1 with 16QAM 
· Define NPUSCH format 1 requirements with 16QAM and single-TB scheduling.
Number of antennas: 1T2R
Frequency offset and time offset: No frequency offset and timing offset considered
Propagation conditions: ETU 1Hz Low
Repetition number: No repetition

Number of allocated tones
· Option 1: 3,6,12 tones 
· Option 2: 12 tones
Number of scheduled RUs and TBS
Interested companies are welcome to bring simulation results for next meeting and select one based on the evaluation results in the next meeting
· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits 
· Option 2: (IRU, ITBS)=(3,19), TBS=1736 bits 
· Option 3: (IRU, ITBS)=(0,14), TBS=256 bits 
· Other options are not precluded



Sub-topic 2-1 Test setup
Issue 2-1-1: Number of allocated subcarriers
· Proposals
· Option 1: 3,6,12 tones (Nokia)
· Option 2: 12 tones (Huawei, Ericsson)
· Option 3: 3 tones (Samsung)
· Recommended WF
· TBA

Issue 2-1-2: Number of scheduled RUs and TBS
· Proposals
· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits (Ericsson, Huawei, Nokia)
· Option 2: (IRU, ITBS)=(0,14), TBS=256 bits (Samsung)
· Recommended WF
· TBA

Issue 2-1-3: RV
· Proposals
· Option 1: {0,2,0,2} (Huawei)
· Other options
· Recommended WF
· TBA

Issue 2-1-4: Max number of HARQ transmission
· Proposals
· Option 1: 4 (Huawei)
· Other options
· Recommended WF
· TBA

Issue 2-1-5: Summary of simulation assumption for NPUSCH format 1 (Just for information)
	Parameter
	Value

	Number of antennas
	1T2R

	Propagation condition
	ETU 1Hz Low

	SCS
	15KHz

	Frequency Resource
	      Option 1: 3,6,12 tones
Option 2: 12 tones
Option 3: 3 tones

	Modulation order
	16QAM

	Number of Repetition
	1

	TB Scheduling
	single-TB scheduling

	Noise Estimation
	Practical

	Channel Estimation 
	Practical 

	Frequency offset
	0

	Time offset
	0

	(IRU, ITBS)
	[(0,14) or (0,15)]

	RV
	[{0,2,0,2}]

	Max number of HARQ transmission
	[4]



Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1: Test setup
	Company
	Comments

	XXX
	Issue 2-1-1: Number of allocated subcarriers
Issue 2-1-2: Number of scheduled RUs and TBS
Issue 2-1-3: RV
Issue 2-1-4: Max number of HARQ transmission


	Samsung
	Issue 2-1-1: Number of allocated subcarriers
We prefer option 3. In general, the purpose of 16QAM is to increase the peak date rate while retaining differentiation of LTE-MTC and NB-IoT. It is more benefit to schedule with 16QAM for small number of tones. Since the test purpose is to verify the 16QAM functionality, it may not need to specify the requirements with all the tones. 
With considering test complexity and typical scenario for 16QAM scheduling, we prefer to apply 3 tone for requirements
Issue 2-1-2: Number of scheduled RUs and TBS
We prefer option2. Based on our simulation results, minor performance difference with different number of RU configured for 3, 6 and 12 tones.  About 0.5dB performance gap compared with I_TBS as 14 and 15 for N_RU=0, and about 3.5dB performance gap compared with (IRU, ITBS) = (0, 14) for (IRU, ITBS) = (3, 19). In LTE Rel-13, the target SNR with 70%TP without repetition is about -3dB for 3 subcarrier allocation, and about -0.6dB for 12 subcarriers allocation.  To compare with LTE Rel-13 with QPSK, we prefer to choose the small number of I_TBS and I_RU for requirement with 16QAM.
Issue 2-1-3: RV
We are fine with option 1
Issue 2-1-4: Max number of HARQ transmission
We are ok  with option 1

	Ericsson
	Issue 2-1-1: Number of allocated subcarriers
We prefer Option 2. In our understanding the motivation to introduce 16QAM for NPUSCH format 1 is to improve the UL peak rate. We think it is important to verify NPUSCH format 1 with 12 tones. 

Issue 2-1-2: Number of scheduled RUs and TBS
We prefer Option 1. If no consensus in this meeting, we can choose option 1 or 2 after checking the simulation results. 

Issue 2-1-3: RV
We are fine with Option 1

Issue 2-1-4: Max number of HARQ transmission
We are fine with Option 1

	Huawei
	Issue 2-1-1: Number of allocated subcarriers
We support option 2. Our simulation results show that similar performance is observed for different number of tones. Hence, define requirement for one tone allocation is enough. Meanwhile, we agree with Ericsson that 12 tones allocation is more benefit to increase the peak data rate.
Issue 2-1-2: Number of scheduled RUs and TBS
We prefer option 1 but no strong views
Issue 2-1-3: RV
We are fine with Option 1
Issue 2-1-4: Max number of HARQ transmission
We are fine with Option 1

	Nokia
	Issue 2-1-1: Number of allocated subcarriers
We support option 1. In the last meeting, we were discussing BS demodulation requirements and considered different options for number of subcarriers. The current issue refers to test set-up only. So, does it mean there will be performance requirements defined for agreed tests only? In our view, performance requirements can be defined for 3, 6 and 12 subcarriers and the test can be specified for a subset, e.g. 12 subcarriers only or 3 and 12 subcarriers. We ask for moderator’s clarification on this matter. 
Issue 2-1-2: Number of scheduled RUs and TBS
We have a preference for option 1.
Issue 2-1-3: RV
We support option 1.
Issue 2-1-4: Max number of HARQ transmission
We support option 1.


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

	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.
	Sub-Topic#
	Status summary 

	#1 BS demodulation requirements
	Issue 2-1-1: Number of allocated subcarriers
Moderator: Response to Nokia: it is moderator’s understanding that all the test setup related discussions are targeting for the performance requirements definition in TS 36.104 and also conformance testing in TS 36.141. Usually they are aligned, it is seldom that RAN4 defines more performance requirements in TS 36.104 than the number of conformance testing in TS 36.141.
Considering still diverse views on this issue, moderator suggests to continue the discussion for the 2nd round and encourage companies show compromise to move forward.
Tentative agreements: N/A
Candidate options: 
· Option 1: 3,6,12 tones (Nokia)
· Option 2: 12 tones (Huawei, Ericsson)
· Option 3: 3 tones (Samsung)

Recommendations for 2nd round: Continue the discussion

Issue 2-1-2: Number of scheduled RUs and TBS
Moderator: To move forward so that companies can align the simulation results as early as possible, moderator wonders if it is agreeable that we can agree with Option 1 based on majority view.
Tentative agreements: 
· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits

Candidate options: None
Recommendations for 2nd round: 
Company confirms if the suggested compromise by moderator is acceptable.

Issue 2-1-3: RV
Moderator: all interesting companies are fine with Option 1.
Tentative agreement: {0,2,0,2}
Candidate options: None
Recommendations for 2nd round: N/A

Issue 2-1-4: Max number of HARQ transmission
Moderator: all interesting companies are fine with Option 1.
Tentative agreement: 4
Candidate options: None
Recommendations for 2nd round: N/A




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
Open issues summary
Sub-topic 2-5-1 Test setup
Issue 2-5-1-1: Number of allocated subcarriers
· Proposals
· Option 1: 3,6,12 tones
· Option 2: 12 tones
· Option 3: 3 tones
· Recommended WF
· TBA

Issue 2-5-1-2: Number of scheduled RUs and TBS
· Proposals
· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits
· Option 2: (IRU, ITBS)=(0,14), TBS=256 bits
· Recommended WF
· Confirm if Option 1 is agreeable

Companies views collection for 2nd round
Open issues
	Company
	Comments

	XXX
	Issue 2-5-1-1: Number of allocated subcarriers
Issue 2-5-1-2: Number of scheduled RUs and TBS


	Ericsson
	Issue 2-5-1-1: Number of allocated subcarriers
Since the RUs and TBS are agreeable in this meeting, we propose to keep 3 subcarrier options open in this meeting, and decide the specified tone(s) in the next meeting according to the simulation results. 
Issue 2-5-1-2: Number of scheduled RUs and TBS
Support the recommended WF. 

	Huawei
	Issue 2-5-1-1: Number of allocated subcarriers
We support option 2. Our simulation results show that similar performance is observed for different number of tones. Hence, define requirement for one tone allocation is enough. Meanwhile, we agree with Ericsson that 12 tones allocation is more benefit to increase the peak data rate.
@Nokia: Yes, there will be performance requirements defined for agreed tests only. It is not reasonable that cases to be tested is subset of requirements since all allocated subcarriers are mandatory for BS to support.

Issue 2-5-1-2: Number of scheduled RUs and TBS
No strong views. Option 1 is our preference

	Samsung
	Issue 2-5-1-1
We support option 3, we have already provided the results in this meeting and the similar performance is achieved. In our view, it is more benefit to schedule with 16QAM for small number of tones, For 12 tones, the number of available REs is more than 3 tones, With 3 tones, the cell edge UE performance can be improved.
As for NB-IoT requirement, for 15kHz subcarrier spacing single-subcarrier/multi-subcarrier, the demodulation requirements apply for the supported number of subcarriers, we donnot think all allocated subcarriers are mandatory for BS, whether to support it pending on BS manufacture declaration.  
Issue 2-5-1-2: Number of scheduled RUs and TBS
Based on our result, about 0.5dB performance gap compared with I_TBS as 14 and 15 for N_RU=0. In our side, we prefer to apply the small (IRU, ITBS) = (0, 14) for NPUSCH format1 requirement with 16QAM. We can keep it open to check the performance with both option 1 and option 2 in the next meeting.

	Nokia
	Issue 2-5-1-1: Number of allocated subcarriers
We support Ericsson’s view to make the decision in next meeting and keep the number of allocated carriers open. We are open to discuss whether to include the case of 6 tones.
Issue 2-5-1-2: Number of scheduled RUs and TBS
We support the recommended WF.



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

	#1 BS demodulation requirements
	Issue 2-1-1: Number of allocated subcarriers
Moderator: Companies would like to keep it open for this meeting and decide it in next meeting as per simulation results. Still diverse view on smaller or larger number of tones should be selected.
Tentative agreements: N/A
Candidate options: 
· Option 1: 3,6,12 tones (Nokia)
· Option 2: 12 tones (Huawei, Ericsson)
· Option 3: 3 tones (Samsung)

Recommendations: Continue the discussion in the next meeting

Issue 2-1-2: Number of scheduled RUs and TBS
Moderator: Most companies are fine with Option 1, one company prefer to keep it open for this meeting to check the performance of Option 1 and Option 2 in next meeting.
Tentative agreements: N/A
Candidate options: 
· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits
· Option 2: (IRU, ITBS)=(0,14), TBS=256 bits

Recommendations for 2nd round: Continue the discussion in the next meeting




Topic#3: Demodulation requirements for Rel-17 eMTC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2203548
	Samsung
	Observation 1: No UE performance requirements impact foreseen for Rel-17 eMTC sub-feature: additional scheduling delay
Observation 2: No UE performance requirements impact foreseen for Rel-17 eMTC sub-feature: maximum DL TBS 1736bit.
Observation 3: No RAN4 related objective for Maximum DL TBS is included in the WID
Proposal 1: No UE performance requirement is introduced for Rel-17 eMTC.

	R4-2205093
	Ericsson
	Proposal 1: RAN4 study further if RAN4 need to define the dedicated PDSCH demodulation requirements with 14 HARQ processes or RAN4 can reuse the existing requirement by introducing new FRC considering 14 HARQ processes.
Proposal 2: RAN4 does not define PDSCH demodulation requirements for Cat-M1 CE Mode A UE supporting maximum DL TBS of 1736bits.

	R4-2205809
	Huawei,HiSilicon
	Proposal 1: Define performance requirements to verify UE supporting 14 HARQ processes and UE supporting 1736 bits TBS and corresponding soft buffer
Proposal 2: For 14 HARQ processes test, use following simulations:
· For scheduling pattern, scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.
·  For scheduling delay, 2 is defined for PDSCH transmitted in subframes from 0th to 9th and 7 is defined for PDSCHs transmitted in subframe 10th  and 11th 
·  As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
· TM2
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ transmissions: 4
· HARQ bundling: enabled
Proposal 3: For maximum TBS and soft buffer size test, use 30% instead of 70% of maximum TP to let more HARQ transmissions per TB to verify the soft buffer size.
Proposal 4: For maximum TBS and soft buffer size test, use following assumptions: 
· EPA5
· CE mode A
· TBS: 1736 bits
· 64 QAM
· HD-FDD
· 8 HARQ processes
· NRB=6
· HARQ transmission number: 4
· No repetition for MPDCCH and PDSCH
· 64QAM
· Transmission mode: TM2



Open issues summary
Sub-topic 3-1: Performance requirements for Rel-17 LTE MTC UE
Background:
As per the approved WF R4-2203041, the following agreements are reached in last RAN4#101-bis-e meeting:
	Whether to define performance requirements to verify UE supporting 14 HARQ processes
· Option 1: Yes
· Option 2: No
Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
· Option 1: Yes
· Option 2: No
Issue 3-2-1: Test setup for performance requirements of supporting 14 HARQ processes (If agreed)
· Option 1: Use following test setups
· For scheduling pattern, scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.
· For scheduling delay, 2 is defined for MPDCCH transmitted in subframes from 0th to 9th and 7 is defined for MPDCCH transmitted in subframe 10th and 11th 
· As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
· TM2
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ transmissions: 4
· HARQ bundling: enabled

· Option 2: Other options not precluded
Test setup for supporting 1736 bits TBS and corresponding max soft buffer (If agreed)
· Option 1: Use following test setups
· Use 30% instead of 70% of maximum TP to let more HARQ transmissions per TB to verify the soft buffer size.
· EPA5
· CE mode A
· TBS: 1736 bits
· 64 QAM
· HD-FDD
· 8 HARQ processes
· NRB=6
· HARQ transmission number: 4
· No repetition for MPDCCH and PDSCH
· 64QAM
· Transmission mode: TM2
· Option 2: Other options not precluded



Issue 3-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
· Proposals
· Option 1: Yes (Huawei)
· Option 2: Specify the PDSCH demodulation requirements with 14 HARQ processes. (Ericsson)
· Option 2a: RAN4 needs to define the dedicated PDSCH demodulation requirements with 14 HARQ processes
· Option 2b: RAN4 can reuse the existing requirement as same as the support of 10 HARQ processes. 
· Option 3: No (Samsung)
· Recommended WF
· TBA

Sub-topic 3-2: Test setup of requirements for LTE MTC UE
Issue 3-2-1: Test setup for performance requirements of supporting 14 HARQ processes (If agreed)
· Proposals
· Option 1: Use following test setups (Huawei)
· For scheduling pattern, scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.
· For scheduling delay, 2 is defined for MPDCCH transmitted in subframes from 0th to 9th and 7 is defined for MPDCCH transmitted in subframe 10th and 11th 
· As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
· TM2
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ transmissions: 4
· HARQ bundling: enabled
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: Performance requirements for Rel-17 LTE MTC UE
	Company
	Comments

	XXX
	Issue 3-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
Issue 3-1-2: Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer

	Samsung
	Issue 3-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
Although the peak data rate can be increased with 14 HARQ process, from demodulation aspects, there is no impact on the UE demodulation,  we can  go with option 2b, reusing the existing requirement if necessary 
Issue 3-1-2: Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
We prefer not define requirement, There is no changed with existing TCI formats, TBS tables and CQI tables. From baseband processing perspective, there is no impact on demodulation requirement and CSI requirement.

	Ericsson
	Issue 3-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
We are fine to define the requirements with 14HARQ processes as same as Rel-14 where 3GPP introduced 10 HARQ processes. 
Our preference is to reuse the existing test setup and requirements, if possible, rather than introducing the new dedicated requirements. We need more time to check whether we can reuse the existing test setup or need to introduce the dedicated requirements. 
Issue 3-1-2: Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
Option 2. As we argued in our paper, the motivation of increasing TBS is to achieve the higher peak rate and it can be applicable for UE in high SNR condition. We don’t think RAN4 need to define new PDSCH demodulation requirements to just verify the soft buffer by using the metric of 30% of maximum throughput.

	Qualcomm
	Issue 3-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
Option 2
Issue 3-1-2: Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
Option 2

	Huawei
	Issue 3-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
We support option 1.  Based on our understanding, there are following difference for 14HARQ processes compared to previous release.
1) New scheduling pattern  and ACK/NACK feedback pattern  
2) HARQ bundling is enabled.
Therefore, we think the dedicated requirements should be introduced, but we are open to it and wait for more companies’ analysis.                    
Issue 3-1-2: Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
We still think it is necessary to verify whether UE support 1736 bits TBS. But to move forward, we can compromise option 2 if some companies have strong views to not consider this feature.


	Nokia
	Issue 3-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
We don’t see impact on the demodulation requirements. Thus option 2b can be selected.
Issue 3-1-2: Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
Option 2. We don’t see impact on the demodulation requirements. 


 
Sub topic 1-2: Test setup of requirements for LTE MTC UE
	Company
	Comments

	XXX
	Issue 3-2-1: Test setup for performance requirements of supporting 14 HARQ processes (If agreed)
Issue 3-2-2: Test setup for supporting 1736 bits TBS and corresponding max soft buffer (If agreed)


	
	


 
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.
	Sub-Topic#
	Status summary 

	#1 UE demodulation requirements for Rel-17 eMTC
	Issue 3-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
Moderator: I just found there is typo, i.e. there are two “Option 2” items in the summary. Based on companies’ feedback, moderator understand that it is fine for most companies to introduce requirements for support of 14 HARQ processes, whether to define new dedicated requirements or reuse the existing requirements for support of 10 HARQ processes, companies need more analysis. Moderator suggest to discuss this issue for next meeting based on companies’ evaluations.
Tentative agreements:
Specify the PDSCH demodulation requirements for support of 14 HARQ processes, but more analysis is needed to decide to introduce new dedicated PDSCH demodulation requirements or reuse the existing requirements for support of 10 HARQ processes.
Candidate options: None
Recommendations for 2nd round: N/A

Issue 3-1-2: Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
Moderator: all interesting companies are fine not to define performance requirements for UE support of 1736 bits TBS and corresponding soft buffer.
Tentative agreements: 
· Not define performance requirements to verify UE support of 1736 bits TBS and corresponding soft buffer
Candidate options: None
Recommendations for 2nd round: N/A


	#2 Test setup for support of 14 HARQ processes
	Issue 3-2-1: Test setup for performance requirements of supporting 14 HARQ processes
Moderator: As per the discussion on Issue 3-1-1, companies need more evaluations on how to introduce the final performance requirements, i.e. define new requirements or reuse the existing requirements for support of 10 HARQ processes. One company prefer to reuse the existing test setup if possible. Moderator suggests companies can further discuss the test setup in the 2nd round to facilitate the following evaluations, the current Option 1 can use as starting point.
 
Tentative agreements: N/A
Candidate options: 
· Option 1: Use following test setups (Huawei)
· For scheduling pattern, scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.
· For scheduling delay, 2 is defined for MPDCCH transmitted in subframes from 0th to 9th and 7 is defined for MPDCCH transmitted in subframe 10th and 11th 
· As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
· TM2
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ transmissions: 4
· HARQ bundling: enabled

· Other options

Recommendations for 2nd round: Continue the discussion



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
Open issues summary
Sub-topic 3-5-1: Test setup of requirements for LTE MTC UE
Issue 3-5-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
· Proposals
· Option 1: Yes
· Option 2: Specify the PDSCH demodulation requirements with 14 HARQ processes.
· Option 2a: RAN4 needs to define the dedicated PDSCH demodulation requirements with 14 HARQ processes
· Option 2b: RAN4 can reuse the existing requirement as same as the support of 10 HARQ processes. 
· Option 3: No
· Recommended WF
· Recollect companies’ view due to two “Option 2” typo in the first round summary.

Issue 3-5-1-2: Test setup for performance requirements of supporting 14 HARQ processes
· Proposals
· Option 1: Use following test setups (Huawei)
· For scheduling pattern, scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.
· For scheduling delay, 2 is defined for MPDCCH transmitted in subframes from 0th to 9th and 7 is defined for MPDCCH transmitted in subframe 10th and 11th 
· As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
· TM2
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ transmissions: 4
· HARQ bundling: enabled

· Other options
· Recommended WF
· To facilitate the following evaluation on introducing new specific requirements or reusing the requirements for support of 10 HARQ processes, RAN4 needs to reach consensus on the simulation assumptions, moderator encourage companies share views on the parameters proposed in Option 1.

Companies views collection for 2nd round
Open issues
	Company
	Comments

	XXX
	Issue 3-5-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes

Issue 3-5-1-2: Test setup for performance requirements of supporting 14 HARQ processes


	Ericsson
	Issue 3-5-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
We are fine with Option 2. We need more time to study which option (2a or 2b) can be used, according to RAN1 specification. 

	Huawei
	Issue 3-5-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
We support option 2. Considering the timeline, we can bring the analysis next meeting.
Issue 3-5-1-2: Test setup for performance requirements of supporting 14 HARQ processes
[bookmark: _GoBack]OK with recommended WF

	Samsung
	Issue 3-5-1-1: 
We can compromise as option2 for sake process

	Qualcomm
	Issue 3-5-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
We are willing to compromise to option 2 but would like more time to evaluate options 2a and 2b.

	Nokia 
	Issue 3-5-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
Option 3 or option 2b.



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

	#1 UE demodulation requirements for Rel-17 eMTC
	Issue 3-5-1-1: Whether to define performance requirements to verify UE supporting 14 HARQ processes
Moderator:All interesting companies confirmed to support Option 2, but need further analysis to decide Option 2a or Option 2b for the next meeting.
Tentative agreements:
Specify the PDSCH demodulation requirements for support of 14 HARQ processes, but more analysis is needed to decide to introduce new dedicated PDSCH demodulation requirements or reuse the existing requirements for support of 10 HARQ processes.


	#2 Test setup for support of 14 HARQ processes
	Issue 3-5-1-2: Test setup for performance requirements of supporting 14 HARQ processes
Moderator: As per the discussion on Issue 3-5-1-1, companies can use the current Option 1 as reference for further analysis or evaluation.
 
Tentative agreements: N/A
Candidate options: 
· Option 1: Use following test setups
· For scheduling pattern, scheduling period is 17ms. 
· In every period, 0th to 11th subframes are used for MPDCCH/PDSCH transmission, subframes from 13th to 15th are used for PUCCH transmission and 12th and 16th subframes are used for gaps.
· For scheduling delay, 2 is defined for MPDCCH transmitted in subframes from 0th to 9th and 7 is defined for MPDCCH transmitted in subframe 10th and 11th 
· As for HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3th are transmitted in 13th subframe, ACK/NACKs related to PDSCHs in subframe from 4th to 7th are transmitted in 14th subframe and ACK/NACKs related to PDSCHs in subframe from 8h to 11th are transmitted in 15th subframe.
· TM2
· HD-FDD
· Bandwidth: 10MHz
· MCS: 16QAM 1/2
· TBS: 744
· CE mode A
· No repetition for MPDCCH and PDSCH
· Propagation condition: EPA5
· MIMO configuration: 2x1 Low
· HARQ transmissions: 4
· HARQ bundling: enabled

· Other options

Recommendations: Continue the discussion for next meeting.





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on Rel-17 NB-IOT and eMTC performance requirements
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2203548
	View on demodulation requirement for Rel-17 eMTC
	Samsung
	Noted
	

	R4-2203549
	View on demodulation requirement for Rel-17 NB-IoT
	Samsung
	Noted
	

	R4-2204469
	On UE performance requirements for 16-QAM NB-IoT
	Qualcomm Incorporated
	Noted
	

	R4-2205091
	UE demodulation requirements for Rel-17 NB-IoT
	Ericsson
	Noted
	

	R4-2205092
	BS demodulation requirements for Rel-17 NB-IoT
	Ericsson
	Noted
	

	R4-2205093
	UE demodulation requirements for Rel-17 LTE-MTC
	Ericsson
	Noted
	

	R4-2205807
	Discussions on  Rel-17 NB-IOT UE requirements
	Huawei,HiSilicon
	Noted
	

	R4-2205808
	Discussions on  Rel-17 NB-IOT BS requirements
	Huawei,HiSilicon
	Noted
	

	R4-2205809
	Discussions on  Rel-17 eMTC UE requirements
	Huawei,HiSilicon
	Noted
	

	R4-2205942
	Discussion on BS demodulation requirements for Additional enhancements for NB-IoT
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2205090
	draft CR: Introduction of channel quality report for NB-IoT supporting 16QAM
	Ericsson
	Revised
	To capture the latest agreement



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2207200
	WF on Rel-17 NB-IOT and eMTC performance requirements
	Huawei, HiSilicon
	Agreeable
	

	R4-2207037
	draft CR: Introduction of channel quality report for NB-IoT supporting 16QAM
	Ericsson
	Agreeable
	Need to be captured in email session [102-e][237] NB_IOTenh4_LTE_eMTC6_RRM


Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	
	
	

	Samsung
	Yunchuan Yang
	yc0301.yang@samsung.com

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Qualcomm
	Carlos Cabrera-Mercader
	ccmercad@qti.qualcomm.com

	Nokia
	Juergen Hofmann
	juergen.hofmann@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
image1.tmp
Table 9.1.22.17-1: Downlink channel

uality measurement report ma

ing when the recej

unicast NPDSCH modulated with 16-QAM is configured

Reported value

NPDCCH

NPDSCH transport block

error ity not exceeding 0.1

level Efficiency
No Out of range
measurem
noMeasurement, ent
reporting
[ candidateRenA 1 04316
candidateRenB 2 0.2737
[ candidateRen C 4 01579





image2.png
. FDD/TDD differentiation is needed for FGs 1-1/1-2

> DwPTS in special subframe configuration 9 for normal cyclic prefix is not used for NPDSCH transmission
with 16QANM, when 16QAM is configured.




