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Introduction
Based on the discussion during RAN4#102-e:
· R4-2207453 Email discussion summary for [102-e][333] NB-IOT_MTC_Demod, Moderator(Huawei)
· R4-2207200 WF on Rel-17 NB-IOT and eMTC performance requirements, Huawei. 
Certain progress was made, but still some open issues are left for further discussion.
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:
Try to finalize all open issues left.
Agree on the simulation assumptions for simulation alignments.
Agree on the CR work splitting.
Topic #1: UE requirements for Rel-17 NB-IOT
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208034
	Qualcomm Incorporated
	Observation 1: For the test conditions agreed in RAN4#101-bis-e and RAN4#102-e, with (ITBS, ISF) = (16, 5), 70 % of maximum DL throughput is observed at SNR = 13.1 dB, not including any impairment margin.
Observation 2: For the test conditions agreed in RAN4#101-bis-e and RAN4#102-e, with (ITBS, ISF) = (21, 7), 70 % of maximum DL throughput is observed at SNR = 17.2 dB, not including any impairment margin.
Proposal 1: Test metric for CQI test in AWGN (with the agreed assumptions in [1])
· The reported candidateRep value shall be in the range of +/- 1 of the reported median at least 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 2: The SNR test point for the NB-IoT CQI reporting test should be 10.6 dB plus TBD impairment margin.

	R4-2209073
	Ericsson
	Proposal 1: RAN4 define NPDSCH demodulation requirements with 16QAM with (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928 bits. 
Observation 1: Candidate SNR test points are between 9dB and 15dB for NB-IoT CQI reporting tests with 16QAM. 
Observation 2: UE may not satisfy the requirements to report {median CQI, median CQI-1, median CQI+1} with 90% of the time with the measurement of 1 subframe. 
Proposal 2: Set X=1, Y=85% for the metric of CQI reporting test for NB-IoT. The test setup ensures UE can measure at least 3 NB-IoT DL subframes 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, but it is up to UE how many subframes are used for CQI estimation.

	R4-2209837
	Huawei, HiSilicon
	Observation 1: The target SNR is about 17.3dB when (ITBS, ISF) equals to (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78
Proposal 1: Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78 for NPDSCH 16 QAM requirements definition

	R4-2209838
	Huawei, HiSilicon
	Proposal 1: Don’t add any limitation on CQI measurement 
Observation 1: Due to the few number of NRS, the CQI calculation result for standalone deployment with 1 NRS port within one or two subframe is inaccurate, especially for fading channel.
Proposal 2: Add the following clarification in the core specification:
· For standalone deployment, the NPDSCH containing Downlink Channel Quality report MAC CE should be scheduled at least more than [4] subframes to guarantee the accuracy of CQI measurement.
Proposal 3: Define the CQI requirements with following assumptions and test metric:
· Nsf=4
· SNR=10dB
· 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.


	R4-2209841
	Huawei, HiSilicon
	Summary of simulation results for Rel-17 NB-IOT and eMTC performance requirements



Open issues summary
Sub-topic 1-1 Demodulation test
Background information: 
As per the approved WF R4-2207200, the following agreements are reached in last RAN4#102-e meeting:
	Performance requirements to be defined
Introduce NPDSCH demodulation test with 16QAM, with:
· Propagation condition: EPA5
· Test metric: 70% max TP
TBS:
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
Duplex mode for NPDSCH performance with 16QAM
-	Introduce NPDSCH demodulation test with 16QAM for HD-FDD and TDD
Whether the Rel-17 NB-IOT requirements are applicable for TDD:
· Yes



Issue 1-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
· Proposals
· Option 1: Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51 (Ericsson)
· Option 2: Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78 (Huawei)
· Recommended WF
· TBA

Issue 1-1-2: Summary for simulation results (Informative)
	Company
	Option 1: (ITBS, ISF) = (16, 5), SNR@70% max TP (dB)
	Option 2: (ITBS, ISF) = (21, 7) SNR@70% max TP (dB)

	Ericsson
	12.9
	18.0

	Qualcomm
	13.1
	17.2

	Huawei
	
	17.3




Sub-topic 1-2 CQI test
Background information: 
As per the approved WF R4-2207200, the following agreements are reached in last RAN4#102-e meeting:
	CQI measurement resources
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].

Channel quality reporting requirements
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.

Test setup for 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

Test metric for CQI test
· 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%.

SNR 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.

Scheduling pattern for HD-FDD CQI reporting 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

CQI reporting test for TDD
RAN4 defines the CQI reporting test for TDD



Issue 1-2-1: CQI measurement duration
RAN4 agreed the CQI measurement resources definition but with [ ] about the measurement duration, because concern about the outdated measurements due to too long measurement duration configuration was raised in last meeting.
· Proposals
· Option 1: (Huawei): Keep the agreement in last meeting and remove the square brackets
· Other options
· Recommended WF
· TBA

Issue 1-2-2: Whether to capture the specific number of subframes for UE CQI estimation in the core specification TS 38.133
Whether to specify the number of subframes scheduled for UE CQI estimation in the core specification of TS 38.133?
· Proposals
· Option 1: (Huawei) Yes, at least more than [4] subframes for standalone deployment scenario
· Option 2: No.
· Recommended WF
· TBA

Issue 1-2-3: The number of subframes for CQI measurement in the test setup
Considering only 8 REs allocated for 1 port NRS that can be used for CQI measurement, to guarantee the measurement accuracy, especially under fading channel, the number of subframes used for CQI measurement affects the test metric listed in the following Issue 1-2-3, company can share your comments for the Issue 1-2-2 and Issue 1-2-3 together.
· Proposals
· Option 1: (Huawei) 4 subframes with Option 1 for the test metric of CQI test of Issue 1-2-3.
· Option 2: (Ericsson) At least 3 subframes with Option 3 for the test metric of CQI test of Issue 1-2-3.
· Recommended WF
· TBA

Issue 1-2-4: Test metric for CQI test
· Proposals
· Option 1:  (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:  (Qualcomm)
· The reported candidateRep value shall be in the range of +/- 1 of the reported median at least 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 3: (Ericsson)
· The reported candidateRep value shall be in the range of +/- 1 of the reported median more than 85% 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.

· Recommended WF
· TBA

Issue 1-2-5: Ideal SNR test point for CQI reporting test
· Proposals
· Option 1: (Qualcomm) 10.6 dB 
· Option 2: (Huawei) 10 dB
· Recommended WF
· TBA

Issue 1-2-6: Whether to consider to add impairment margin for CQI reporting test?
· Proposals
· Option 1: (Qualcomm?) Yes
· Option 2: No
· Recommended WF
· TBA

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

	XXX
	Issue 1-1-1: TBS for performance requirements definition for NPDSCH with 16QAM


	Ericsson
	Issue 1-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
We prefer potion 1.
According to the summary of the simulation results shown in Issue 1-1-2, the required SNRs are about 13dB for option 1 and 18dB for option 2. Since the summary is based on the alignment results, the final requirements of option 2 may exceed 20dB if we consider the impairment margin. We think it is too high compared with the existing eMTC/NB-IoT UE demodulation requirements. Since either option 1 or 2 can verify the demodulation performance of 16QAM, we don’t need to assume the highest TBS. 

	Huawei
	Issue 1-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
We prefer option 2. As for concern from Ericsson, RAN4 has defined many requirements that SNR is larger than 20dB in TS 36.101.E.g. (Minimum Requirement Multi-Layer Spatial Multiplexing 4Tx Antenna Port with 256QAM). Hence we think 20dB is feasible for demodulation requirements. RAN 1 defined not only 16QAM but also new TBS. We propose to consider maximum TBS to verify UE  whether to support all TBS.

	Qualcomm
	Issue 1-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
No strong preference. 16QAM demodulation performance can be verified with either.

	Nokia
	Issue 1-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
We prefer option 1. This TBS corresponds better to typical scenarios expected for NB-IoT 16QAM.



Sub topic 1-2: CQI test 
	Company
	Comments

	XXX
	Issue 1-2-1: CQI measurement duration
Issue 1-2-2: Whether to capture the specific number of subframes for UE CQI estimation in the core specification TS 38.133
Issue 1-2-3: The number of subframes for CQI measurement in the test setup
Issue 1-2-4: Test metric for CQI test
Issue 1-2-5: Ideal SNR test point for CQI reporting test
Issue 1-2-6: Whether to consider to add impairment margin for CQI reporting test?


	Ericsson
	Issue 1-2-1: CQI measurement duration
We are fine with option 1. If it is agreed, we propose to capture it in R4-2208953, which is submitted in [233] NB_IOTenh4_LTE_eMTC6_RRM. 
Issue 1-2-2: Whether to capture the specific number of subframes for UE CQI estimation in the core specification TS 38.133
We are fine with Option 1. 
We propose to add the following sentence in TS36.133 8.14.5. 
· 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. During the measurement period, UE is expected NRS is transmitted in at least [4] subframes. 
Issue 1-2-3: The number of subframes for CQI measurement in the test setup
Issue 1-2-4: Test metric for CQI test
We think Issues 1-2-3/1-2-4 should be discussed together. 
We are fine with Option 1 in Issue 1-2-3 and Option 1 or 2 in Issue 1-2-4.  
Issue 1-2-5: Ideal SNR test point for CQI reporting test
RAN4 usually sets two consecutive integer values for CQI definition tests. We then propose to set SNR=10/11dB.
Issue 1-2-6: Whether to consider to add impairment margin for CQI reporting test?
Option 2. RAN4 usually does not assume impairment margin for CQI reporting tests if the SNR test points are not so high, e.g. < 20dB. 

	Huawei
	Issue 1-2-1: CQI measurement duration
Option 1
Issue 1-2-2: Whether to capture the specific number of subframes for UE CQI estimation in the core specification TS 38.133
Based on our understanding, CQI requirements depends on deployment scenarios and number of NRS ports. CQI estimation will be more accurate for in band deployment with CRS+ NRS based estimation. Also, 2 NRS ports will also bring more accuracy for CQI estimation. We would like to collect comments from other companies
Issue 1-2-3: The number of subframes for CQI measurement in the test setup
We prefer option 1 to let UE report more accurate CQI which is more practical.
Issue 1-2-5: Ideal SNR test point for CQI reporting test
10/11 dB is fine for us and we share the same views with Ericsson
Issue 1-2-4: Test metric for CQI test
Based on our simulation results, option 1 is feasible
Issue 1-2-6: Whether to consider to add impairment margin for CQI reporting test?
Option 2. Similar views with Ericsson

	Qualcomm
	Issue 1-2-1: CQI measurement duration
We’re OK with option 1.
Issue 1-2-2: Whether to capture the specific number of subframes for UE CQI estimation in the core specification TS 38.133
We’re OK with option 1 and the text proposal from Ericsson.
Issue 1-2-3: The number of subframes for CQI measurement in the test setup
It should be at least [4] subframes to be consistent with the previous issue.
Issue 1-2-4: Test metric for CQI test
Option 1 or 2 would be OK. The latter seems more precise but no strong view.
Issue 1-2-5: Ideal SNR test point for CQI reporting test
Agree that two SNR values should be included in the test case and the UE needs to pass the test for at least one of the SNR values. The values can be X dB and X+1 dB, where X = 10.5.
Issue 1-2-6: Whether to consider to add impairment margin for CQI reporting test?
If our response to issue 1-2-5 is agreeable, we’re OK not to add impairment margin.

	Nokia
	Issue 1-2-1: CQI measurement duration
We support option1.
Issue 1-2-2: Whether to capture the specific number of subframes for UE CQI estimation in the core specification TS 38.133
We support option 1 and the proposal by Ericsson above.
Issue 1-2-3: The number of subframes for CQI measurement in the test setup
We share Qualcomm’s view.
Issue 1-2-4: Test metric for CQI test
We prefer option 1 or 2.
Issue 1-2-5: Ideal SNR test point for CQI reporting test
We share Ericsson’s view. Two SNR points are needed. 10 / 11 dB are fine.
Issue 1-2-6: Whether to consider to add impairment margin for CQI reporting test?
We support option 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

	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 

	#1-1 Demodulation test
	Issue 1-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
Moderator: Companies still have different views on the number of scheduled subframes and TBS for testing 16QAM. The main differences are whether to test the maximum TBS introduced for support 16QAM by RAN1 and the SNR larger than 20dB is acceptable for test. Three companies provided simulation results for Option 2 as summarized in Issue 1-1-2, the largest span is 0.8dB, it means the submitted results by companies are well aligned. The average results is about 17.5dB, considering the impairment margin, the final results will be near to 20dB. Moderator suggest companies can give compromise in the 2nd round email discussion. 
Tentative agreements: N/A

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)
Recommendations for 2nd round:
· Continue to discuss in the 2nd round.


	#1-2 CQI test
	Issue 1-2-1: CQI measurement duration
Moderator: RAN4 agreed to capture the following CQI measurement resource requirements in TS 38.133 in last RAN4#102-e meeting:
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].
One company raised concern on the 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. All companies agreed to remove the square bracket in this meeting and capture it in the revised CR R4-2208953, which is submitted in [233] NB_IOTenh4_LTE_eMTC6_RRM.
Tentative agreements: 
Remove the square bracket on the measurement duration as shown below and capture it in the revised CR R4-2208953, which is submitted in [233] NB_IOTenh4_LTE_eMTC6_RRM
· 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: N/A

Issue 1-2-2: Whether to capture the specific number of subframes for UE CQI estimation in the core specification TS 38.133
Moderator: Based on two companies’ observation, due to the few number of NRS in one subframe with 1 NRS port, the CQI measurement accuracy can’t be guaranteed. All companies agree to set at least [4] subframes for NRS measurement for 1 NRS port scenario. But for 2 NRS port scenario and inband deployment scenario with consideration of CRS+NRS based CQI estimation, whether still at least 4 subframes with NRS is expected for CQI estimation. From moderator point of view, it is better to only consider NRS based CQI measurement, so moderator would like to encourage companies to share view whether to consider scenario with 1 NRS port and 2 NRS port separately for the number of subframes with NRS for CQI measurement.
Ericsson proposed the text to capture the number of subframes for NRS measurement for 1 NRS port discussion, two companies are fine with it. Based on the discussion on differentiation of 1 NRS port and 2 NRS port scenario, those text can be used to starting point for second round discussion, we can further update it if necessary.
Tentative agreements: 
At least for 1 NRS port scenario, companies are OK with the following text proposal and capture it in TS 38.133:
· 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. During the measurement period, UE expects that NRS is transmitted in at least [4] consecutive subframes. 
Candidate options on whether to differentiate 1 NRS port and 2 NRS port scenario for the number of subframes with NRS for CQI estimation:
· Option 1: Yes, at least [4] subframes with NRS for 1 NRS port and at least [2] subframes with NRS for 2 NRS ports for CQI measurement
· Option 2: No, at least [4] subframes with NRS for both 1 NRS port and 2 NRS ports for CQI measurement

Recommendations for 2nd round: 
· Discuss in the 2nd round.

Issue 1-2-3: The number of subframes for CQI measurement in the test setup
Issue 1-2-4: Test metric for CQI test
Moderator: Companies shared their proposal for Issue 1-2-3 and Issue 1-2-4 together, so it is reasonable to discus these two issues together as per company’s suggestion. Considering that RAN4 agreed to define CQI definition test with 1T1R, all companies are fine to set 4 subframes with NRS for CQI measurement in the test setup. All 3 interesting companies are ok with Option 1 for Issue 1-2-4 based on the agreement of at least 4 subframes with NRS for CQI measurement.
Tentative agreements: 
The number of subframes with NRS for CQI measurement in the test setup: 4 subframes
The test metric for CQI test: 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.

Recommendations for 2nd round: N/A

Issue 1-2-5: Ideal SNR test point for CQI reporting test
Issue 1-2-6: Whether to consider to add impairment margin for CQI reporting test?
Moderator: Two companies shared simulation results with only 0.6dB difference: 10dB and 10.6dB. Two companies proposed to use 10/11dB for the final requirements as per traditional way to set two consecutive SNR values for CQI definition test without assumption of impairment margin, but one company propose to set 10.5/11.5dB SNR values for requirements definition without addition of impairment margin. Moderator would like to further collect companies’ view in the second round to finalize this issue in this meeting.
Tentative agreements: 
Not consider to add impairment margin for CQI definition test.
Candidate options on SNR values:
· Option 1: 10/11dB (Ericsson, Huawei)
· Option 2: 10.5/11.5dB (Qualcomm)

Recommendations for 2nd round: 
· Discuss in the 2nd round.




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  

	
	



Discussion on 2nd round
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Open issues summary
Sub-topic 1-5-1 Demodulation test
Issue 1-5-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
· Proposals
· Option 1 (Ericsson, Nokia): Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51
· Option 2 (Huawei, Ericsson): Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78
· Recommended WF
· Further discuss in GTW

Sub-topic 1-5-2 CQI test
Issue 1-5-2-1: Whether to set different number of subframes with NRS for CQI estimation between 1 NRS port and 2 NRS port scenario 
· Proposals
· Option 1: Yes, at least [4] subframes with NRS for 1 NRS port and at least [2] subframes with NRS for 2 NRS ports for CQI measurement (Huawei)
· Option 2: No, at least [4] subframes with NRS for both 1 NRS port and 2 NRS ports for CQI measurement (Ericsson, Huawei, Qualcomm, Nokia)
· Recommended WF
· Moderator: Option 1 is listed for standalone/guard-band scenario with 2 NRS port compared to that with 1 NRS port, it is not for in-band scenario that UE can use NRS+CRS. Companies can further share view based on this clarification.
· Can we agree with Option 2?

Issue 1-5-2-2: Ideal SNR test point for CQI reporting test
Background: with tentative agreements of not consider to add impairment margin for CQI definition test, the specific SNR test point for the CQI definition test under AWGN.
· Proposals
· Option 1 (Ericsson, Nokia): 10/11dB 
· Option 2 (Qualcomm, Nokia): 10.5/11.5dB
· Recommended WF
· Further discussion in GTW

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

	XXX
	Issue 1-5-1-1: TBS for performance requirements definition for NPDSCH with 16QAM

	Ericsson
	Issue 1-5-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
We still prefer option 1, but we can also accept option 2 since both options can verify 16QAM demodulation performance. 

	Huawei
	Issue 1-5-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
We support option 2 to cover max TBS specified by RAN 1.

	Nokia
	Issue 1-5-1-1: TBS for performance requirements definition for NPDSCH with 16QAM
We prefer option 1, as commented in 1st round.



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

	XXX
	Issue 1-5-2-1: Whether to set different number of subframes with NRS for CQI estimation between 1 NRS port and 2 NRS port scenario 
Issue 1-5-2-2: Ideal SNR test point for CQI reporting test

	Ericsson
	Issue 1-5-2-1: Whether to set different number of subframes with NRS for CQI estimation between 1 NRS port and 2 NRS port scenario 
Option 2. 
Some UE could use NRS+CRS for CQI estimation, but RAN4 defines the minimum requirements. We therefore think RAN4 assumes NRS only for CQI estimation. 
Issue 1-5-2-2: Ideal SNR test point for CQI reporting test
Traditionally SNR values set in RAN4 CQI test are integer values. We therefore prefer Option 1. 

	Huawei
	Issue 1-5-2-1: Whether to set different number of subframes with NRS for CQI estimation between 1 NRS port and 2 NRS port scenario 
We agree with Ericsson that it should be assumed UE perform CQI estimation by using NRS only. However, our concern is that BS can configure 2 NRS ports to improve CQI estimation accuracy. Since our simulation assumptions are based on 1 NRS port, it may be hard to say [4] subframes and 2 subframes may be enough for 2NRS ports. Therefore, we slightly prefer option 1. However, option 2 is also fine for us to consider the worst case between 1NRS port and 2NRS port.

	Qualcomm
	Issue 1-5-2-1: Whether to set different number of subframes with NRS for CQI estimation between 1 NRS port and 2 NRS port scenario 
Option 2. Same number of subframes regardless of the number of NRS ports.
Issue 1-5-2-2: Ideal SNR test point for CQI reporting test
Option 2. The SNR values don’t have to be integers.

	Nokia
	Issue 1-5-2-1: Whether to set different number of subframes with NRS for CQI estimation between 1 NRS port and 2 NRS port scenario 
We support option 2 to have the same number for 1 and 2 NRS ports.
Issue 1-5-2-2: Ideal SNR test point for CQI reporting test
We prefer option 1, but we are also OK with option 2. 


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	Revised R4-2208953
(Huawei)
	Moderator: This CR is submitted and discussed under email thread [233] NB_IOTenh4_LTE_eMTC6_RRM, company can check if the agreements reached in this demodulation session are correctly captured in this revised CR. 

	
	

	
	



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
Tentative agreements: N/A
Candidate options:
· Option 1 (Ericsson, Nokia): Use (ITBS, ISF) = (16, 5) which corresponds to TBS = 1928bits and effective code rate 0.51
· Option 2 (Huawei, Ericsson): Use (ITBS, ISF) = (21, 7) which corresponds to TBS = 4968bits and effective code rate 0.78
Recommendations:
· Further discuss in the GTW


	#2 CQI test
	Issue 1-5-2-1: Whether to set different number of subframes with NRS for CQI estimation between 1 NRS port and 2 NRS port scenario
Moderator: all interesting companies are fine to set at least 4 subframes with NRS for CQI measurements for both 1 NRS and 2 NRS ports.
Tentative agreements: 
· No, at least [4] subframes with NRS for both 1 NRS port and 2 NRS ports for CQI measurement

Issue 1-5-2-2: Ideal SNR test point for CQI reporting test
Tentative agreements: N/A
Candidate options:
· Option 1 (Ericsson, Nokia): 10/11dB
· Option 2 (Qualcomm, Nokia): 10.5/11.5dB
Recommendations:
· Further discuss in the GTW



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

	Revised R4-2208953
(Huawei)
	Moderator: Follow the recommendation in email thread [233] NB_IOTenh4_LTE_eMTC6_RRM. 



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

	R4-2208081
	Samsung
	Proposal 1: Specify the UL 16 QAM requirement with one tone configuration, either 3 or 12 can be selected
Simulation assumption.
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 allocations.
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
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
	Parameter
	Value/Description

	Number of antennas
	1T2R

	SCS
	15KHz

	Frequency Resource
	Either 3 or 12 tone

	Number of Repetition
	1

	Noise Estimation
	Practical

	Channel Estimation 
	Practical 

	Frequency offset
	0

	Time offset
	0

	I_RU
	0

	I_TBS
	14





	R4-2209074
	Ericsson
	Observation 1: Required SNR to achieve 70% of the maximum throughput for NPUSCH format 1 with 3 tones and 6 tones are same, although 12 tones case requires about 1dB higher SNR to achieve 70% of the maximum throughput. 
Proposal 1: Define NPUSCH format 1 demodulation requirements with 3 tones and 12 tones for 16QAM depending on the companies’ observations.
Proposal 2: Set (IRU, ITBS) = (0, 15) and TBS=280 bits for NPUSCH format 1 demodulation requirements with 16QAM.

	R4-2209713
	Nokia, Nokia Shanghai Bell
	1. The required SNR figures, as observed in the simulations, are quite close to each other, roughly between 5 and 6 dB. There is a difference of about 0.5 dB in average between both TBS’s and a maximum difference of 0.5 dB between different number of tones for each TBS.
Following proposal is submitted for discussion: 
1. 	Define new uplink FRCs for 16QAM NPUSCH format 1 demodulation requirements in TS 36.104, based on TBS of 280 bits, for 3 and 12 tones only and according to simulation assumptions in R4‑2207200.

	R4-2209839
	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



Open issues summary
Background:
As per the approved WF R4-2207200, the following agreements are reached in last RAN4#102-e meeting:
	Number of allocated subcarriers
· Option 1: 3, 6, 12 tones 
· Option 2: 12 tones 
· Option 3: 3 tones
Number of scheduled RUs and TBS
· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits
· Option 2: (IRU, ITBS)=(0,14), TBS=256 bits
RV: {0, 2, 0, 2}
Max number of HARQ transmission: 4



Sub-topic 2-1 Test setup
Issue 2-1-1: Number of allocated subcarriers
· Proposals
· Option 1: 3 and 12 tones (Ericsson, Nokia)
· Option 2: 12 tones (Huawei)
· Option 3: 3 or 12 tones (Samsung)
· Recommended WF
· 12 tones are agreeable for all companies, besides 12 tones, whether to additionally consider 3 tones, companies can share your views in the first round discussion.

Issue 2-1-2: Number of scheduled RUs and TBS
· Proposals
· Option 1: (IRU, ITBS)=(0,15), TBS=280 bits (Ericsson, Nokia, Huawei)
· Option 2: (IRU, ITBS)=(0,14), TBS=256 bits (Samsung)
· Recommended WF
· Same preference as last meeting from all interesting companies, still 3 out of 4 companies are fine with Option 1, moderator would like to confirm if (IRU, ITBS)=(0,15), TBS=280 bits is agreeable based on majority view?

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


	Ericsson
	Issue 2-1-1: Number of allocated subcarriers
Option 1. This is because we observed performance difference between 12 tones and 3/6 tones. 
Issue 2-1-2: Number of scheduled RUs and TBS
Option 1. Support the recommended WF.  

	Huawei
	Issue 2-1-1: Number of allocated subcarriers
We support option 2. We don’t see any performance difference for 12/6/3 tones. We think 12 tones is more practical.
Issue 2-1-2: Number of scheduled RUs and TBS
Option 1. Support the recommended WF.  


	Samsung
	Issue 2-1-1: Number of allocated subcarriers
From our side, similar performance achieved for different tones, our intention is to define requirement with only one tone configuration. From the typical scenario, 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. Therefore, we prefer to 3 tone, but we also ok with 12 tones, while one of them is selected.
Issue 2-1-2: Number of scheduled RUs and TBS
We are ok to compromise to make progress


	Nokia
	Issue 2-1-1: Number of allocated subcarriers
We support option 1. Thus, performance is verified at both the lower and upper end of tones. This is justified as we have existing performance requirements for QPSK in TS 36.104 for 3, 6 and 12 tones (multi-tone configuration case), where performance is also similar for the same number of repetitions. In our view, the additional test effort for 16QAM with two multi-tone configurations compared against single multi-tone configuration is limited. 
Issue 2-1-2: Number of scheduled RUs and TBS
We support option 1 and the recommended WF.


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

	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 

	#2-1 Test setup for NB-IOT BS demodulation test
	Issue 2-1-1: Number of allocated subcarriers
Moderator: All companies are fine with 12 tones for NPUSCH format 1 demodulation requirements definition. Whether to define requirements for 3 tones, companies have different views, two companies observed similar performance for different number of tones, one company observed performance difference between 12 tones and 3/6 tones, moderator would like to encourage companies to double check your simulation results, if no obvious performance difference are observed, if it is acceptable to only define NPUSCH format 1 performance requirements with 12 tones to move forward.
Tentative agreements: 12 tones, FFS 3 tones

Candidate options for consideration 3 tones besides 12 tones:
· Option 1: Only consider 12 tones  (Huawei, Samsung)
· Option 2: Consider both 3 and 12 tones. (Ericsson)
Recommendations for 2nd round:
· Continue to discuss in the 2nd round.

Issue 2-1-2: Number of scheduled RUs and TBS
Moderator: All companies are fine with Option 1: (IRU, ITBS)=(0,15), TBS=280 bits.
Tentative agreements: Option 1: (IRU, ITBS)=(0,15), TBS=280 bits

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
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Open issues summary
Sub-topic 2-5-1 Test setup
Issue 2-5-1-1: Number of allocated subcarriers for NPUSCH format 1 demodulation requirements for 16QAM
· Proposals
· Option 1 (Ericsson, Huawei, Samsung, Nokia): Only consider 12 tones
· Option 2: Consider both 3 and 12 tones.
· Recommended WF
· Option 1

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

	XXX
	Issue 2-5-1-1: Number of allocated subcarriers for NPUSCH format 1 demodulation requirements for 16QAM

	Ericsson
	Issue 2-5-1-1: Number of allocated subcarriers for NPUSCH format 1 demodulation requirements for 16QAM
We are ok with Option 1. 

	Huawei
	Issue 2-5-1-1: Number of allocated subcarriers for NPUSCH format 1 demodulation requirements for 16QAM
Option 1. We don’t observe obvious performance difference between different number of tones and we think 12 tones is more typical and can reduce the test time.

	Samsung
	Issue 2-5-1-1: Number of allocated subcarriers for NPUSCH format 1 demodulation requirements for 16QAM
Our preference is to select only one subcarrier configuration for requirement to reduce test, since there is no performance difference, either 3 tone or 12 tone, we are ok with option 1 based on Majority view to move forward, if no companies would like to select with 3 tones, since 3 tones is more benefit to 16QAM operation to improve system performance, considering the limit number of tone available 

	Nokia
	Issue 2-5-1-1: Number of allocated subcarriers for NPUSCH format 1 demodulation requirements for 16QAM
We can compromise to option 1 to make progress.



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 

	#2-5-1 Test up
	Issue 2-5-1-1: Number of allocated subcarriers for NPUSCH format 1 demodulation requirements for 16QAM
Tentative agreements: Only consider 12 tones
Candidate options: N/A
Recommendations: N/A




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

	R4-2209075
	Ericsson
	Proposal 1: Consider the following scheduling for PDSCH demodulation requirements to verify UE supporting 14 HARQ processes: 
· 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 to transmit HARQ-ACKs, and 12th and 16th subframes are used for the UL-DL switching gaps.
· For the PDSCH 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 the HARQ delay, ACK/NACKs related to PDSCHs in subframe from 0th to 3rd 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.
Proposal 2: RAN4 define PDSCH CE Mode A demodulation requirements with 14 HARQ processes by reusing TS 36.101 8.11.1.1.3.1 Test 2 as follows. RAN4 consider to create a new sub clause (e.g., TS 36.101 8.11.1.1.3.3) to define the requirement.  
	Bandwidth and MCS
	TBS
	OCNG pattern
	Propagation condition
	Antenna configuration
	Test metric
	SNR (dB)
	UE Category

	10MHz
16QAM 1/2
	744 bits (3RB)
	OP.2 FDD
	EPA5
	2x1 Low
	70% of the maximum throughput
	9.4
	M1




	R4-2209840
	Huawei, HiSilicon
	Proposal 2: Consider one of following two methodologies for 14 HARQ processes requirements definition:
· Option 1: Reuse the scheduling pattern and requirements of 10 HARQ processes of CE mode A by using following configuration:
· Set RRC signaling ce-HARQ-AckDelay  to Alt-2e and Bit field mapped to index to 0 in every scheduling DCI in Table 5.3.3.1.12-1
· Option 2: 	Define new requirements for 14 HARQ processes reception with new scheduling pattern specified by RAN 1 by using test setup of test 2 in Table 8.11.1.1.3.1-1 in TS 36.101, i.e, using following simulation assumptions:
· 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




Open issues summary
Sub-topic 3-1: UE Performance requirements for Rel-17 LTE MTC
Background:
As per the approved WF R4-2207200, the following agreements are reached in last RAN4#102-e meeting:
	Whether to define performance requirements to verify UE supporting 14 HARQ processes
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.
Whether to define performance requirements to verify UE supporting 1736 bits TBS and corresponding soft buffer
Not define performance requirements to verify UE support of 1736 bits TBS and corresponding soft buffer
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



Issue 3-1-1: How to define performance requirements to verify UE supporting 14 HARQ processes
· Proposals
· Option 1: (Ericsson) Reuse the existing test cases of TS 36.101 8.11.1.1.3.1 Test 2 including test parameters and requirements, but with Option 1 of the scheduling pattern listed in Issue 3-1-2.
· Option 2: (Huawei) Reuse the existing test cases defined for CE Mode A including scheduling pattern, requirements and test parameters but with 14 HARQ process configured.
· Option 3: (Huawei) Define new requirements by reusing the test parameters of TS 36.101 8.11.1.1.3.1 Test 2, but with Option 1 of the scheduling pattern listed in Issue 3-1-2.
· Recommended WF
· TBA

Issue 3-1-2: Scheduling pattern for performance requirements of supporting 14 HARQ processes
· Proposals
· Option 1: Use following scheduling pattern for PDSCH demodulation requirements with 14 HARQ processes (Ericsson, Huawei)
· 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 to transmit HARQ-ACKs, and 12th and 16th subframes are used for the UL-DL switching gaps.
· For the PDSCH 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 3rd 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.

· Option 2: Reuse the scheduling pattern for PDSCH demodulation requirements with 10 HARQ processes defined in TS 36.101:Scheduling delay of each TB is 2 and HARQ delay of each TB is 4 (Huawei)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1: UE Performance requirements for Rel-17 LTE MTC
	Company
	Comments

	XXX
	Issue 3-1-1: How to define performance requirements to verify UE supporting 14 HARQ processes
Issue 3-1-2: Scheduling pattern for performance requirements of supporting 14 HARQ processes


	Ericsson
	Issue 3-1-1: How to define performance requirements to verify UE supporting 14 HARQ processes
Option 1. 
When we reuse the parameters of test parameters of TS 36.101 8.11.1.1.3.1 Test 2, we observe the performance difference between 8 HARQ processes and 14 HARQ processes (schedule pattern is Issue 3-1-2 option 1 for 14 HARQ processes) is 0.1dB, according to our simulation. R4-2209840 also reports the performance difference is 0.2dB. 
When RAN4 set the requirements of TS 36.101 8.11.1.1.3.1 Test 2 in Rel-13, RAN4 added the impairment margin more than 2dB (e.g. R4-1610709). 
Since we are defining the requirements for Rel-17 UEs, we think the performance difference of 0.1-0.2dB is negligible.

Issue 3-1-2: Scheduling pattern for performance requirements of supporting 14 HARQ processes
We prefer Option 1.

	Huawei
	Issue 3-1-1: How to define performance requirements to verify UE supporting 14 HARQ processes
Our simulations show the performance difference is about 0.2dB between old pattern and new pattern. The performance difference is obvious at low SNR but similar at middle SNR and high SNR. If companies think 0.2dB is acceptable, we can compromise to option 1.  I.e. Define the requirements with new scheduling pattern by reuse the existing requirements.
Issue 3-1-2: Scheduling pattern for performance requirements of supporting 14 HARQ processes
Option 1 is fine for us.

	Qualcomm
	Issue 3-1-1: How to define performance requirements to verify UE supporting 14 HARQ processes
We still do not see a strong need to introduce a test for 14 HARQ. If other companies insist, we could compromise to option 1.
Issue 3-1-2: Scheduling pattern for performance requirements of supporting 14 HARQ processes
Option 1, if the test is introduced.

	Nokia
	Issue 3-1-1: How to define performance requirements to verify UE supporting 14 HARQ processes
We have same view as Qualcomm. In case the performance requirement is introduced, we support reusing existing performance requirement and test case according to option 1.
Issue 3-1-2: Scheduling pattern for performance requirements of supporting 14 HARQ processes
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 

	Sub-topic#1 3-1: UE performance requirements for R17 MTC
	Issue 3-1-1: How to define performance requirements to verify UE supporting 14 HARQ processes
Moderator: All companies are fine with Option 1 by reusing the existing performance requirement to verify support of 14 HARQ processes with new scheduling pattern defined in Release 17.
Tentative agreements: Option 1
· Reuse the existing test cases of TS 36.101 8.11.1.1.3.1 Test 2 including test parameters and requirements, but with Option 1 of the scheduling pattern listed in Issue 3-1-2

Recommendations for 2nd round: N/A

Issue 3-1-2: Scheduling pattern for performance requirements of supporting 14 HARQ processes
Moderator: All companies are fine with Option 1 by reusing the existing performance requirement to verify UE support of 14 HARQ processes with new scheduling pattern defined in Release 17.
Tentative agreements: Option 1
· 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 to transmit HARQ-ACKs, and 12th and 16th subframes are used for the UL-DL switching gaps.
· For the PDSCH 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 3rd 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.

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 (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
N/A
CR work splitting
	Feature
	Specification
	New clause/test case
	Company

	NPDSCH Demodulation requirements for NB-IOT
	36.101
(V17.5.0)
	8.12.1.1.5	Minimum Requirements for Standalone for UE with 16QAM (New)
	Qualcomm

	
	
	8.12.1.2.4	Minimum Requirements for Standalone for UE with 16QAM (New)
	

	CQI definition test for NB-IOT
	36.101
(V17.5.0)
	9.13	CSI reporting for Narrowband IoT (New)
9.13.1 CQI reporting definition under AWGN conditions
9.13.1.1	Half-duplex FDD
	Ericsson
We also volunteer to draft CQI-to-MCS mapping table in A.4.

	
	
	9.13.1.2	TDD
	

	
	
	A.4 CSI reference measurement channels
	

	NPUSCH format 1 demodulation requirements for NB-IOT
	36.104 (V17.5.0)
	[bookmark: _Toc20997877][bookmark: _Toc29478556][bookmark: _Toc35933154][bookmark: _Toc35935442][bookmark: _Toc37163026][bookmark: _Toc37173354][bookmark: _Toc37173606][bookmark: _Toc44754162][bookmark: _Toc45825590][bookmark: _Toc45825842][bookmark: _Toc45826094][bookmark: _Toc45826346][bookmark: _Toc52466512][bookmark: _Toc66869497][bookmark: _Toc66872315][bookmark: _Toc75173472][bookmark: _Toc76497288][bookmark: _Toc82894089][bookmark: _Toc89684620][bookmark: _Toc98574761]8.5.1	Requirements for NPUSCH format 1
Table 8.5.1.1.1-5: Minimum requirements for NPUSCH format 1 with 16QAM (New)
	[Samsung], either 8.5.1 or FRC table is fine for us if other companies also interested 

	
	
	Table A.16.1-1: FRC parameters for NB-IoT NPUSCH format 1
A.16-7 (New) for 16QAM
	

	
	36.141
(V17.5.0)
	8.5.1	Performance requirements for NPUSCH format 1
Table 8.5.1.5-5: Required SNR for NPUSCH format 1 with 16QAM (New)
	Nokia

	
	
	A.16	Fixed Reference Channels for NB-IoT NPUSCH format 1
A.16-7 (New) for 16QAM
	

	PDSCH demodulation requirements for MTC
	36.101
(V17.5.0)
	8.11.1.1.3.1	Minimum Requirement 2 Tx Antenna Port supporting narrowband transmission
	Huawei 



Recommendations for Tdocs
New tdocs
	New Tdoc number
	Title
	Source
	Comments

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



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2208034
	
	On UE performance requirements for 16-QAM NB-IoT
	Qualcomm Incorporated
	Noted
	

	R4-2208081
	
	Discussion and simulation results for Rel-17 NB-IoT
	Samsung
	Noted
	

	R4-2209073
	
	UE demodulation requirements for Rel-17 NB-IoT
	Ericsson
	Noted
	

	R4-2209074
	
	BS demodulation requirements for Rel-17 NB-IoT
	Ericsson
	Noted
	

	R4-2209075
	
	UE demodulation requirements for Rel-17 LTE-MTC
	Ericsson
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