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1	BS demodulation requirements
1.1	eFeMTC BS demod (Rel-15)
	Agenda
	Tdoc
	Type
	Title
	Source

	6.20.7
	R4-1806423
	discussion
	Discussion and simulation results for eFeMTC
	Samsung

	6.20.7
	R4-1806424
	discussion
	Discussion on BS demodulation requirements for eFeMTC
	Samsung

	6.20.7
	R4-1806760
	other
	Discussion on BS demodulation requirements for eFeMTC
	Ericsson

	6.20.7
	R4-1807468
	discussion
	On BS demodulation requirements for eFeMTC
	Huawei, CATR



Summary of proposals:
R4-1806423 (Samsung):
· Proposal 1: In demodulation tests for PUSCH with CE Mode A, ETU70 can be regarded as the option the Doppler option for propagation condition
R4-1806424 (Samsung):
· Proposal 1: In demodulation tests for PUSCH with sub-PRB allocation 2/3 Pi/2 BPSK for FDD, the number of repetition with different RU allocation number is 
· CE Mode A , 1 or 2 repetition number for 1RU allocation, 1 repetition for 2 RU allocation
· CE Mode B, 16 repetition for 2 RU allocation,  8 repetition for 4RU allocation
· Proposal 2: Reuse the legacy frequency hopping pattern in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
· Proposal 3: Reuse the legacy number of antennas in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
· Proposal 4: Reuse the legacy system bandwidth 3MHz,5MHz,10MHz,15MHz,20MHz in PUSCH with PRB allocation for the demodulation test of PUSCH with sub-PRB allocation for 2/3 Pi/2 BPSK
· Proposal 5: Reuse the legacy values for maximum number of HARQ transmissions (4), and RV sequence (0, 2, 3, 1) in PUSCH with sub-PRB allocation 2/3 Pi/2 BPSK scheme in CE Mode A for FDD
· Proposal 6: Define new FRC for different RU size with sub-PRB allocation
· Proposal 7: In demodulation tests for PUSCH with sub-PRB allocation, we propose to use the parameters as shown in Table 3.
	Parameter
	Value 

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Propagation condition
	EPA5

	Cyclic prefix
	Normal

	Fraction of maximum throughput
	70 %

	RV sequences
	0,2,3,1,0,2,3,1

	Maximum number of HARQ transmissions
	4

	Reference receiver
	MRC

	Channel bandwidth
	3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

	RU size
	CE Mode A: 1RU, 2RU, [4RU]
CE Mode B: 2RU, 4RU

	Repetition Number 
	CE Mode A: 1,2 for 1RU, 1 for 2RU, [1 for 4RU]
CE Mode B: 16 for 2RU, 8 for 4RU

	DMRS
	Fixed one 

	Frequency hopping 
	On

	* Reduce the number of test cases by testing all BWs, but not testing all combinations of these parameters.



R4-1806760 (Ericsson):
· Proposal 1: RAN4 should wait for RAN1 decision on MCS/TBS regarding sub-PRB resource allocation.
· Proposal 2: RAN4 will specify the PUSCH demodulation requirements with the following setting: 1x2 EPA200, 8 PUSCH repetitions, FRC A3-2 (QPSK 1/3, TBS=600bit, 6PRB).
R4-1807468 (Huawei):
· Proposal 1: For Rel-15 eFeMTC, introduce the new CE Mode B PUSCH demodulation performance requirement with 2-of-3 subcarrier pi/2 BPSK under ETU1 for bandwidth 3~20MHz, which are generic for FDD/HD-FDD and TDD.
· Proposal 2: For Rel-15 eFeMTC, introduce the new CE Mode B PUSCH demodulation performance requirement with 6 subcarriers QPSK.
· Proposal 3: For Rel-15 eFeMTC, introduce the new CE Mode A PUSCH demodulation performance requirements under EPA200 for bandwidth 3~20MHz, which are generic for FDD/HD-FDD and TDD.
Issues for the discussion:
PUSCH demodulation with high speed condition
Test setting:
· PUSCH CEModeA
· FDD/HD-FDD and TDD
· 8 PUSCH repetitions
· FRC A3-2 (QPSK 1/3, TBS=600bit, 6PRB).
· Bandwidth 3, 5, 10, 15, and 20MHz
· Propagation channel:
· Option 1: EPA200
· Option 2: ETU70
Comments:
Samsung: Existing BS demodulation requirements are ETU. We want to follow it. Prefer to lower Doppler shift, 300 or 600Hz is too high. For 900MHz bands, 120km/h corresponding to 100Hz. 
Huawei: Don’t strong view on ETU or EPA. But EPA is preferable. 
Samsung: Following the existing LTE condition, prefer ETU. 
Huawei: How about ETU200 as compromise? 
Samsung: ETU200 is OK. 
Agreement: ETU200

PUSCH with SubPRB:
· 2 of 3 subcarriers
· CE Mode A, 1 or 2 repetition number for 1RU allocation, 1 repetition for 2 RU allocation
· CE Mode B, 16 repetitions for 2 RU allocation, 8 repetitions for 4RU allocation
· CE Mode B PUSCH demodulation performance requirement with 2-of-3 subcarrier pi/2 BPSK under ETU1 for bandwidth 3~20MHz, which are generic for FDD/HD-FDD and TDD.
· 6 carriers
· CE Mode B PUSCH demodulation performance requirement with 6 subcarriers QPSK
Note: RAN1 is discussing MCS/TBS for subPRB PUSCH
Comments:
Ericsson: We propose to CEModeA for 2 of 3 subcarriers. Open for 6 subcarriers. 
Huawei: Need to declare the applicability. 
Samsung: Propose to focus on FDD case. Keep open for 3 subcarrier cases.


[bookmark: _Hlk514772716]1.2	FeNB-IoT BS demod (Rel-15)
	Agenda
	Tdoc
	Type
	Title
	Source

	6.19.7
	R4-1807901
	discussion
	Discussion on BS further NB-IoT enhancements demodulation requirements
	Huawei

	6.19.7
	R4-1807902
	other
	Way forward for FeNB-IOT BS demodulation performance requirements
	Huawei



Summary of proposals:
R4-1807901 (Huawei):
· Proposal 1: Use the similar simulation assumptions as preamble 0 and 1 defined for NB-IoT Release 13 for preamble format 2 as shown below:
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	Preamble format 0
	Preamble format 1
	Preamble format 2

	1
	2
	8
	AWGN
	0
	-2.1
	-2.1
	TBD

	
	
	
	EPA1 Low
	200 Hz
	6.1
	6.1
	TBD

	
	
	32
	AWGN
	0
	-6.8
	-6.8
	TBD

	
	
	
	EPA1 Low
	200 Hz
	0.5
	0.5
	TBD



· Proposal 2: Use the similar simulation assumptions as NPRACH FDD for NPRACH TDD for different preamble formats as shown in Table 2.2-2.
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and
correlation matrix
	Frequency offset
	Number of Repetitions
	
	SNR [dB]

	
	
	
	
	
	Preamble format 0 
	Preamble format 1
	Preamble format 2
	Preamble format 0-a
	Preamble format 1-a

	1
	2
	AWGN
	0
	8
	TBD
	TBD
	TBD
	TBD
	TBD-

	
	
	
	
	32
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	EPA1 Low
	220 Hz
	8
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	32
	TBD
	TBD
	TBD
	TBD
	TBD



Issues for the discussion:
Comments:
Huawei: Want to put Frequency offset in [], like [220]. 
Samsung: How to consider frequency hopping for FDD? 
Huawei: Reuse the existing FDD NPRACH frequency hopping pattern. 
Samsung: RAN1 is discussing a new hopping pattern for FDD long range and TDD. We should wait for RAN1 decision. Want to reduce number of test cases. 
Agreements:
Huawei to ask revision of WF R4-1807902. 
1.3	sTTI BS demod (Rel-15)
1.3.1	Summary
	Agenda
	Tdoc
	Type
	Title
	Source

	6.22.6
	R4-1806164
	discussion
	results summary for sPUCCH and sPUSCH
	Ericsson



Comments:
Huawei: Not sure results for PUSCH are based on which DMRS pattern. 
1.3.2	SPUCCH
	Agenda
	Tdoc
	Type
	Title
	Source

	6.22.6.2
	R4-1806161
	discussion
	Simulation results for sPUCCH
	Ericsson

	6.22.6.2
	R4-1806162
	CR
	Performance requirements for SPUCCH
	Ericsson

	6.22.6.2
	R4-1806422
	discussion
	Simulation results for SPUCCH
	Samsung

	6.22.6.2
	R4-1807757
	other
	Simulation results for SPUCCH
	Nokia, Nokia Shanghai Bell

	6.22.6.2
	R4-1807904
	discussion
	Discussion and simulation results on sTTI BS SPUCCH demodulation requirements
	Huawei



Summary of proposals:
Simulation results only
Issues for the discussion:
Ericsson: We have 3dB difference. Encourage companies to identify the reason. Need more alignment work. 
Samsung: Suggest to align 2OS and 3OS separately first. 
Ericsson: Good approach. But we need first see the results from all the companies. 

1.3.3	PUSCH
	Agenda
	Tdoc
	Type
	Title
	Source

	6.22.6.1
	R4-1806160
	discussion
	Simulation results for sPUSCH
	Ericsson

	6.22.6.1
	R4-1806163
	CR
	Performance requirements for SPUSCH
	Ericsson

	6.22.6.1
	R4-1807756
	discussion
	Simulation results and remaining parameters for SPUSCH
	Nokia, Nokia Shanghai Bell

	6.22.6.1
	R4-1807903
	discussion
	Discussion and simulation results on sTTI BS SPUSCH demodulation requirements
	Huawei



Summary of proposals:
R4-1806160 (Ericsson): 
· For option 1, the DMRS overhead is smaller compared with option 2. However, option 2 is a good balance between overhead and performance. Further, since option 2 is the DMRS pattern used for SPS and SPS is quite useful for the sTTI usage scenarios. Thus, we slightly prefer option 2.
R4-1807756 (Nokia): 
· Proposal 1: Use Option 1 RDD DD DD RD DD RDD as the DMRS pattern for SPUSCH demodulation tests.
R4-1807903 (Huawei):
· Proposal1: Use DMRS sharing pattern “RDD DD DD RD DD RDD” for subslot PUSCH performance requirements.
Issues for the discussion:
DMRS pattern: 
· Option 1 (RDD DD DD RD DD RDD) 
· Option 2 (RDD DD | R RD DD | R RD RDD)
Comments:
Ericsson: we are ok to option 1. 
Samsung: For Huawei’s results, found 2dB performance difference from the last meeting. 
Huawei: Need double check

Comments for CR R4-1806163
Huawei: Need check.

Agreements: 
DMRS pattern: Option 1 (RDD DD DD RD DD RDD)

2	UE demodulation and CSI requirements
2.1	eFeMTC UE demod (Rel-15)
	Agenda
	Tdoc
	Type
	Title
	Source

	6.20.6
	R4-1806277
	discussion
	Discussion on eFeMTC UE demodulation performance requirements
	Intel Corporation

	6.20.6
	R4-1806758
	other
	Discussion on UE demodulation requirements for eFeMTC
	Ericsson

	6.20.6
	R4-1806759
	other
	Simulation assumption of UE demodulation requirements for eFeMTC
	Ericsson

	6.20.6
	R4-1807467
	discussion
	On UE demodulation requirements for eFeMTC
	Huawei, CATR, HiSilicon



Summary of proposals:
R4-1806277 (Intel):
· Proposal 1: In RAN4 eFeMTC WI, new demodulation/CSI feedback requirements will be introduced to BL/CE UE only.
· Proposal 2: No new demodulation/CSI feedback requirements will be introduced to non-BL/CE UE in RAN4 eFeMTC WI.
R4-1806758 (Ericsson):
· Proposal 1: No demodulation requirement due to the flexible PDSCH resource allocation.
· Proposal 2: RAN4 introduces new UE demodulation and CQI reporting requirements for non-BL UEs. FFS which test cases are applicable for non-BL UEs. 
· Proposal 3: RAN4 revises the PBCH demodulation requirements for multiple TTI scenario based on the enhanced MIB decoder.   
· Proposal 4: Introduce CQI reporting requirements with Table 2. Test point(s) are chosen to that UE report CQI indices 11 or more. Applicability is only for Cat-M1/M2 CE Mode A. 
· Proposal 5: Introduce CQI reporting requirements with Table 1 (option B CQI table). Test point(s) to be chosen so that UE reports 1) CQI indices 3 or 4, and 2) 11 or 12. Applicability for both Cat-M1/M2 and higher category UE with/without 64QAM.
R4-1806759 (Ericsson): 
· We propose the simulation assumption for eFeMTC:
· DL 64QAM
· TM6, 64QAM 1/2 (TBS=776bits with 2PRB), EPA5 2x1 Low
· Applicability: UE category M1 and M2 capable of 64QAM
· High velocity UE
· TM2, QPSK 1/3, (TBS=504bits with 6PRB), EPA200, 2x1 Low
· CE Mode A, 8 repetitions without frequency hopping 
· Applicability: UE category M1, M2, non-BL UEs
· CRS muting
· Applicable test cases (FDD): 
· 8.11.1.1.1.1 Test 1 (TM6, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· 8.11.1.1.2.1 Test 1 (TM9, QPSK 1/3, 6PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.1 Tests 1 (TM2, QPSK 1/10, 6PRB, CE Mode B, 64 repetitions)
· 8.11.1.1.3.1 Tests 2 (TM2, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· 8.11.1.1.3.2 Tests 1 (TM2, QPSK 1/3, 18PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.2 Tests 2 (TM2, QPSK 1/10, 18PRB, CE Mode B, 32 repetitions)
· No new simulation results are needed.
R4-1807467 (Huawei):
· Proposal 1: For Rel-15 eFeMTC, introduce TM6 64QAM test for CE Mode A with 3PRB allocation, TBS=968 and under EPA5 2x1 low.
· Proposal 2: For Rel-15 eFeMTC, introduce CQI reporting test point at high SNR level to incorporate 64QAM CQI index.
· [bookmark: _Hlk514528246]Proposal 3: For Rel-15 eFeMTC, introduce CRS muting test with only center 6PRB CRS transmitted, using QPSK modulation in EPA5 channel of 2x1 low.
· Proposal 4: For Rel-15 eFeMTC, introduce PDSCH transmit diversity performance requirements in CE Mode A with TM2 QPSK 1/2 under EPA200.
· Proposal 5: Do not introduce new PBCH demodulation requirement.
Issues for the discussion:
DL 64QAM
· Option 1: TM6 64QAM test for CE Mode A with 3PRB allocation, TBS=968 and under EPA5 2x1 low.
· Option 2: TM6, 64QAM 1/2 (TBS=776bits with 2PRB), EPA5 2x1 Low
Comments:
Huawei: Prefer to use larger TBS (maximum size) considering the 64QAM. 
Qualcomm: Want to TM open:
· Option 1: TM6
· Option 2: TM2
Agreement: 64QAM test for CE Mode A with 3PRB allocation, TBS=968 and under EPA5 2x1 low.

High velocity UE
· Option1: TM2, QPSK 1/3, (TBS=504bits with 6PRB), EPA200, 2x1 Low, CE Mode A, 8 repetitions without frequency hopping 
· Option 2: CE Mode A with TM2 QPSK 1/2 under EPA200.
Comments:
Huawei: QPSK 1/3 is also fine for higher Doppler. 
Qualcomm: Prefer to no repetition case (TM2). 
Repetition:
· Option 1: No repetition
· Option 2: 8 repetitions

CRS muting
· Option 1:
· Cat-M1
· 8.11.1.1.1.1 Test 1 (TM6, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· 8.11.1.1.2.1 Test 1 (TM9, QPSK 1/3, 6PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.1 Tests 1 (TM2, QPSK 1/10, 6PRB, CE Mode B, 64 repetitions)
· 8.11.1.1.3.1 Tests 2 (TM2, 16QAM 1/2, 3PRB, CE Mode A, No repetitions)
· Cat-M2
· 8.11.1.1.3.2 Tests 1 (TM2, QPSK 1/3, 18PRB, CE Mode A, 8 repetitions)
· 8.11.1.1.3.2 Tests 2 (TM2, QPSK 1/10, 18PRB, CE Mode B, 32 repetitions)
· Option 2: only center 6PRB CRS transmitted, using QPSK modulation in EPA5 channel of 2x1 low.
Comments:
Huawei/Qualcomm: Do you want to introduce new 6 test cases? Prefer to reduce the number of test cases. 
Ericsson: OK to reduce the number of test cases.
 
PBCH demodulation assuming cross-TTI decoding
· Option 1: Introduce new requirements
· Option 2: Do not introduce new requirements
Applicability of Rel-15 requirements:
· Option 1: Only applicable to Cat-M1 and Cat-M2
· Option 2: Some requirements are also applicable to higher category UE (like Cat-1) with coverage enhancement. 

CQI reporting test:
· CQI reporting requirements with the CQ table below. Test point(s) are chosen to that UE report CQI indices 11 or more. 
Comments:
Agreement: CQI definition with the CQ table below. Test point(s) are chosen so that UE report CQI indices 11 or more. 
	CQI index
	modulation
	code rate x 1024 x [image: ]
	efficiency x [image: ]

	0
	out of range

	1
	QPSK 
	40
	0.0781

	2
	QPSK 
	78
	0.1523

	3
	QPSK 
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK 
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK 
	602
	1.1758

	8
	16QAM 
	378
	1.4766

	9
	16QAM 
	490
	1.9141

	10
	16QAM 
	616
	2.4063

	11
	64QAM
	466
	2.7305

	12
	64QAM
	567
	3.3223

	13
	64QAM
	666
	3.9023

	14
	64QAM
	772
	4.5234

	15
	64QAM
	873
	5.1152




· Whether or not to introduce CQI reporting requirements with the Option B CQI table (See below). Test point(s) to be chosen so that UE reports 1) CQI indices 3 or 4, and 2) 11 or 12. 

Comments:
Qualcomm: One way is to test the SNR point for QPSK or 16QAM.
Agreement: CQI definition with the CQ table below. Test point(s) are chosen so that UE report CQI indices for QPSK or 16QAM

	CQI index
	modulation
	code rate x 1024 
	Repetition

	0
	Out of range

	1
	QPSK 
	56
	32

	2
	QPSK 
	207
	16

	3
	QPSK 
	266
	4

	4
	QPSK
	195
	2

	5
	QPSK 
	142
	1

	6
	QPSK
	266
	1

	7
	QPSK 
	453
	1

	8
	QPSK
	637
	1

	9
	16QAM
	423
	1

	10
	16QAM 
	557
	1

	11
	16QAM
	696
	1

	12
	16QAM
	845
	1

	13
	64QAM
	651
	1

	14
	64QAM
	780
	1

	15
	64QAM
	888
	1




Agreements:
Huawei to draft way forward on eFeMTC UE demod/CSI.

2.2	eMTC demod (Rel-13)
	Agenda
	Tdoc
	Type
	Title
	Source

	5.3.4
	R4-1806873
	CR
	Correction to eMTC subband CQI test R13
	Qualcomm Incorporated

	5.3.4
	R4-1806874
	CR
	Correction to eMTC subband CQI test R14
	Qualcomm Incorporated

	5.3.4
	R4-1806875
	CR
	Correction to eMTC subband CQI test R15
	Qualcomm Incorporated



Summary of proposals:
There is a mismatch in the test parameter in subband CQI test for eMTC UE. R^CSI is set to 4 while PDSCH repetition is set to 1. This means that a spec-compliant UE that reports the correct subband CQI may fail the test since the CQI computed based on repetition level of 4 being too agresstive when transmitted without any repetition.
R^CSI is changed to 1.
Agreements:
CR is agreeable.
[bookmark: _Hlk514773026]2.3	FeNB-IoT demod (Rel-15)
	Agenda
	Tdoc
	Type
	Title
	Source

	6.19.6
	R4-1807899
	discussion
	Discussion on UE further NB-IoT enhancements demodulation requirements
	Huawei, HiSilicon

	6.19.6
	R4-1807900
	other
	Way forward for FeNB-IOT UE demodulation performance requirements
	Huawei, HiSilicon



Summary of proposals:
R4-1807899 (Huawei):
· Proposal 1: Reuse the NPBCH FDD performance requirements for NPBCH TDD, but with RMC and test parameters updates for TDD.
· Proposal 2: Not define performance requirements for the scenarios with the special subframe configuration 0 and 5 that the number of OFDM symbols in DwPTS equals to 3;
· Proposal 3: Select special subframe configuration #4 for the scenario that the number of OFDM symbols in DwPTS is larger than 3 for the related NPDSCH TDD demodulation performance evaluation:
· Consider to add a certain margin [0.5]dB on top of the existing NPDCH FDD performance requirements, or
· Wait for RAN1 agreements about how to handle transmission in special subframe for further evaluation.
· Proposal 4: Adopt the similar approach as NPDSCH TDD for NPDCCH TDD demodulation performance requirements evaluation.

Way forward (R4-1807900):
	· NPBCH
· Reuse the NPBCH FDD performance requirements for NPBCH TDD, but with RMC and test parameters updates for TDD
· NPDSCH
· Not define performance requirements for the scenarios with the special subframe configuration 0 and 5 that the number of OFDM symbols in DwPTS equals to 3
· Select special subframe configuration #4 for the scenario that the number of OFDM symbols in DwPTS is larger than 3 for the related NPDSCH TDD demodulation performance evaluation.
· Consider to add a certain margin [0.5]dB on top of the existing NPDCH FDD performance requirements
· NPDCCH
· Adopt the similar approach as NPDSCH TDD for NPDCCH TDD demodulation performance requirements evaluation.



Comments:
Qualcomm: For proposal 1, OK to reuse the configuration. But not sure the required SNR for NPBCH for TDD is same as HD-FDD. We need to check by running simulation. 
Huawei: Not sure channel estimation is different between TDD and HD-FDD. 
Qualcomm: NPBCH FDD is transmitted in SF#0 and NSSS is available in SF#9, but NPBCH TDD is transmitted in SF#9 and there is no guarantee NRS is transmitted in SF#8.
Qualcomm: For proposal 3, prefer to wait for RAN1 agreements.
Huawei: Agree to wait for RAN1 agreement. 
Qualcomm: For proposal 4, can you elaborate? 
Huawei: Same as proposal 3. 
Agreements:
Huawei to revise the WF.

2.4	eNB-IoT demod (Rel-14)
	Agenda
	Tdoc
	Type
	Title
	Source

	5.6.3
	R4-1806752
	CR
	Removal of square brackets from eNB-IoT UE demodulation requirements
	Ericsson

	5.6.3
	R4-1806753
	CR
	Removal of square brackets from eNB-IoT UE demodulation requirements
	Ericsson



Summary of proposals:
Removal of square bracket.
Agreements:
CR is agreeable

2.5	sTTI UE demod and CSI (Rel-15)
2.5.1	SPDCCH
	Agenda
	Tdoc
	Type
	Title
	Source

	[bookmark: _Hlk514510010]6.22.7.1.2
	R4-1806764
	other
	Simulation results of SPDCCH for sTTI UE demodulation requirements
	Ericsson

	6.22.7.1.2
	R4-1807906
	discussion
	Discussion and simulation results on sTTI UE SPDCCH demodulation requirements
	Huawei, HiSilicon



Summary of proposals:
R4-1806764 (Ericsson):
· Proposal 1: RAN4 sets EVA30 for CRS-based SPDCCH demodulation requirements.
R4-1807906 (Huawei):
· Proposal 1: Use EPA5 for CRS-based sPDCCH performance requirements

Issues for the discussion:
Fading channel condition:
· Option 1: EVA30
· Option 2: EPA5


2.5.2	PDSCH
	Agenda
	Tdoc
	Type
	Title
	Source

	6.22.7.1
	R4-1806627
	discussion
	Simulation results for CRS-based FDD sPDSCH demodulation
	Qualcomm Incorporated

	6.22.7.1.1
	R4-1806762
	other
	TBS tables used for sTTI UE demodulation requirements
	Ericsson

	6.22.7.1.1
	R4-1806763
	other
	Simulation results of PDSCH for sTTI UE demodulation requirements
	Ericsson

	6.22.7.1.1
	R4-1807905
	discussion
	Discussion on FRC definition for sTTI PDSCH demodulation requirements
	Huawei, HiSilicon



Summary of proposals:
R4-1806627 (Qualcomm):
· Observation 2. It is very difficult to find same modulation with same target coding rate across all the subslots for subslot-based PDSCH due to the significant difference in the coding rate with the same MCS.
· Observation 3. In case there are PDSCH allocation on both 2-symbol sTTIs and 3-symbol sTTIs in subslot-based PDSCH test, we need to agree on an eNB retransmission scheme to be able to align the simulation results.
· Observation 4. Note that there is an ongoing discussion in RAN1 to potentially change the scaling factor for TBS computation for 3 symbol subslot TTI from α= 1/6 to α=1/4, which can impact the FRC table for subslot-based PDSCH in case it gets agreed in RAN1.
· Proposal 1. We propose to use Table 1 as FRC table for CRS-based slot-based PDSCH, which is defined considering R.11 as reference, as agreed in RAN4#86bis meeting [1].
· Proposal 2. We propose the following options to define FRC table for CRS-based subslot-based PDSCH: 
· Option 1: Consider 16QAM target coding rate 1/3 with PDSCH allocation on all subslots except subslot index 3 (since we could not find 16QAM MCS with coding rate 1/3 for subslot index 3) with Table 2 as FRC table.
· Option 2: Consider two different test cases
· One test with PDSCH allocation on subslot index 2 and subslot index 4 with 16QAM MCS target coding rate ½ with Table 3 as FRC table.
· One test with PDSCH allocation on subslot index 1 and subslot index 5 with 64QAM MCS target coding rate ½ with Table 4 as FRC table.
R4-1806762 (Ericsson):
· Proposal: RAN4 confirms the method to derive TBS and the TBS tables used for slot/subslot-PDSCH demodulation requirements as shown in this paper.
R4-1806763 (Ericsson):
· Proposal 1: For Subslot-PDSCH, subslot#3 should be DTX’ed to avoid very high coding rate at retransmission. 
· Proposal 2: RAN4 sets EVA30 for TM3 PDSCH demodulation requirements with sTTI.   
· Proposal 3: RAN4 specifies TM9 single layer PDSCH demodulation requirements for sTTI.
R4-1807905 (Huawei):
· Proposal 1: Use MCS 16 for subslot-TTI#1 and 5 to keep the same modulation order and closet code rate as much as possible as other subslot-TTI.
· Proposal 2: Dual layer transmission shall be configured for DMRS-based TM9 sPDSCH cases.
· Proposal 3: Agreed to use the FRC defined in section 2 for the related simulation assumptions.

Issues for the discussion:
Fading channel for TM3 dual layer with 16QAM 1/2:
· Option 1: EVA30
· Option 2: EPA5?
Number of layers in TM9 with QSPK 1/3:
· Option 1: Single layer
· Option 2: Dual layer
MCS/TBS for Slot-PDSCH (CRS-based):
· Need alignment of MCS/TBS values
	SF
	Slot
	Huawei
	Qualcomm
	Ericsson

	TBS
	
	
	
	

	0
	0
	4776
	9912
	4968 (9912 for 2layer)

	 
	1
	5992
	12576
	6456 (12576 for 2 layer)

	1,2,3,4,6,7,8,9
	0
	5736
	11448
	5736 (11448 for 2 layer)

	 
	1
	6968
	14112
	6968 (14112 for 2 layer)

	Channel bits
	
	
	
	

	0
	0
	9184
	10264
	10264

	 
	1
	11552
	13184
	13184

	1,2,3,4,6,7,8,9
	0
	11200
	11200
	11200

	 
	1
	14144
	14114
	14114





MCS/TBS for Subslot-PDSCH (CRS-based):
· Option 1: 16QAM target coding rate 1/3 with PDSCH allocation on all subslots except subslot #3
· Option 2: Specify two test cases: 1) PDSCH allocation on subslots #2 and #4 with 16QAM 1/2 and 2) PDSCH allocation on subslots #1 and #5 with 64QAM 1/2.
· Option 3: DTX Subslot #3 
· Option 4: Use MCS16 (16QAM 0.58) for subslot #1 and #5

Comments:
Qualcomm: RAN1 is discussing the different scaling factor for TBS selection according to 2OS or 3OS. Prefer to keep the same coding rate over transmission.
Huawei: Different coding rate has been exiting in LTE, but not so serious as sTTI subslot-PDSCH.
Ah-hoc chair: Companies to think about how to make sure the TE’s behavior in the case of retransmission to minimize the huge coding rate difference between the first transmission and retransmission. 

2.5.3	CQI reporting
	Agenda
	Tdoc
	Type
	Title
	Source

	6.22.7.2
	R4-1806628
	discussion
	Discussion on CSI reporting for sTTI simulation assumptions
	Qualcomm Incorporated

	6.22.7.2.1
	R4-1806765
	other
	CQI reporting tests for sTTI
	Ericsson

	6.22.7.2
	R4-1807907
	discussion
	Discuss on sTTI UE CSI test
	Huawei, HiSilicon



Summary of proposals:
R4-1806628 (Qualcomm):
· Observation 1. Note that there is an ongoing discussion in RAN1 to potentially change the scaling factor for TBS computation for 3 symbol subslot TTI from α= 1/6 to α=1/4, which can impact the CQI2MCS mapping for subslot-based PDSCH in case it gets agreed in RAN1.
· Proposal 1. Wideband CQI reporting with PUSCH 1-1 with EPA5 channel can be selected for both CRS-based TM4 and DMRS-based TM9 sTTI CSI reporting test.
· Proposal 2. We propose to use Table 1 as CQI2MCS table for CRS-based slot-based PDSCH based on the agreed simulation assumptions in RAN4#86bis meeting [1-2].
· Proposal 3. We propose to use Table 2 as CQI2MCS table for CRS-based subslot-based PDSCH based on the agreed simulation assumptions in RAN4#86bis meeting [1-2].
R4-1806765 (Ericsson):
· Proposal 1: For sTTI CQI test, RAN4 adopts the wideband CQI test with PUSCH 1-1. 
· Proposal 2: RAN4 discusses further the SPDCCH configuration for CQI test.
· Proposal 3: RAN4 discusses further whether the CQI to MCS table is derived based on the averaged OFDM symbols over one subframe or other methods.
R4-1807907 (Huawei):
· Proposal1: Suband CQI reporting for PUSCH 3-1 under frequency selective fading conditions can be selected for both CRS-based TM4 and DMRS-based TM9 transmission mode.
· Proposal2: Agreed to use the above FRC table for CQI to MCS mapping for CRS-based and DMRS-based PUSCH 3-1 subband CQI reporting for subslot/slot TTI.

Issues for the discussion:
Test method:
· Option 1: Wideband CQI reporting test with PUSCH 1-1 with EPA5 for both TM4 and TM9.
· Option 2: Subband CQI reporting test with PUSCH 3-1 with frequency selective fading condition for both TM4 and TM9. 
Comments:
Huawei: We are fine with option 1. 
CQI-to-MCS table:
· CQI-to-MCS table definition
· Option 1: Based on subframe (the averaged OFDM symbols over one subframe)
· Option 2: Based on slot/subslot index
Comments:
Huawei: We are fine with option 2. 

Agreements:
Qualcomm to draft WF on sTTI. 
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