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General: common parameters &Scenarios (70 minutes)
List of contributions
	R4-1808744
	Views on NR UE Demodulation and CSI reporting requirements
	Intel Corporation

	R4-1808806
	Downlink power allocation for UE demodulation requirements
	Ericsson

	R4-1808807
	Way forward on the test configurations for UE demodulation and CSI reporting tests
	Ericsson

	R4-1808859
	TDD Slot Patterns for Demodulation Performance Tests
	Qualcomm Incorporated

	R4-1808891
	BW-SCS combinations for demodulation performance tests
	Qualcomm Incorporated

	R4-1808910
	Views on common parameters of NR performance requirements
	Samsung

	R4-1809124
	NR UE performance test scenarios and test lists
	Ericsson

	R4-1809258
	On SNR definition for NR
	Rohde & Schwarz

	R4-1809286
	Discussion on UL-DL configuration for NR demodulation performance requirements
	Huawei, HiSilicon

	R4-1809296
	Discussion on NR demodulation performance requirements for different SCS
	Huawei, HiSilicon

	R4-1809298
	Discussion on the general configurations for NR demodulation performance requirements
	Huawei, HiSilicon



Configurations of Channel bandwidth and SCS (Channel Bandwidth +SCS) (30 minutes)

Proposals from companies
	Companies
	Proposals

	Ericsson

	Demod: 
· FR1: 20, 40, 60, 80, 100 MHz +30kHz
· FR2: 100MHz+120kHz
CSI:
· FR1: 20,40, 100MHz+30kHz
· FR2: 100 MHz+120kHz

	Intel

	FR1:
· 10 MHZ CBW + 15kHz SCS
· 20 MHZ CBW + 30kHz SCS
· 40 MHZ CBW + 30kHz SCS
FR2:
· 100 MHZ CBW + 60kHz SCS
· 200 MHZ CBW + 120kHz SCS

	Qualcomm

	FR1: 
· TDD: 40MHz CHBW+30kHz SCS
· FDD: 20 MHZ CBW + 15kHz SCS
FR2:
· TDD: 100MHz +120kHz

	NTT DoCoMo

	FR1: 
· 15kHz: 10,15,20MHz
· 30kHz: 20,40,50,60,80,100MHz
· 60kHz: 20MHz
FR2:
· 60kHz: 50MHz
· 120kHz: 50,100,200MHz

	Samsung

	Default set-up as default configuration for introducing UE PDSCH demodulation requirements and CSI
· FR1 FDD: 15kHz +10MHz
· FR1 TDD: 30kHz +40MHz
· FR2: 100MHz +120kHz
Additional dedicated test cases: additional PDSCH demodulation test cases as dedicated test cases for verify UE processing capability to support different combinations
· FR1 TDD: 30kHz +20MHz
· FR2: 60kHz +100MHz

	Huawei 

	Proposal 2: to define the demodulation performance requirements for NSA, first focus on the following channel bandwidth and SCS combinations to specify the single carrier performance requirements
· 10MHz with 15KHz SCS
· 20MHz with 30KHz SCS
· 40MHz with 30KHz SCS
· 5MHz with 15KHz SCS



Previous RAN4 agreements:
· Introduce performance requirements in band agnostic manner per frequency range at least for FR1
· Selected some combination(s) of {Channel bandwidth, SCS} as starting point for early stage simulation alignment purpose
· Candidate options for FR1: 
· 20MHz + 30kHz
· 10MHz+ 15kHz 
· 40MHz +30kHz 
· Candidate options for FR2:
· 100 MHz + 120 kHz (baseline for alignment simulation purpose)
· 100 MHz + 60 kHz
· 200 MHz + 120 kHz
· Additional test cases for other specific combinations can be further discussed
List of combinations from companies’ proposals:
FR1: 
· 15kHz: 5,10,15,20MHz (majority 10MHz,20MHz)
· 30kHz: 20,40,50,60,80,100MHz (majority 40MHz,20MHz)
· 60kHz: 20MHz (NTT DoCoMo proposed only)
NTT DoCoMo: Fine not to discuss 60kHz for Fr1 in initial stage
FR2: 
· 60kHz: 50,100MHz (majority 100MHz )
· 120kHz: 50,100,200MHz (majority 100MHz)

Q1: Do we need to have default configuration of {Channel bandwidth, SCS} for UE performance requirements?
Candidate options
-FR1 FDD:  15 kHz + 10 MHz or 15 kHz + 20 MHz
NTT DoCoMo: For LTE refaring bands, 10MHz better choice considering furtune new refarming bands
Qualcomm： we are fine with 10MHz 
Agreement： 15 kHz + 10 MHz for FR1 FDD (default configuration)
· Additional test case(s) for FR1 FDD with 30 kHz + 20 MHz
· Other combinations can be considered based on operators’ request

Intel: Applicable rule if UE only support FDD, then what’s 30 kHz cases applied for that kind UE
Ericsson: Manage limited test cases with enough test coverage
Huawei: Possibly consider to introduce performance agonistic to numerologies 
QC: Have default values, and has additional test cases for some other specific combinations
Huawei: Considering long term, some unified methodology need to be considered
Ericsson: we prefer to focus on Rel-15 within timeline 
Intel: any objection for 30 kHz FR1 FDD cases?
Ericsson: we start with default one to have good coverage for features, for additional test cases, we can have introduce step by step and if operators have some specific request then we can consider and discuss.

-FR1 TDD: 30 kHz + 40 MHz (default configuration)
Additional test case(s) for FR1 TDD:
· 30 kHz + 20 MHz, 
· FFS for 30 kHz + 100 MHz 
· Other combinations can be considered based on operators’ request
Qualcomm: Do we need test cases for 30 kHz + 100 MHz?
ZTE: same as QC, motivation?
NTT DoCoMo: 100MHz is mandatory
Huawei: In LTE phase, 10MHz used as default configuration since demod focused on baseband processing 
NTT DoCoMo: we need to guarantee UE processing for 100MHz as 100MHz is maximum Channel Bandwidth in FR1 with some test cases 
Ericsson: we are not planned all test cases for 100MHz, baseband processing different with different channel bandwidths
ZTE: we cannot test everything since almost all the CHBW sets in FR1 mandatory
Intel: we already have RF core test i.e. REFSENS for all the combinations, for demod we prefer focused on typical cases, it’s not possible to test all the combinations 
QC: we have IODT bits, if UE not support this, then no test cases applied?
NTT DoCoMo: No IODT bits for maximum CHBW for FR1 100MHz
Intel: 
-FR2: 120 kHz + 100 MHz (Default configuration)
Additional test cases for FR2:
· 120 kHz + 50 MHz
· 120 kHz + 200 MHz
· 60 kHz + 50 MHz 
· Other combinations can be considered based on operators’ request

Verizon : we agree have both 50MHz and 100MHz channel bandwidths
NTT DoCoMo: same views as Verizon
ZTE: clarification for 120kHz +200MHz with additional test cases?
Verizon: compared to FR1, we have limited CHBW sets. 200MHz reality in US spectrum holding
Ericsson: baseband processing different with different CHBWs i.e. CE, soft buffer handling 
ZTE: Demodulation not related to hardware handling
Ericsson: we have different understanding for UE implementation with ZTE
Intel: Can we treat 60kHz as default for FR2?
QC/Ericsson: No
Ericsson: why we need duplicate default configurations for Fr2
QC: For 60kHz/50MHz, 120kHz/100MHz, from baseband processing, FFT siz, softbuffer similar, see no reason to have two default configurations
Verizon: we will have test cases 60kHz
AT&T: Get back for whether have 60kHz as default configurations for introducing performance requirements
AT&T: fine with one default with 120kHz

Q2: Do we need additional dedicated test cases for several combinations of {Channel bandwidths, SCS} besides of default test set-up?
Candidate options
-FR1 FDD: 5 MHz + 15 kHz
-FR1 TDD: 30 kHz +20 MHz, 100 MHz + 30 kHz
-FR2: 100 MHz + 60 kHz, 120 kHz + 200 MHz




TDD DL/UL configuration (30 minutes)

	Companies
	Proposals

	Ericsson
	30kHz FR1 :DDSU, S=13D+1Gp+1U
120kHz FR2: DDSU, S=13D+1Gp

	Intel

	Proposal #8:	Use the following UL-DL configurations
· For FR1 tests with 30 kHz SCS: 7D1S2U for NSA test cases and DDDSU for SA test cases
· For FR2 tests: DDDSU

	Qualcomm

	Proposal 1: Use the following DSDU pattern for TDD FR1 NR PDSCH demodulation performance tests.
[image: ]
Proposal 2: Consider DL-UL jamming when defining number of guard symbols in a slot pattern.
Proposal 3: Use the following DDDU pattern for FR2 NR PDSCH demodulation performance tests.
[image: ]

	NTT DOCOMO 
	[image: ]
(a) 12d+2g+1U (UL heavy configuration, e.g., for isolated area such as indoor deployment and event hall)

[image: ]
(b) DSDSDSDSUU (increased UL opportunity, e.g., for URLLC)
Figure 2: TDD configurations for FR1
[image: ]
(a) D+12d+2g+2U (UL heavy configuration, e.g., for isolated area such as indoor deployment and event hall)
Figure 3: TDD configurations for FR2
Proposal 7: Following TDD configurations should be included in Rel. 15 demodulation requirements.
· FR1 30 kHz:
· 12d+2g+1U
· DSDSDSDSUU
· S=10d+2g+2u
· This is configured by dynamic DL/UL assignment with or without TDD-UL-DL-ConfigCommon.
· FR2 120 kHz:
· D+12d+2g+2U
· Note:
· D: DL Slot, U: UL slot, d: DL symbol, u: UL symbol, g: Guard period
Proposal 8: The number of HARQ processes should be 8 for FDD and 16 for TDD for the parameter of PDSCH demodulation test.

	Huawei
	Proposal 1: Real gNB processing time should be considered in the test setup to make the test more practical and meaningful.
Proposal 1a: Maximum number of HARQ processes should be considered in the test setup.
Proposal 2: Use special slot format {D10, G2, U2} for UL/DL configuration {DDDSU} with 10 HARQ processes and K1 = {2, 3, 4, 6} for 15kHz subcarrier spacing.
Proposal 3: Use special slot format {D10, G2, U2} for UL/DL configuration {DDDSU} with 10 HARQ processes and K1 = {2, 3, 4, 6} for 30kHz subcarrier spacing.
Proposal 4: Use special slot format {D4, G6, U4} for UL/DL configuration{DDDDDDDSUU} with 16 HARQ processes and K1 = {2, 3, 4, 5, 6, 7, 8} for 30kHz subcarrier spacing.
Proposal 5: Use special slot format {D10, G2, U2} for UL/DL configuration {DDDSU} with 10 HARQ processes and K1 = {2, 3, 4, 6} for 60kHz subcarrier spacing.
Proposal 6: Use special slot format {D10 ,G2, U2} for UL/DL configuration {DDDSU} with 16 HARQ processes and K1 = {2, 3, 4, 6} for 120kHz subcarrier spacing.



Proposals summary from companies
	Companies
	FR1
	FR2

	
	15kHz
	30kHz
	60kHz
	60kHz
	120kHz

	Ericsson

	
	DDSU, S = 13D+1GP
	
	DDSU,S=12D+2Gp
	DDSU,S=12D+2Gp

	Intel

	
	7D1S2U for NSA test cases 
DDDSU for SA test cases
	
	DDDSU
	DDDSU

	Samsung
	
	DDDSU
	
	DDDSU
	DDDSU

	Qualcomm

	
	DS1S2U, S1= 10D +2Gp+2U, S2= 12D+2Gp
	
	
	DDSU, S = 12D+2Gp

	NTT DoCoMo

	
	Additional:
SU, S =12D+2Gp (UL heavy)
DSDSDSDSUU (URLLC)
· S=10D+2Gp+2U
	
	
	Additional: 
DSUU,S=12D+2Gp


	Huawei
	S = 10D+2Gp+2U
	DDDSU, S = 10D+2Gp+2U
7D1S2U, S=4D+6Gp+4U
	
	DDDSU,S=10D+2Gp+2U
	DDDSU,S=10D+2Gp+2U



Previous RAN4 agreements:
· Introduce multiple configurations covering different scenarios (30 kHz), FFS for detailed configurations.
· FFS for other numerologies
· Configuration for different SCSs will be decided separately 
· Test set-up
· FR1: 
· 15 kHz: DDDSU(aligned with LTE config#2 with 5ms periodicity)
· S = 12D+1Gp+1U
· Candidate options for initial simulation alignment purpose:
· FR1 15 kHz: 
· DDDSU(aligned with LTE config#2 with 5ms periodicity)
· S = 12D+1Gp+1U
· FR1 30 kHz:
· DDDSU 
· 7D1S2U 
· DSSU
· S1 = 10D+2Gp+2U, S2 = 12D+2Gp
· FR2 60 kHz: 
· DDDSU
· FR2 120 kHz: 
· DDDSU
· DSDSU
· S = 10D+2Gp+2U
· TDD configurations for performance requirements can be different with initial alignment simulations assumption
· Skip PDSCH scheduling for special sub-frames scheduling for initial simulation purpose, except for DSSU of 30 kHz, DSDSU of 120 kHz
Q1: Do we need default configuration for each SCS if multiple configurations introduced under certain SCS(s)?
Q2: Special sub-frames configurations for 15 kHz
Candidate options: 
· Option1: S =12D+1Gp+1U (previous RAN4 agreements)
· Option2: S = 10D+2Gp+2U (Huawei)
Huawei: During REFSENS discussion for Special sub-frame configuration, Op2 aligned with real network configurations
Ericsson: want to further check,

Q3: Configurations for 30 kHz?
Candidate options:
Default: 
Huawei: considering timeline, firstly focused on typical scenarios
Intel: Two scenarios, NSA aligned with LTE (7D1S2U) and SA 
Ericsson: we have different understandings; need to collect operators’ preference
NTT DoCoMo: Prefer 7D1S2U, S =  6D4Gp4U
Agreement: Further collect operators’ preference considering different region deployment plan
Ericsson: Leading offline to further collect operators’ preference for FR1 and FR2 TDD DL-UL configurations


Additional test cases:
DL heavy: 7D1S2U, S=4D+6Gp+4U 
UL heavy: SU, S =12D+2Gp
URLLC: DSDSDSDSUU,S=10D+2Gp+2U

Q4: Configurations for FR2 60 kHz?
Candidate options for FR2 60kHz: 
· Option 1:DDDSU,S=10D+2Gp+2U
· Option 2: DDSU,[S= 11D3Gp]
Further collect operators’ preference between above two options
Ericsson: we prefer DDSU
Huawei: what’s motivation for option 2
Ericsson: for latency and DL-UL balance


Q5: configurations for 120 kHz?
Candidate options for FR2 120kHz: 
· Option 1:DDDSU,
· [S=10D+2Gp+2U] 
· Option 2: DDSU
· [S = 11D+3Gp]
Further collect operators’ preference between above two options
Additional specific test cases for below configurations:
· DSUU, S=12D+2Gp
NTT DoCoMo: Prefer using option 1
Intel: We want to further special sub-frame configurations considering UE processing time for DL-UL switch
NTT DoCoMo: For option 1, special sub-frame configurations already applied for REFSENS test
Ericsson: For REFSENS, no PDSCH scheduled in special sub-frames
Intel: This not only related to UE processing, also impact on BS or NW scheduling processing time
AT&T: prefer option2
Huawei: for option 2, we should more focused on DL considering test time
Ericsson: for test time, no difference between option 1 and option 2. For LTE, we have similar discussion, no problem for test time


Additional configurations:
· Option 1: None
· Option 2: DSUU, S=12D+2Gp

SNR definition (10 minutes)
Proposals from companies
	Companies
	Proposals

	R&S
(1809258)
	Proposal: Define SNR for NR based on the following equation 

	Ericsson (1808806)
	Proposal 1: RAN4 will specify the DL power allocation as follow:
· EPRE of PBCH DMRS, PDCCH DMRS, PDSCH DMRS, OCNG DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE
· EPRE of physical channels (PBCH, PDCCH, PDSCH, OCNG) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH DMRS)
· EPRE of PTRS is set relative to the associated PDSCH
Proposal 2: OCNG relative power level of the i-th virtual UE is defined as γi = PDSCHi EPRE / OCNG EPRE
[image: ]



SNR definition: 
Alt1: based on SS/PBCH SSS, 
Alt2: based on per channel on DMRS (PDSCH, PDCCH, PBCH)
Alt3: based on per channels i.e. PDSCH, PDCCH, PBCH

Ericsson: We are discussing on power setting, another option based per channel based (PDSCH, PDCCH, PBCH). We are fine for both approaches
QC: we prefer per channel based on DMRS 
Anristu: Alt1 also provide possibility per channel alt2
Intel: Question is how to define reference, for SNR we can defined cases by cases
R&S: we are target for reference SNR definition, for SNR at each test case can be separately, different pow setting for different channels
Qualcomm: for define cases, SNR refereed to DMRS
Anristu: are we talking about SNR per physical channels
Ericsson: our preference based on data channels 
WF assigned for Ericsson will try to conclude SNR definition and power setting which can be applied for both RF and performance test cases


Others (pending on time)
Issue 1: SA/NSA requirements, CA/DC/SUL requirements
	Companies
	Proposals

	Intel
	Proposal #3:	NR UE performance requirements shall cover SA/NSA requirements
· SA/NSA Normal demodulation / CSI reporting performance requirements
· Reuse the test case parameters for NSA/SA requirements
· Define same minimum performance requirements for NSA/SA modes
· For NSA requirements define NR requirements only (i.e. no LTE requirements).
· Use noise-free LTE link for NSA mode.
· SA/NSA SDR performance requirements
· Introduce both LTE and NR requirements
Proposal #4:	NR UE performance requirements shall cover both single carrier and CA scenarios. Prioritize the following requirements
1. Single carrier normal demodulation performance requirements
2. SDR requirements for single carrier and CA
CA normal demodulation requirements are deprioritized in Rel-15

	China Telecom 
	Proposal 1: First introduce the NR only requirements that can be applied in SA and NSA scenarios, and then introduce NSA-specific requirements.
Proposal 2: For NR CA, the demodulation requirements defined for LTE CA can be considered as a starting point, and other requirements shall also be added when necessary. If it is impossible to finalize the CA requirements in Rel-15 timeline, maybe a phased approach can be discussed.

	Huawei
	· Proposal 3: LTE TM3 and two layers (2 Ranks) shall be configured on LTE CC(s) with the largest aggregation bandwidth for all the EN-DC demodulation performance requirements.



Q1: Applicable rule for SA and NSA requirements

Q2: LTE configurations of NSA requirements

Issue 2: Tx/Rx EVM assumption
	Companies
	Proposals

	Intel

	Proposal #10:	Use the following RF impairments models to define requirements 
· FR1: TX EVM = 6% for QPSK/16QAM/64QAM and 3% for 256QAM
· FR2: Total TX EVM = 6% for QPSK/16QAM/64QAM
· Option 1: PN is explicitly modelled. Remaining TX EVM is modelled as AWGN.
· Option 2: PN CPE effects are explicitly modelled. All TX EVM is modelled as AWGN.




Issue3: other proposals
	Companies
	Proposals

	Intel

	Deployment scenarios
Proposal #5:	Prioritize work on Single TRP scenarios. Consider multi-TRP DPS scenarios with the 2nd priority.
Proposal #6:	Prioritize work on Single TRP noise-limited scenarios without inter-cell interference. 
		Consider inter-cell interference scenario with 2nd priority to verify IRC functionality for FR1. Reuse LTE assumptions on the typical interference power profiles.
2Rx,4Rx applicable rules
Proposal #9:	Define explicit requirements for 2RX and 4RX for FR1. UE which passed 4RX tests shall not be required to pass the 2RX tests with similar test purpose. 


	Huawei
	Timeline
· Proposal: Organize the work for Rel-15 NR UE demodulation performance requirements by two phases: 
· Phase I (July 2018 ~ November 2018): finalize the demodulation performance requirements including the feature groups which are mandatory without capabilities and other selected important features groups for NSA (i.e., EN-DC).
· Phase II (January 2019 ~ May 2019): finalize the demodulation performance requirements including the feature groups which are mandatory without capabilities and other selected important features groups for SA and late drop.




PDSCH (30 minutes)
· Performance metrics
· FRCs
· HARQ parameters 
· MIMO TxRx 
· PDSCH scheduling (PDSCH mapping type, PRB bundling size, Symbol length)
· Reference signal configurations (DMRS, TRS, PTRS)
· Receiver assumption
List of contributions
	R4-1808604
	On NR PDSCH demodulation requirements
	China Telecom

	R4-1808740
	NR PDSCH UE demodulation requirements
	Intel Corporation

	R4-1808741
	NR PDSCH simulation results
	Intel Corporation

	R4-1808771
	Views on UE demodulation requirements
	NTT DOCOMO, INC.

	R4-1808858
	Test Cases for Single-Carrier PDSCH Demodulation Performance
	Qualcomm Incorporated

	R4-1808892
	Initial Simulation Results for Demodulation Performance
	Qualcomm Incorporated

	R4-1808911
	Initial Simulation results for PDSCH
	Samsung

	R4-1808935
	Initial simulation results on NR PDSCH
	CMCC

	R4-1808939
	Initial link evaluation results for PDSCH performance alignment
	DOCOMO Communications Lab.

	R4-1808943
	Test point and soft buffer verification for PDSCH requirements
	DOCOMO Communications Lab.

	R4-1809127
	Simulation results for NR UE PDSCH demodulation tests
	Ericsson

	R4-1809248
	PDSCH demodulation requirements for NR
	AT&T

	R4-1809300
	Simulation results for PDSCH demod performance
	Huawei, HiSilicon



Intel will lead offline discussion for remaining issues of PDSCH 
Performance metrics (5 minutes)

	Intel
	For eMBB, only 70% as test point

	NTT DoCoMo
	Support test case for throughput vs SNR with test point of 30% for the following cases.
· Low rank and low MCS
· High rank and high MCS


	China Telecomm
	Include PDSCH demodulation requirements with 10-5 BLER as performance metric.(URLLC)

	AT&T
	Spectral efficiency vs SNR


Previous RAN4 agreements:
· Test metric
· At least for FR1: Reuse LTE metric as throughput vs. SNR 
· Test point: 70% (normal demodulation test cases)
· FFS for other test point(s) of some specific test cases
· FFS for test metric for URLLC specific test cases if any
Question1: Do we need to introduce specific test cases with 30% TP?
Candidate options:
· Option 1: Introduce specific test cases
· Option 2: Rel-15 focused on normal test cases with 70% TP only
Discussion
Ericsson: good to have specific test cases for 30% TP to verify maximum HARQ number processing
Intel: need to consider realistic scenarios
Ericsson: want to check UE processing of HARQ process with performance difference under certain low Reference point 
Intel: UE will report CQI under 10% BLER assumption and BS applied outer loop adpation
NTT DoCoMo: prefer option 1
Intel: 30% TP is unrealistic, all BS will implement outer loop link adaption, how we can see this 30% in realistic?
NTT DoCoMo: at least for low MCS at cell edge scenarios 
Intel: PDSCH bundling in multi-ple sub-frames can be applied for cell edge
Question2: Do we need to introduce URCC specific test cases in Rel-15?
Discussion:
Ericsson: Is that mandatory?
Further check UE feature list which majorly related to URLLC
Question 3: Test metric for URLLC specific test cases if any
· Option 1: SNR for 10-5 BLER
Discussion:

FRCs (5 minutes)

	China Telecomm
	To ensure LDPC base graph 2 can be tested, add one MCS of QPSK 193 (R = 0.19), or replace QPSK 308 (R = 0.30) with QPSK 193 (R = 0.19)

	ATT
	Test both LDPC base graph 1 and graph2

	Qualcomm
	Observation 2: SNR required for 70% Throughput test point for tests with 2Rx and 64QAM, 256QAM modulations is very high. So, we should lower the MCS for these cases.
Proposal 2: Use MCS19 (64QAM table) for 64QAM and MCS20 (256QAM table) for 256QAM tests.


Previous RAN4 agreements:
· MCS
· At least covering below MCS levels:
· QPSK 1/3, 16QAM 1/2, 64QAM 3/4, 256QAM 4/5 (FR1 only)


Question 1:  MCS levels for introduce requirements?
· Option 1: 
· QPSK MCS4, 16QAM MCS13, 64QAM MCS 24 (64QAM table)
· 256QAM MCS 24 (FR1 only)  (256QAM table)
· Option 2: 
· QPSK MCS4, 16QAM MCS13, 64QAM MCS 19 (64QAM table)
· 256QAM MCS 20 (FR1 only) (256QM table)
Intel: Prefer option 1
Qualcomm: question for achievable SNR for test cases? At least for 2Rx cases, test points will be pretty high
Intel: our results show test points feasible
Working assumption: For 64QAM and 256QAM keep both options to further evaluation and pending on the achievable SNR points to decide final options
· Option 1: (base-line)
· QPSK MCS4, 16QAM MCS13, 64QAM MCS 24 (64QAM table)
· 256QAM MCS 24 (FR1 only)  (256QAM table)
· DMRS configuration for 64QAM and 256QAM will be considered together to achieve feasible SNR points
· Option 2: 
· QPSK MCS4, 16QAM MCS13, 64QAM MCS 19 (64QAM table)
· 256QAM MCS 20 (FR1 only) (256QM table)
· Working assumption for option1 need to be confirmed by the analysis for achievable SNR points

Intel: we already have option 1 in LTE phase.
Qualcomm: we only have rank1 test cases for 64QAM, for 256QAM we have different coding rate, 0.55 coding rate used in LTE
Huawei: carefully check with results from companies, for NR DMRS configuration different compared to LTE, probably more DMRS allocation can be considered for 64QAM and 256QAM
QC: comments on 2by2 64QAM Intel results, SNR quite if high further considering IM 

Question 2:  Do we need additional test cases for LDPC base graph 2?
Huawei: we already have test cases covering both in REFSENS, no necessary to test this in demodulation test cases



[bookmark: _Toc514579334]HARQ parameters and RV sequence (Maximum number of HARQ processes, RV sequence) (20 minutes)

Previous RAN4 agreements:
· HARQ parameters and RV sequence
· FDD: Max number HARQ transmission 4
· RV sequence for alignment simulation purpose:
· Option 1: {0, 1 ,2,3} for QPSK and 16QAM and {0,0,1,2} for 64QAM and 256QAM
· Option 2: {0, 2, 3,1} for all the modulation orders
RV sequence 
	Intel
	{0,2,3,1}

	Ericsson
	{0,1,2,3}

	Qualcomm
	Observation 1: RV sequence {0, 2, 3, 1} is better or comparable to RV sequence {0, 1, 2, 3} for up to 16QAM and {0,0,1,2} for 64QAM and 256QAM.
{0,2,3,1}



Question 1: RV sequence?
· Option 1: {0,2,3,1}
Agreement: taking RV {0,2,3,1} for all orders
HARQ process numbers
	Intel
	HARQ processes number: 4 for FDD 

	Ericsson
	HARQ process number : 16 for initial simulation purpose

	NTT DoCoMO
	8 for FDD and 16 for TDD considering BS processing delay

	Huawei
	Proposal 1: Real gNB processing time should be considered in the test setup to make the test more practical and meaningful.
4 slots for 15kHz
7 slots for 30kHz cases
8 slots for 60kHz cases
12 slots for 120kHz cases
Proposal 1a: Maximum number of HARQ processes should be considered in the test setup.
Proposal 2: Use special slot format {D10, G2, U2} for UL/DL configuration {DDDSU} with 10 HARQ processes and K1 = {2, 3, 4, 6} for 15kHz subcarrier spacing.
Proposal 3: Use special slot format {D10, G2, U2} for UL/DL configuration {DDDSU} with 10 HARQ processes and K1 = {2, 3, 4, 6} for 30kHz subcarrier spacing.
Proposal 4: Use special slot format {D4, G6, U4} for UL/DL configuration{DDDDDDDSUU} with 16 HARQ processes and K1 = {2, 3, 4, 5, 6, 7, 8} for 30kHz subcarrier spacing.
Proposal 5: Use special slot format {D10, G2, U2} for UL/DL configuration {DDDSU} with 10 HARQ processes and K1 = {2, 3, 4, 6} for 60kHz subcarrier spacing.
Proposal 6: Use special slot format {D10 ,G2, U2} for UL/DL configuration {DDDSU} with 16 HARQ processes and K1 = {2, 3, 4, 6} for 120kHz subcarrier spacing.

	Qualcomm
	HARQ timeline parameters for FR1 TDD should be configured based on below UE capabilities:
	HARQ Timeline Parameter
	Value 

	K0: DL Grant to DL Tx
	0

	K1: DL Tx to DL ACK
	1

	K2: UL Grant to UL Tx
	1

	K3: DL NACK to DL re-tx grant
	3

	K4: UL Tx to UL re-tx grant
	3

	K5: SR to UL grant
	2

	DL HARQ Processes
	4

	SR Periodicity
	1 ms



4 for both FDD and TDD



Back ground:
 Candidate number of HARQ process {2, 4, 6, 10, 12, 16} with signalling and default value 8
UE processing time for HARQ retransmission:
.PDSCH processing time for PDSCH processing capability 1
	Configuration
	HARQ Timing 
Parameter
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	8
	10
	17
	20

	Front-loaded + additional DMRS
	N1
	Symbols
	13
	13
	20
	24

	Frequency-first RE-mapping
	N2
	Symbols
	10
	12
	23
	36



N1: from the end of PDSCH to the start of PUCCH/PUSCH having its HARQ-ACK
N2: from the end of PDCCH having UL grant to the corresponding PUSCH

Question 1: Do we need to consider typical eNB processing time for deciding number of HARQ process?
Candidate options:
· Option1: 4 slots for 15kHz, 7 slots for 30kHz, 8 slots for 60kHz, 12 slots for 120kHz
Intel: prefer to have common understanding for eNB processing time with some WF, question why eNB have more process time then UE side?
Huawei:  Processing in UE side only considering receiver data processing time, for eNB side, long distance from haulk to eNB, different structure in eNB side not only eNB processing time also taking into account transmission delay. In LTE for 15kHz, 4 slots needed in eNB side, in NR with high SCSs, scalable values need to be considered for number of slots
Intel: including PDCCH decoding and uplink feedback ACK/NACK in UE side, for eNB side similar can be applied, no progation delay need to be considered. We need optimize performance in similar way in both eNB and UE side.
Huawei: we just provide analysis
Ericsson: firstly better to have this, but test cases just verified UE processing
Ericsson: this only for TE, nothing with eNB , scheduling implementation belong to eNB implementation
Intel: we donot have intention to limit eNB implementation, just want to define test cases under typical assumptions
Intel: we need to introduce test cases considering typical NW deployment and eNB scheduling
Ericsson: UE need to follow eNB configurations, in reality eNB need to schedule multiple UEs
Intel: we are not excluded have multiple number of HARQ process in different cases, but want to be typical
NTT DoCoMo will lead offline discussion for number of HARQ process

Question 2: Number of HARQ for different configurations
-FR1 FDD:
-FR1 TDD:
-FR2: 


PDSCH scheduling (PDSCH mapping type, PRB bundling size, Symbol length)

	Companies
	PDSCH mapping type
	PRB bundling
	Symbol length



	Intel
	Type A first priority
	2 and 4 RBs
	

	NTT DoCoMo
	
	WB
	

	Ericsson
	Full PRB allocation
	2 and WB
	

	Huawei
	
	

	


	CTC
	Both Type A and Type B
	
	12/13 symbols for Type A
2 symbols for Type B

	AT&T
	Type A and Type B
	
	2,4, 7symbols for mini slots

	Qualcomm
	Type A
	2 and WB
	



Previous RAN4 agreements:
· Common test parameters 
· For initial simulation alignment purpose: control symbols assumption: 2 symbols with full BW allocation for FR1, 1 symbol with full BW allocation for FR2
· Note: FFS for introducing performance requirements with partial BW PDCCH allocation
· PDSCH scheduling (For initial alignment simulation purpose):
· Full PRB allocation with channel bandwidth
· PDSCH mapping type: both type A and type B
· Further discussion for candidate options this week for PRB bundling size 
· 2 
· FFS for the values of introducing performance requirements
· Random Precoding, per slot, per 2RBs (codebook configuration Single panel Type 1)
· Note: FFS for test set-up for introducing PDSCH performance requirements


Reference Signal (DMRS, PTRS, TRS)

	Companies
	DMRS  (Type, length)
	FDM between DMRS and data
	TRS

	Intel
	Type 1 
1 symbol FL DMRS with 1/2 additional symbol
	For layer 1 and layer 2

	2 slots pattern, periodicity 10ms or 20 ms, offset 1 slot, 0 dB boosting.


	NTT DoCoMo
	FDM DMRS and data for layer 2
	Layer 2 only
	

	Huawei
	FDM DMRS and data for layer 1 and layer 2
	For layer 1 and layer 2
	

	Qualcomm
	Type-1
1 Front-loaded and 1 additional symbol
	Layer 1 only
	X = 2 slots, Y = 20ms, B = BWP.

	Ericsson
	Type 1
1 Front-loaded and 1 /2 additional symbol.
	
	TRS

	AT&T
	1 symbol FL DMRS with upper to 1 additional symbol
	
	2 slots pattern, periodicity 10ms or 20 ms, offset 1 slot, 0 dB boosting.



Previous RAN4 agreements:
· DMRS configuration
· Candidate options for defining performance requirements:
· Type 1 or 2, 1 symbol FL DMRS without additional symbol
· Type 1 or 2, 1 symbol FL DMRS 1 additional symbol
· Type 1 or 2, 1 symbol FL DMRS 2 additional symbol
· For initial alignment simulation purpose:
· Type 1, 1 symbol FL DMRS 1 additional symbol for FR1
· Type 2, 1 symbol FL DMRS 2 additional symbol for FR2
· Type 1, 1 symbol FL DMRS 1 additional symbol for FR2
· Note: Detailed test configurations for non-slot test cases if any in FR2 FFS
· PTRS
· PTRS is configured when introducing performance requirements in FR2
· For initial simulation purpose:
· Using Phase noise model in TR 38.803 models for initial simulation purpose
· PTRS configuration (port 1, per 2PRB in frequency domain, per symbol in time domain)
· TRS
· TRS configured when introducing performance requirements for both FR1 and FR2
· FFS for detailed configuration of TRS configuration 
· Option 1 for information:
· FR1:  periodicity 20 ms , power boosting [6dB], 2 slots
· FR2: periodicity 10 ms , power boosting [6dB], 2 slots
· Other options are not excluded




Reference Receiver

	Samsung
	LMMSE-IRC and R-ML for SU-MIMO


	Huawei
	MMSE-IRC for layer 1
R-ML for layer >=2


Previous RAN4 agreements:
· Reference Receiver (For initial alignment purpose):
· Rank1: MMSE-IRC/MMSE
· Layer 2,3,4: MMSE-IRC/MMSE and R-ML
FFS for the receiver assumptions for performance requirements


Others

	AT&T
	Transmission scheme 
AT &T: Proposal 7: RAN4 should decide whether to define performance requirements for a transparent diversity scheme in addition to Transmission Scheme 1


	NTT DoCoMo
	ZP/ NZP-CSI resources:
Proposal 1: For FR1, support test case(s) with 2/4/8-port CSI-RS for FDD and 4/8-port CSI-RS for TDD.
Proposal 2: For FR2, support test case(s) with 2-port CSI-RS.
Proposal 3: Support at least one of the followings considering future NW enhancement.
· Option 1: Support test case(s) with larger number of CSI-RS antenna ports (e.g., up to 12 and 4 for FR1 and FR2, respectively).
· Option 2: Support test case(s) with ZP CSI-RS (FFS: detailed parameters for ZP CSI-RS)
MIMO TxRx
For FR1 1-layer performance test, include 4Tx-2Rx/4Rx and 8Tx-2Rx/4Rx.
Observation: Consider to apply smaller number for Tx antennas than the number of CSI-RS ports in the test parameters, e.g., performance test with 4-port CSI-RS is conducted with 2-Tx antenna configuration. 

	Intel
	SDR
Proposal #8:	Use the following SDR test methodology:
· SDR test purpose: “verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities.”
· Further discuss the methodology to define the MCS for SDR tests based on the indicated UE capabilities.





Control channel PDCCH/PBCH (30 minutes)
· Test metrics
· Aggregation level
· CORESET configuration
· DCI format (number of bits)
· Reference receiver assumptions
· PBCH test cases
Ericsson will lead offline discussion for PDCCH
Ericsson will lead offline discussion for PBCH

	R4-1808605
	On NR DL control channel demodulation requirements
	China Telecom

	R4-1808692
	Discussion on NR PDCCH demodulation requirement
	CATT

	R4-1808693
	Simulation assumptions for NR PDCCH demodulation tests
	CATT

	R4-1808757
	NR DL Control Channel Requirements
	Intel Corporation

	R4-1808805
	Simulation assumption of NR PBCH demodulation requirements
	Ericsson

	R4-1808860
	High level requirements for PDCCH demodulation performance tests
	Qualcomm Incorporated

	R4-1808909
	Views on PDCCH test cases
	Samsung

	R4-1808940
	Initial link evaluation results for PDCCH
	DOCOMO Communications Lab.

	R4-1808942
	Views on NR PDCCH demodulation requirements
	DOCOMO Communications Lab.

	R4-1809128
	Simulation results for NR UE PDCCH demodulation tests
	Ericsson

	R4-1809130
	Discussion on PDCCH channel realization and testing time
	Ericsson

	R4-1809253
	Performance requirement for 1 symbol PDCCH for LTE-NR co-existence scenarios
	AT&T

	R4-1809301
	Discussion on NR PDCCH demodulation performance requirements
	Huawei, HiSilicon

	R4-1809302
	Discussion on NR PBCH demodulation performance requirements
	Huawei, HiSilicon



Test Metric

	Intel
	Pm-dsg

	CATT
	SNR @ 1% Pm-dsg

	China Telecomm
	SNR @ 1% Pm-dsg

	Samsung
	SNR @ 1% Pm-dsg

	NTT DoCoMo
	For eMBB, test metric for NR PDCCH is SNR@1% of Pm-dsg. Lower percentile, e.g. 0.1% or lower, could be considered for URLLC in future.

	Huawei
	SNR @ 1% Pm-dsg



agreements:  SNR @ 1% Pm-dsg

Aggregation level

	Intel
	2,4,8

	China Telecomm
	2,4,8,16

	CATT
	2,4,8

	Huawei
	2,4,8

	Samsung
	2,4,8

	NTT DoCoMo
	1,2,4,8,16

	Ericsson
	8,16


agreements: at least {2, 4, 8} , FFS for{ 1,16}
Qualcomm: Do we need to cover all cases, in LTE, only covered part of them, prefer focused on 2,4,8
Huawei: similar as QC
Ericsson: more prefer high levels
Intel: what’s operating SNR points for deploy AL 16, what are deployment scenarios?



CORESET configuration
	Companies
	CORESET BW
	Time Duration
	Interleaved and non-interleaved
	Precoding granularity

	China Telecomm
	
	
	Both, L=2 for interleaved
	

	CATT
	
	1,2
	
	

	Intel
	24,48,96 for FR1
24,60 for FR2
	1,2
	Both
	

	Qualcomm
	
	2 (symbol 0 and 1)
	
	Same as REG Bundle size

	Samsung
	Close to full BW with 6RB granularity 
24,48,96
	1,2
	Both 
Bundle size L =6 for non-interleaved; Interleaved: L = 2 for symbol length 1 and 2
	Same as REG bundle size

	Huawei
	24,48 and full BW
	1,2
	both
	REG Bundle Size

	Ericsson
	
	1
	both
	

	Agreements: 
	
	
	
	


CHBW &SCS:
15kHz +10MHz for FR1 FDD
24, 48
30kHz +40MHz for FR1 TDD
[102]
120kHz +100MHz for FR2
[60]
COREST BW

DCI format (information bits)

	Intel
	1_0,1_1,

	China Telecomm
	1_0, 1_1

	CATT
	1_0,1_1  36bits

	Huawei
	1_0,1_1

	NTT DoCoMo
	Proposal 4: The bit size of DCI format 1_0 and 1_0 except for frequency domain resource assignment is as follows.
· For DCI format 1_0: 28 bits 
· [bookmark: _Hlk517667908]For DCI format 1_1: Maximum number within the set of bit sizes when all of mandatory features in DCI format 1_1 are turned on.
The same principle can be applied for DCI format 0_0 and 0_1.
Proposal 5: The bit size of DCI format 0-0 and 0-1 except for frequency domain resource assignment (and padding bits if any) is as follows.
· For DCI format 0_0: 21 bits 
· For DCI format 0-1: Maximum number within the set of bit sizes when all of mandatory features in DCI format 1_1 are turned on.

	Samsung
	· DCI format 1_0: 28 bits +[image: ]
· DCI format 1-1: 43~65 bits + [image: ] 




Others

Receiver assumption
	Intel
	MMSE

	CATT
	MMSE

	Huawei
	MMSE

	Samsung
	MMSE-IRC

	NTT DoCoMo
	Reference receiver for NR PDCCH requirements is MMSE-IRC receiver. 	
· FFS: Introduction of requirement with multiple cells


Potential Agreements:  MMSE?
MIMO TxRx
	Intel
	1 ports at initial stage, 
1*2, 1*4 for FR1
1*2 for FR2

	China Telecomm
	1/2Tx, 2Rx and 4Rx for FR1
1/2 Tx, 2Rx for FR2

	Ericsson
	1,2 Tx

	Samsung
	2Tx



Others
	NTT DoCoMO
	Proposal 7: The following functionalities shall be verified in NR PDCCH requirements.
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD

	AT&T 
	RAN4 to define performance requirements for the case of 1 symbol PDCCH in 10MHz bandwidth
· A typical configuration shall be assumed (e.g., no wideband RS …) that can match LTE coverage


	Ericsson
	1809130, Discussion on PDCCH channel realization and testing time

	Intel
	Search space configurations? 




PBCH

	Intel
	Introduce requirements to test key PBCH features in different conditions with different SSB periodicity

	Huawei
	Introduce test cases

	CTC
	Introduce test cases

	Ericsson
	Introduce test cases 




Detailed proposals:

	Intel
	Proposal #5: Introduce PBCH performance tests in NR
Proposal #6: Requirements for PBCH shall be based on Probability of miss-detection of PBCH (Pm-bch)
Proposal #7: The PBCH performance tests shall be based on LMMSE receiver 
Proposal #8: Define NR UE PBCH demodulation performance requirements to test PBCH decoding at SSB Burst periodicity of 20ms initially and additional SS Burst periodicities of 5, 80 ms

	Huawei
	Proposal1: Introduce demodulation performance tests for NR PBCH.
Proposal2: Use SNR @ 1% of Pm-dsg as test metrics for NR PBCH.
Observation1: Further investigate the number of transmission antennas. 
Proposal3: Use MMSE as reference receiver assumptions for NR PBCH.
Proposal4: Define propagation conditions for NR PBCH demodulation performance test in FR1.
Table 3 Propagation conditions for NR PBCH FR1
	Channel Model
	TDL-C

	Delay Spread
	300ns

	Doppler Shift
	450Hz



Proposal5: Define test cases for NR PBCH demodulation performance test in FR1.
Table 4 Test cases for NR PBCH FR1
	Test case
	Antenna config.
	SCS (kHz)
	Propagation conditions

	#1
	1x2 Low
	15
	TDL-C, 300ns, 450Hz

	#2
	1x2 Low
	30
	TDL-C, 300ns, 450Hz

	#3
	1x4 Low
	15
	TDL-C, 300ns, 450Hz

	#4
	1x4 Low
	30
	TDL-C, 300ns, 450Hz




	CTC
	Introduce test cases

	Ericsson
	Proposal 1: RAN4 introduces the PBCH demodulation requirements in Rel-15. 
Proposal 2: RAN4 assumes the initial cell search scenario for the PBCH demodulation requirements, that is the SS/PBCH periodicity of 20ms.
Proposal 3: RAN4 specifies at least 3 PBCH demodulation requirements: 1) FR1 (<=3GHz) with 15kHz, 2) FR1 (>3GHz) with 30kHz, and 3) FR2 with 120kHz.
	Parameters
	Values

	Frequency range
	FR1 (<=3GHz)
	FR1 (>3GHz)
	FR2

	Channel bandwidth
	10MHz
	20MHz
	100MHz

	SS/PBCH subcarrier spacing
	15kHZ
	30kHz
	120kHz

	Antenna configuration
	1x2
	1x2
1x4
	1x2

	Propagation channel
	TDL-A DS=30ns, Doppler=10Hz 
	TDL-A DS=30ns, Doppler=10Hz
	FFS



Proposal 4: RAN4 assumes the soft-combining receiver for PBCH demodulation requirements.
Proposal 5: RAN4 specifies the BPCH demodulation requirements with 1% Pm-bch. Pm-bch is defined as 1-A/B, where A is the number of correctly decoded MIB PDUs and B is the number of transmitted MIB PDUs. 




CSI (30 minutes)
List contributions
	R4-1808742
	Discussion on NR UE CSI feedback performance requirements
	Intel Corporation

	R4-1808772
	Views on UE requirements for CSI reporting
	NTT DOCOMO, INC.

	R4-1808906
	Views on CSI test scope
	Samsung

	R4-1808907
	Views on CQI test cases
	Samsung

	R4-1808908
	Views on PMI test cases
	Samsung

	R4-1809251
	DMRS assumptions for CSI reporting
	AT&T





Test Scope & generic configuration 

Issue 1:  Test scope (10 minutes)
	Company
	Proposals

	Samsung 
	CSI frame work
P2: In Rel-15, NR CSI test cases focused on below configurations:
· P2-1: CSI report types: In Rel-15, besides periodic CSI report and aperiodic CSI report, additional test case for semi-persistent report also need to be included. 
· P2-3: CSI-RS resource Type: In Rel-15, besides periodic aperiodic CSI-RS resources configuration, additional test case for semi-persistent CSI-RS resource need to be included.
· P2-3: CSI-RS resources setting: Rel-15 focused on 1 NZP CSI-RS resource and 1 CSI-IM resource configuration for CSI report. CSI-IM used for interference measurement. 
· P2-4: Number of CSI report and BWP: Rel-15 focused on single BWP/CC with 1 CSI reporting configured.
CSI reporting content
P3-1: Introduce both CRI/CSI test case and CRI/L1-RSRP test cases in Rel-15.
P3-2: L1-RSRP belong to NR CSI framework, new requirements need to be introduced under CSI performance requirements agenda in Rel-15. 

	Intel 
	Proposal 1:	Considering the time limit, we propose to prioritize the CQI/PMI/RI test definition for NR UE CSI reporting requirements, and focus on the key performance requirement tests for essential CSI feedback functionalities. Meanwhile, additional studies on LI reporting can be considered with second priority.
Proposal 2:	The discussion of L1-RSRP test/requirement is on-going in the RRM session, such as whether/how to include delay and/or accuracy requirements from the RRM perspective. In the Demod session and from CSI feedback performance requirement perspective, it needs to align with the outcome of the RRM discussion to avoid duplicated work.
Proposal 3:	Do not introduce CSI reporting CRI requirements for FR2. 
Proposal 4:	Postpone the discussion of Rel.15 NR CSI reporting CRI test/requirement for FR1 until the feature list is finalized in RAN1.

	AT&T
	Proposal 1: RAN4 should define CSI reporting requirements for CQI, PMI, RI, CRI, LI and L1-RSRP 


Previous RAN4 agreements: 
· Overall Test Configuration & Scope
· First priority focused on:
· NZP CSI-RS for channel measurement
CSI-IM for interference measurement
· CSI report types: periodic CSI report and aperiodic CSI report
· CSI-RS resources types: periodic and aperiodic 
· PMI reporting
· In Rel-15 focused on Type-I single panel codebook

Q1: Necessity of CRI test cases
Q2: Necessity of L1-RSRP test cases?
Q3: test cases for semi-persistent CSI reporting type and semi-persistent NZP CSI-RS resources setting? 
Q4: Number of CSI-RS resources setting?
Q5: Number of CSI report and BWP?


Issue 2: CHBW and SCS (10 miniutes)
	Company
	FR1
	FR2

	Samsung 
	· FR1 FDD: 10MHz & 15kHz
· FR1 TDD: 40MHz & 30kHz
	· FR2: 100MHz &120kHz


	Ericsson
	30kHz:20,40,100MHz
	
120kHz:100MHz

	Intel
	10MHz/15KHz
20MHz/30KHz
40MHz/30KHz
	100MHz/60KHz
200MHz/120KHz

	Agreements:
	
	



Issue 3:  CQI tables, Rank, MIMO configuration and CQI, PMI granularity (10 minutes)
	Company
	CQI tables
	MIMO configuration
	Rank
	CQI PRB granularity 
	PMI PRB granularity

	Samsung 
	FR1 (CQI table 2)
FR2 (CQI table 1)

	Static CQI:2Tx2Rx,2Tx4Rx for FR1
2Tx2Rx for FR2
For PMI
4,8, 16,32 Tx
with 2Rx,4Rx for FR1

	
	WB for static CQI
SB for fading

	WB and SB

	NTT DoCoMo
	FR1 (CQI table 2)
FR2 (CQI table 1)
	FR1: 2,4,8 Tx with 2,4 Rx
FR2: 2, 4 Tx with 2,4Rx 


	

1,2,3,4 for FR1
1,2 for Fr2

	Wideband


	Wideband



	Ericsson
	CQI table 2 (FR1)
CQI table 1 (FR2)
	
For FR1: 16Tx,32Tx, 2/4Rx
For FR2: 2T2R
	
1,2,3,4 for FR1
1,2 for FR2
	
Wideband
	
Wideband

	Intel
	CQI table 2 (FR1)
CQI table 1 (FR2)
	
FR1: 2,4,8 Tx with 2,4 Rx
FR2: 2Tx with 2Rx 

	

1,2,3,4 for Fr1
1,2 for FR2

	
Wideband

	
Wideband


	Agreements:
	
	
	
	
	




CQI reporting
· Test metric
	Company
	Proposals

	Samsung 
	Proposal 1: For CQI test, both static CQI definition test, wideband fading CQI test and sub-band frequency selective test need to be introduced.
Proposal 2: For static CQI test, test metrics (CQI distribution and BLER requirements) as existing LTE test can be reused as starting point at least for FR1 and for FR2, FFS pending on achievable SNR accuracy and SNR range of TE implementation under ‘pure baseband’ test methodology.
Proposal 3: In Rel-15, only focused on CQI table 1 and CQI table 2 (FR1 only) for introducing CQI test.
Proposal 4: For CSI test cases, below channel bandwidth and numerology combination can be used:
· FR1 FDD: 10MHz & 15kHz
· FR1 TDD: 40MHz & 30kHz
· FR2: 100MHz &120kHz
Proposal 5: MIMO configuration: For static CQI test, similar as LTE, 2Tx2Rx, 2Tx4Rx for FR1 and 2Tx2Rx for FR2 with dual CWs enabled.
Proposal 6: Periodic CSI report and periodic CSI-RS resource used for static CQI test cases.
	Parameter
	Unit
	Static CQI test (FR1)
	Static CQI test (FR2)

	System parameter

	Bandwidth/SCS
	MHz/kHz
	40MHz/30KHz (FDD)
10MHz/15kHz (TDD)
	100MHz/120kHz

	Transmission Scheme
	
	1
	1

	Duplex Mode
	
	FDD &TDD
	TDD

	DLUL configuration
	
	FFS
	FFS

	Propagation channel
	
	AWGN
	AWGN

	Correlation and antenna configuration
	
	
2Rx 2*2 with  
4Rx: 2*4 with


	
2Rx 2*2 with  

	CSI-RS resource setting (periodic)

	resourceConfigType
	
	FFS
	FFS

	CSI-RS/CSI-IM periodicity and slot offset 
	
	FFS
	FFS

	NZP CSI-RS ports
	
	2
port {3000,3001}
	2
port {3000,3001}

	NZP CSI-RS configuration
CDM type/CSIRS resource mapping/CSI-RS-Density
	
	FD-CDM2/density 1
	FD-CDM2/density 1

	CSI-IM configuration
	
	FFS
	FFS

	CSI report setting (periodic)

	reportConfigType
	
	periodic
	periodic

	Reporting periodicity and   slot offset
	
	FFS
	FFS

	Codebook Restriction
	
	010000
	010000

	Reporting granularity  
	
	Single CQI reporting
	Single CQI reporting

	Physical channel for reporting
	
	PUSCH
	PUSCH

	PUCCH reporting format
	
	FFS
	FFS

	CQI table 
	
	Table 2 with 256QAM
	Table 1 without 256QAM




	Intel
	Proposal 6:	Specifically, we propose the initial simulation assumptions listed in Table 3 for FR1 static CQI test.

Table 3 Test parameters for FR1 CQI reporting performance requirements
	Parameters
	Test 1
	Test 2

	CBW[MHz]/SCS[KHz]
	10MHz/15KHz
	20MHz/30KHz

	  PTRS presence
	OFF
	OFF

	NZP-CSI-RS and ZP-CSI-RS
	Antenna ports {3000, 3001, 3002, 3003}
	Antenna ports {3000, 3001}

	NZP-CSI-RS periodicity / slot offset
	5/1

	5/1


	ZP CSI-RS periodicity / slot offset
	5/0

	5/0


	CSI type
	Type I single-panel
	Type I single-panel

	PMI frequency granularity
	Wideband
	Wideband

	Antenna configuration
	4×2
(N1, N2) = (2, 1)
	2×2


	Propagation condition
	Static
[TS36.101 Clause B.1]
	Static
[TS36.101 Clause B.1]

	CQI frequency granularity
	Wideband
	Wideband

	Max number of HARQ transmissions
	1

	1


	Reporting periodicity
	TBD
	TBD

	Reporting delay
	TBD
	TBD

	SNR
	TBD
	TBD







PMI reporting
· Codebook Type
· Number of Tx ports
· PMI reporting WB &SB 
· Test metric
	Company
	Proposals

	Samsung 
	Proposal 1: Reusing Test metric as LTE, relative throughput ratio between followed PMI and random PMI under FRC for Type 1 single panel codebook
· 

· FFS for test point
Proposal 2: Introducing below PMI test cases :
· Single PMI test case: 
· Test 1 a: 8 ports, ‘periodic or ‘semi-persistent’ CSI, (N1,N2) = (2,2) and (O1,O2) = (4,4), CodebookMode 1/2 (Rank1)
· Test 1 b: 32ports, ‘periodic or ‘semi-persistent’ CSI, (N1,N2) = (4,4) and (O1,O2) = (4,4), CodebookMode 1/2 (Rank1)
· Note1: pending on UE capability of supported port number, pass test 1a or 1b.
· Note 2: Pending on UE capability of supporting ‘semi-persistent’ CSI report and NZP-CSI resources, to configure CSI and NZP CSI-RS resources type either periodic or persistent.
· Multiple PMI test case: 
· Test 2a: 4 ports, aperiodic CSI report, (N1,N2) = (2,1) and (O1,O2) = (4,-), CodebookMode 1 (Rank2)
· Test 2b: 16 ports, aperiodic CSI report, (N1,N2) = (4,2) and (O1,O2) = (4,4), CodebookMode 1 (Rank2)
· Note: pending on UE capability of supported port number, pass test 2a or 2b.
Proposal 3: beam steering approach can be used to randomize main beam directions



Other issues

AT&T RAN4 should send an LS to RAN1 about the DMRS assumption for computing CSI

38.101-4 skeleton (10 minutes)

	R4-1808743
	Views on TS 38.101-4 NR UE performance requirements specification structure
	Intel Corporation

	R4-1808913
	Proposals on 38.101-4 specification structure
	Samsung

	R4-1808914
	TS 38.101-4 draft skeleton
	Samsung

	R4-1809125
	Annex structure for UE performance spec 38.101-4
	Ericsson

	R4-1809126
	LS to RAN5 for the NR UE performance spec structure
	Ericsson

	R4-1809285
	Further discussion on the specification structure for 38.101-4
	Huawei, HiSilicon



Issue 1: How to differentiate frequency ranges / different test methods
· Option1: Using  separate sections for Conductive test and OTA test (‘Pure baseband test’)  
· Option2: Using separate tables or dedicated sub-section to clarify the applicable rules for frequency ranges and test methods
· Option 3: Using separate sections for different frequency ranges (FR1, FR2, and interworking across FR1+FR2)
Issue 2: Annex structure (Ericsson R4-1809126)
[image: ]



Channel model (30 minutes)
-Channel models (TDL or simplified TDL)
-Doppler shift
-Delay spread
	R4-1808758
	Propagation channel models for UE demodulation requirements
	Intel Corporation

	R4-1808773
	Views on channel models
	NTT DOCOMO, INC.

	R4-1808797
	Channel Model for FR2 Demodulation Requirements
	Qualcomm Incorporated

	R4-1808803
	Demodulation performance impacts due to simplified propagation channel models
	Ericsson

	R4-1808804
	Simplified propagation channel models based on TDL/CDL-D/E
	Ericsson

	R4-1809215
	Down-selection of multipath channel emulation methodologies in FR2
	Keysight Technologies UK Ltd, Spirent Communications

	R4-1809221
	On suitability of Jakes Doppler spectrum model in FR2 (further updates)
	Keysight Technologies UK Ltd, Spirent Communications

	R4-1809237
	Channel model simplification proposal for FR2
	Keysight Technologies UK Ltd, Spirent Communications

	R4-1809238
	TP to TS 38.101-4 on TDL channel model generation methodology for FR1: parameters and procedure updates
	Keysight Technologies UK Ltd

	R4-1809299
	On channel model for demodulation performance requirements
	Huawei, HiSilicon



Proposals from companies:
	Intel
	For FR1:
Proposal #1: For FR1, simplify TDL channel models by choosing strongest paths that contribute to [X] % of total power. 
Proposal #2: Further study the number of taps impact on the fading channel emulation complexity and feasibility of low complexity implementations from TE perspective.
Proposal #3: Consider the following antenna array configurations for initial test case definition:
· ULA low and medium for 2 and 4 Tx cases
· XPL low and medium for 4 and 8 Tx cases
· Other models are FFS
Proposal #4: Define UE performance requirements in FR1 using channel models: (1) TDL-A; 10Hz; 30ns, (2) TDL-B; 300Hz; 100ns; (3) TDL-C; 100Hz; 300ns
Proposal #5: Define static channel models for defining requirements for SDR, CQI and LTE-NR DC testcases
Proposal #6: Define channel models for CQI test in frequency selective fading conditions if sub-band CQI requirements are introduced in FR1
For FR2:
Proposal#7: Study the effective max Doppler spread value due to Tx/Rx beamforming in FR2
Proposal #8: Use the following channel models to define UE performance requirements in FR2: (1) TDL-A; DS: 5ns; Doppler: TBD Hz; (2) TDL-C; DS: 20ns; Doppler: TBD Hz; (3) TDL-D; DS: 10ns; Doppler: TBD Hz
Proposal#9: Channel model simplification for FR2 shall follow the same approach as FR1
Proposal#10: In FR2 low antenna correlation model shall be used to define UE demodulation requirements

	NTT DoCoMo
	Proposal 1: Channel models should be designed assuming following deployment scenarios.
· UMi- and indoor-like deployment for FR1 TDD
· UMa-like deployment for FR1 FDD (considering re-farming operation)
Proposal 2: For FR1, performance test should cover UE mobility of up to 500km/h.

Proposal 3: For FR2, performance test should cover UE mobility of at least up to 120 km/h (FFS: Support of higher UE speed).
Proposal 4: Channel models in FR2 is to be designed in testability AI considering different channel property and potential deployment scenarios in FR2.


	Ericsson
	Observation: Simplified TDL-A/TDL-C models with 7 strongest paths shows significant deviation compared with the simulation results with original channel models. 
Proposal: RAN4 considers the simplified TDL-A channel model with X=87% in Method 1 and TDL-C channel model with X=90% in Method 1.

	Ericsson
	Observation: The relative powers of non-LOS paths in TDL-D/CDL-D and TDL-E/CDL-E are very weak compared with the LOS path. 
Proposal: RAN4 should consider the simplified TDL-D/CDL-D and TDL-E/CDL-E channel model for FR2 test cases.

	Keysight
	Observation 1: Option 1 is not fully defined. At least the method to implement the model should be fully defined.
Observation 2: Option1 is not suitable because Jakes Doppler spectrum is not applicable to FR2. 
Proposal 1: Derive TDL channel model implementation from the CDL models as per option 2 in section 8.2.1 following the detailed process in [6] and [7].


	Keysight
	Observation 1: Using geometric TDL from CDL models in OTA testing should not be problematic with any fading emulator or similar test equipment.
Observation 2: TDL models in 38.901 ([2]) do not consider appropriately the impact of Tx antenna pattern (regards Doppler or spatial correlation).
Observation 3: Jakes DPS deviates substantially from a typical DPS of beamformed mm-wave radio channel.
Observation 4: Using Jakes DPS instead of TDL from CDL models affects fading characteristics and may affect the link performance.
Hence, it is proposed to derive TDL models from CDL framework in 38.901 and the underlying geometric modelling principle for demodulation purposes:
Proposal 1: Use TDL from CDL models of section 8.2.1.2 in [11] for demod testing with the detailed description in [6] and [12].

	Qualcomm
	Proposal 1: Use option2 to generate channel model from CDL channel models defined in TR 38.901 for FR2 demodulation performance testing.
Proposal 2: Use gNB antenna element pattern defined in Table 1 for generating channel model using option2.
Proposal 3: Use UE antenna element pattern defined in Table 2 for generating channel model using option2.
Proposal 4: gNB antenna orientation should be set as (α, β, γ) = (φAOD, θZOD – 90, 0) with respect to GCS for generating channel model using option2, where φAOD and θZOD correspond to the cluster with the strongest power in the base CDL channel table in TR 38.901.
Proposal 5: UE antenna orientation should be set as (α, β, γ) = (φAOA, θZOA – 90, 0) with respect to GCS for generating channel model using option2, where φAOA and θZOA correspond to the cluster with the strongest power in the base CDL channel table in TR 38.901.
Proposal 6: UE direction should be chosen as  for generating channel model using option2, where vector  is defined in equation (3).
Proposal 7: Use the random number generator defined in TS 38.211 Section 5.2.1 with fixed cinit to generate the initial phases for generating the channel model using option2.
Proposal 8: Use the fixed pairing between angles of arrival and angles of departure as defined in CDL channel tables in TR 38.901.
Proposal 9: Use the ratio of the first highest eigen value to the next highest eigen value of the channel correlation matrix of the cluster with the strongest power ( ) as the metric to define low, medium and high MIMO correlations for generating the channel model using option2.
Proposal 10: Define different MIMO correlations as below for generating the channel model using option2:
HIGH_CORR: ,
MED_CORR: ,
LOW_CORR: 

	Huawei
	· Proposal:  we propose the channel model in Table 1, 2, 3 with the number shown in red color.
Table 1: TDL-A and simplified TDL-A models
[image: ]

Table 2: TDL-B and simplified TDL-B models
[image: ]
Table 3: TDL-C and simplified TDL-C models
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Issue 1: FR1 TDL simplified Method
Candidate options:
· Option 1: Option 1: Choose strongest paths that contribute to [X] of total power. 
· Option 2: Choose [7] strongest paths that contribute for NLOS PDPs 
Issue 2: FR1 Doppler shift (target maximum speed)?
Low speed: 10Hz? (5km/h)
Medium speed: 100Hz? (30km/h)
High Speed: ? (120km/h)
High speed train scenarios:? (500km/h)
Issue 3: FR1 Power delay profiles
· Option 1: TDL-A
· Option 2: TDL-B
· Option 3: TDL-C
· Option 4: TDL-D
· Option 5: TDL-E
Issue 4: FR1 Delay spread values:
· Option 1: 30 ns
· Option 2: 100 ns
· Option 3: 300 ns
Issue 5: FR1 MIMO correlation models
· ULA Low
· XP High, Medium?
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Q Align the first (A-F) and second clause (e.g. X.1-X.6) numbering and title among UE performance
spec and UE RF specs. Suggested structures are the following.

— Annex A (normative): Measurement channels — Annex E (normative): Environmental conditions
= A1 General =E.1General
= A2ULRMC =E.2Environmental
= A3DLRMC oE.2.1 Temperature
= A40CNG oE.2.2 \oltage
— Annex B (normative): Propagation conditions — Annex F (normative): Transmit modulation

= B.1 Static channel =F.1 Megsurement Point
. ’ =F.2 Basic EVM
* B2 Multi-path fading channel =F.3 Basic in-band emissions measurement
* B3 Interference model =F.4 Modified signal under test
— Annex C (normative): Downlink physical channels *F.5 Window length
— Annex D (normative): Characteristics of the interfering signal=F.6 Averaged EVM

=F.7 Spectrum Flatness
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