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Information (this week NR UE performance handling arrangement):
· Already allocated Ad-hoc 
· 1st round ad-hoc: 
· Monday afternoon Ad-hoc session (Theta) 17:00~21:00
· Tuesday Morning Ad-hoc session (Theta)  8:30~13:00
· Try to review all the open issues and assign working arrangement for offline 
· 2nd round ad-hoc: Wednesday morning Ad-hoc session (Theta) 8:30 ~13:00
· Treat WF and revised draft CRs
· On-Line session (Chaired by RAN4 chair)
· 1st round on-line Thursday 8:30 – 13:00 (Theta)
· 2nd round on-line Friday Morning 8:30~10:00 Omikron 1 
· Intel leading offline discussion for generic parameters and PDSCH
· NTT DoCoMo leading offline discussion for SDR test cases
· Ericsson leading offline discussion for PDCCH test cases
· CMCC leading offline discussion for PBCH test cases
· Samsung Leading offline discussion for CSI test cases

[bookmark: _GoBack]Rel-15 NR UE performance scope (6.1.4)
List of contributions:
	R4-1900121
	Scope of Rel-15 NR UE Demodulation/CSI requirements
	Intel Corporation

	R4-1900313
	Rel-15 NR UE performance requirements work scope summary
	Samsung

	R4-1901015
	Test scope of NR UE demodulation in Rel-15
	NTT DOCOMO, INC.

	R4-1901806
	Discussion on Rel-15 RAN4 demodulation/CSI scope
	Huawei, HiSilicon



Proposals:
	Intel
	Proposal #1:	Prioritize the work on the completion of the existing open issues identified in Section 2.2.
Proposal #2:	Extend the inter-working requirements scenarios coverage for NE-DC cases.
Proposal #3:	Do not introduce any further requirements for the optional features, deprioritized features or for additional scenarios in R15 scope on top of currently agreed set of requirements.


	Huawei
	Proposal 1: No new UE demodulation or CSI requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.
· The proposal for new requirement, which was under discussion but no decision was made in the previous meetings, can be discussed further.



	Samsung
	Proposal 1:  Introducing CA requirements (normal test cases) under Rel-16. 
Proposal 2:  Performance requirements for Rel-15 late drop (NR-NR DC, NE-DC) can be discussed after 2019 June



Discussion：
Intel: what’s the existing scope?
HST test for single tap belongs to Rel-15 scope or not?
NTT DoCoMO/Huawei: We think should belong to Rel-15.
Agreement:
No new UE demodulation or CSI requirement, which was not discussed in the previous meetings, should be introduced in Rel-15.
· The proposal for new requirement, which was under discussion but no decision was made in the previous meetings, can be discussed further.
For Rel-15 late drop (NR-NR DC and NE DC) will be further discussed after June 2019 with target timeline of Dec 2019.

TDD DL-UL configuration already agreed with 2nd priority -> further discuss under PDSCH demod part
· Huawei/Intel: we already down-selection among them
· NTT DoCoMo/Ericsson: 6 TDD DL-UL, rest of 3 not introduced

General (1 hour)
List of contributions
	R4-1900051
	Applicability of Requirements and General Parameters for NR Demodulation Performance Tests
	Qualcomm Incorporated

	R4-1900084
	Editorial cleanup of FR2 Radiated Requirements General section
	ANRITSU LTD

	R4-1900085
	Editorial cleanup of FR2 Radiated Requirements General section
	ANRITSU LTD

	R4-1900122
	SNR, Es and Noc setup for NR FR1 and FR2 UE performance requirements
	Intel Corporation

	R4-1900365
	NR UE demodulation and CSI reporting requirements applicability
	Intel Corporation

	R4-1900366
	Draft CR on NR UE demodulation requirements applicability
	Intel Corporation

	R4-1900419
	Draft CR on General Applicability of Requirements
	Qualcomm Incorporated

	
	
	

	R4-1901559
	DL power allocation for NR UE requirements
	Intel Corporation

	R4-1901561
	Draft CR of DL power allocation
	Intel Corporation




Es, SNR ,Noc  and DL power allocation

Proposals from companies
	Companies
	Proposals

	Intel

	Proposal #1:		Further study how to ensure minimum SNR degradation due to UE RF noise
· Option 1: Use band-agnostic high Noc value
· Option 2: Adjust the SNR to compensate the degradation
· Option 3: Use a per-band variable Noc level in a way to ensure a fixed SNR error
Proposal #2:		Further study how to minimize UE RF noise impacts for noise-free conditions
· Option 1: Use per-band variable Es level in a way to ensure that effective SNR > [35] dB
· Option 2: Use a band-agnostic high Es power level
Proposal #3:	For FR2 Noc setup for multi-band devices increase the Noc power level by ΣMBP defined in TS 38.101-2 Table 6.2.1.3-4.

	Intel
	Proposal #1:	Define “EPRE ratio of PBCH/PDCCH/PDSCH to SSS” instead of “EPRE ratio of PBCH_DMRS/PDCCH_DMRS/PDSCH_DMRS to SSS” for NR DL power allocation configuration.





Issue 1: Noc Level for FR1 
Previous agreement: band agnostic as [-142dBm/Hz] in spec
Options for discussion: (Intel)
Further study how to ensure minimum SNR degradation due to UE RF noise
· Option 1: Use band-agnostic high Noc value ->?
· Option 1a: [-142 dBm/Hz]
· Option 1b: -139 dBm/Hz
· Option 2: Adjust the SNR to compensate the degradation
· Option 3: Use a per-band variable Noc level in a way to ensure a fixed SNR error
QC: prefer op3, op1 require to increase Noc for all bands which have impact on SNR range
R&S: op3 will come to per UE depending since REFSENS depending on UE supporting for multi-band combination conditions
QC: The equation is clear.  
Huawei: For REFSENS, for different SCS/BW, it’s different.
R&S: value still in the range, maximum Noc increased, maximum SNR maybe achievable. Maximum input level for UE has limitation to -25dBm in total.
Further discussion above option 3 with details and checking with TE vendors for the feasibility.

Issue 2: Es Level for noise free condition in FR1
Options for discussion:
· Option 1: Use per-band variable Es level in a way to ensure that effective SNR > [35] dB
· Option 2: Use a band-agnostic high Es power level
· Es = -120 dBm/Hz
QC: prefer op1, to ensure achieve high SNR upper bound
Intel: based on REFSENS to generate Es with offset
Further discussion above option 1 with details and checking with TE vendors for the feasibility.

Issue 3: Noc for multi-band supporting in FR2
Options for discussion
· Option 1: For FR2 Noc setup for multi-band devices increase the Noc power level by ΣMBP defined in TS 38.101-2 Table 6.2.1.3-4. (Intel)
For FR2 Noc setup for multi-band devices increase the Noc power level by ΣMBP defined in TS 38.101-2 Table 6.2.1.3-4.
Ericsson: how to choose this ΣMBP, upper bound?
Intel: using upper bound.
Issue 4：DL Power allocation setting 
Previous agreement: 
· EPRE of PBCH_DMRS, PDCCH_DMRS, PDSCH_DMRS, PSS, and NZP-CSI-RS are set relative to SSS EPRE
· EPRE of physical channels (PBCH, PDCCH, PDSCH) are set relative to the EPRE of associated DMRS (e.g., PDSCH to PDSCH_DMRS)

Candidate option:
· Option 1: SSS EPRE->DMRS->Physical channel (Previous agreement)
· Option 2:  Define “EPRE ratio of PBCH/PDCCH/PDSCH to SSS” instead of “EPRE ratio of PBCH_DMRS/PDCCH_DMRS/PDSCH_DMRS to SSS” (Intel)
Need to align among UE RF,RRM and Demod specifications for power allocation specified in Annex 
No objection in Ad-hoc for op2 approach, further discussed in this week

Requirements applicable rules
	Companies
	Proposals

	Qualcomm

	Proposal 1: All minimum performance requirements defined in Sections 5-8 are applicable to both SA and NSA unless otherwise explicitly stated in Section 9 and 10.
Proposal 2: All minimum performance requirements defined in Sections 5-10 are applicable to all UE power classes unless otherwise stated.
Proposal 3: If maximum achievable SNR in the TE chamber for certain test conditions is less than the defined SNR requirement for those tests, those tests will not be tested.
Proposal 4: Use the following values for missing test parameters:
· Number of PDCCH candidates = 1
· Slots for PDCCH monitoring = each slot

	Intel
	Proposal #1:	Specify FR2 frequency band applicability rules in the TS 38.101-4
Proposal #2:	Further clarify in TS 38.101-4 that for FR2 requirements “In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.” 
Proposal #3:	Explicitly specify the WI code in the title of the requirements section and applicability section or at least in applicability section in the TS 38.101-4.



Draft CRs
	R4-1900366
	Draft CR on NR UE demodulation requirements applicability
	Intel Corporation

	R4-1900419
	Draft CR on General Applicability of Requirements
	Qualcomm Incorporated



Issue 1: Requirements applicable rules for SA and NSA
Previous agreements:
· For SA/NSA Normal demodulation performance requirements only verified NR carrier requirements, additional EN-DC specific requirements can be further discussed after normal requirements finalized.
· For EN-DC Normal demodulation performance requirements and CSI requirements:
· Only verify NR carrier requirements
· Reusing same test parameters and requirements for NR carrier under SA and NSA mode
Proposals: 
· Proposal 1: All minimum performance requirements defined in Sections 5-8 are applicable to both SA and NSA unless otherwise explicitly stated in Section 9 and 10. (QC)
Intel： this maybe already captured in related sections.
· Proposal 2: All minimum performance requirements defined in Sections 5-10 are applicable to all UE power classes unless otherwise stated. (QC)
Capture below agreements into specification:
· Proposal 1: All minimum performance requirements defined in Sections 5-8 are applicable to both SA and NSA unless otherwise explicitly stated in Section 9 and 10. 
· Proposal 2: All minimum performance requirements defined in Sections 5-10 are applicable to all UE power classes unless otherwise stated. 

Issue 2: Test applicability in FR2 considering TE achievable SNR limitation
Proposal: Further clarify in TS 38.101-4 that for FR2 requirements “In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.”  (Intel, QC)
R&S: value captured in 
Intel: Achievable SNR maybe pending on methods and different test cases.
Keysight: Values maybe different pending on test methods.
QC: Assume worst cases? Value can be different pending bands
R&S: Do we need to some clarification for this?
Open issue: How to judge SNR upper bound?
Potential agreement:
Further clarify in TS 38.101-4 that for FR2 requirements “In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.”  
· Note: wording need to be further discussed.
Open issues: Testable SNR upper bound? 
· Op1: declaration based on TE , at least no worse than values captured in TR 38.810
· Op2: Values capture TR 38.810
How to deal with PC, multi-band and CA supporting in TR 38.810?
Issue 3: Requirements applicable rules for FR2 Bands
Proposal #1:	Specify FR2 frequency band applicability rules in the TS 38.101-4 (Intel)
Huawei: in future, if new frequency band proposed above 40GHz, how to deal?
Intel: we need to do some analysis work case by case; for high order modulation test cases.
Further discussion for the applicable rules in future if high frequency bands above 40GHz introduced in core specification.
Specify FR2 frequency band applicability rules in the TS 38.101-4
Issue 4：WI handling
Intel: Explicitly specify the WI code in the title of the requirements section and applicability section or at least in applicability section in the TS 38.101-4.
Further offline
PDSCH (1 hour)

Normal PDSCH test cases

	R4-1900236
	Updated PDSCH simulation and impairment results
	CMCC
	

	R4-1900048
	Views on PDSCH Demodulation Performance Tests
	Quaclomm
	Proposal 1: Define at least one PDSCH demodulation performance test each for FR1 and FR2 with DCI based dynamic TDD configuration determination.
Proposal 2: Do not define PDSCH or SDR test cases with 8 (FDD) / 16 (TDD) HARQ processes except 30% TP test cases.  
Proposal 3: Include BW/SCS information in the tables for minimum performance requirements instead of tables for Test Parameters.
Proposal 5: Use the following values for missing PDSCH and SDR test parameters:
· Number of PDCCH candidates = 1
· PDCCH aggregation level = 8
· PDCCH DCI format = 1-0
· K1 for FDD test cases = 2
· Minimum TB Success Rate duration in SDR tests = 3000ms (same as LTE)
· HARQ ACK/NACK Bundling = Multiplexed
· Slots for PDCCH monitoring (FR2) = each slot
· TCI state for SSB:
	Parameter
	TCI State 0
	TCI State 1 (TRS)
	TCI State 2 (NZP CSI-RS)

	tci-StateId
	Id0
	Id1
	Id2

	qcl-Type1
	typeC
	typeA
	typeA

	qcl-Type2
	typeD
	typeD
	typeD

	referenceSignal
	SSB0
	CSI-RS0
	CSI-RS1



· QCL Info for TRS and NZP CSI-RS: qcl-InfoPeriodicCSI-RS = Id0


	R4-1900358
	NR PDSCH UE demodulation requirements
	Intel Corporation
	Proposal #1:	Do not define PDSCH requirements with 70% test point and 16 HARQ processes for TDD and 8 HARQ processes for FDD.
Proposal #2:	Use TCI configuration from Table 1 to define Rel-15 NR PDSCH requirements.
Table 1. TCI configuration for Rel-15 PDSCH tests
	TCI parameters
	FR1 tests
	FR2 tests

	TCI state #1
	QCL info Type 1
	Reference signal
	Index of NZP CSI RS resource from TRS

	
	
	QCL type
	Type A

	
	QCL info Type 2
	Reference signal
	N/A
	Index of NZP CSI RS resource from TRS

	
	
	QCL type
	N/A
	Type D


Proposal #3:	Use 2 slots TRS configuration for Rel-15 Normal and SDR requirements


	R4-1900359
	NR PDSCH simulation results
	Intel Corporation
	

	R4-1900360
	Summary of NR PDSCH demodulation simulation results (FR1 FDD)
	Intel Corporation
	

	R4-1900361
	Summary of NR PDSCH demodulation simulation results (FR1 TDD)
	Intel Corporation
	

	R4-1900362
	Summary of NR PDSCH demodulation simulation results (FR2)
	Intel Corporation
	

	R4-1900363
	NR single-tap HST requirements
	Intel Corporation
	Proposal #1:	Use LTE Rel-8 single tap HST channel model to define Rel-15 NR demodulation requirements.
Proposal #2:	Define only Normal PDSCH requirements for Rel-15 NR HST requirements.
Proposal #3:	Define minimum PDSCH performance for Rel-15 HST scenarios under assumption that UE uses only TRS signals for CFO tracking.
Proposal #4:	Define Rel-15 HST PDSCH requirements under the following conditions:
· Channel bandwidth and SCS: 
· FDD: 10 MHz, SCS 15 kHz
· TDD: 40 MHz, SCS 30 kHz
· PDSCH mapping: Type A, Start symbol 2, Duration 12
· DMRS configuration: Type 1, Single symbol, 1 additional DMRS
· TDD UL-DL pattern: 7D1S2U, S = 6D:4G:4U
· TRS configuration: 10ms, 2 slots, offset 1
· FRC: QPSK Rank 1 (MCS 4)


	R4-1900601
	Views on HST tests
	NTT DOCOMO, INC.
	Proposal: For FR1, HST tests should be introduced that is at least equivalent to LTE.
Proposal: Introduce HST test for Rel. 15 NR downlink with the same model as in LTE and following parameters.
	Parameter
	Value

	Ds
	300 m

	Dmin
	2 m

	v
	350 km/h

	fd
	875 Hz for 15 kHz SCS test and
1167 Hz for 30 kHz SCS test



Observation: Necessity of HST-SFN test can be studied in future releases

	R4-1900602
	Simulation results for   
normal PDSCH demodulation test
	NTT DOCOMO, INC.
	

	R4-1900866
	Views on NR PDSCH demodulation performance requirement
	MediaTek inc.
	Proposal 1: Introduce TDL-D and TDL-E channel in PDSCH test case for both FR1 and FR2.
Proposal 2: Introduce PDSCH demodulation test with 2 TCI states. The performance can be the same as 1 TCI state by using the same DL TX and channel settings for the 2 TCI states and 2 TCI states are only differentiated by time offset.    
Proposal 3: Introduce PDSCH demodulation test with more than 1 AoA in Release 16 for FR2.

	R4-1900867
	NR PDSCH simulation result
	MediaTek inc.
	

	R4-1901017
	Remaining issues on PDSCH requirements
	NTT DOCOMO, INC.
	Proposal 1: For CSI-RS for UE Rx beam refinement, density of 3 shall be used.
Proposal 2: For FR2 test cases, 
· TRS is associated with SSB with respect to QCL-type C and D (RRC).
· Regarding TCI indication for PDSCH DM-RS, we propose two options with our preference on option 2.
· Option 1: PDSCH DM-RS is associated with TRS with respect to QCL-types A and D (RRC+MAC CE). 
· Option 2: UE reuses TCI information for PDCCH DM-RS (RRC + MAC CE) for PDSCH demodulation.  
Proposal 3: For FR1 test cases, reuse TCI indication for FR2 by removing QCL-type D.
Proposal 4. To cover the mandated number of analogue beams, i.e. 64, change the current TRS configuration to “20ms with 1 slot and OFDM symbol 6, 10” in one normal FR2 PDSCH demodulation test with TDD configuration of {DDDSU} for each Rx port. Proposed test cases are as follows:
· 1Rx port: FFS (currently the section is void)
· 2Rx port: Test case 1-1 in the Table 7.2.2.2.1-3
Proposal 5. Apply 8/16 HARQ processes for SDR requirements for FDD/TDD.


	R4-1901018
	TDD configuration for NR PDSCH requirements
	NTT DOCOMO, INC.
	Observation 1: For TDD configuration {DDDSU} of 120kHz SCS, the K1 values could be slightly changed as follows (highlighted in red) to have wider testing coverage. Note that this modification doesn’t have impact on the PDSCH demodulation performance, so the re-simulation is not needed.
K1 = [4] if mod(i,5) = 0
K1 = [3] if mod(i,5) = 1
K1 = [2] if mod(i,5) = 2
K1 = [5] if mod(i,5) = 3
Proposal 1: For 30kHz SCS and {SU} with S = {12D, 2G}, apply K1 values = {3} and 8 HARQ process.
Proposal 2: For 120kHz SCS and {DSUU}with S = {12D:2G}, apply K1 values = {3, 5} and 10 HARQ process.


	R4-1901342
	Simulation results for NR UE PDSCH demodulation tests
	Ericsson
	

	R4-1901768
	NR PDSCH Demodulation Performance Simulation Results
	Qualcomm Incorporated
	

	R4-1901807
	Discussion on dynamic TDD UL/DL configuration test
	Huawei, HiSilicon
	Proposal 1: Define the RAN4 performance requirements definition for dynamic TDD UL/DL configuration in Rel-16 CLI WI.
Proposal 2: Limit the dynamic TDD UL/DL configuration test to FR2 only if operator has strong concern on it.


	R4-1901808
	Discussion on K1 values selection for NR PDSCH performance tests
	Huawei, HiSilicon
	Proposal 1: Use maximum 8 HARQ processes and K1 = {1, 2, 3, 4} for UL/DL configuration {DDDSU} with 15kHz subcarrier spacing.
Proposal 2: Use K1 = {2, 3, 4, 5, 6, 7, 8} for UL/DL configuration {DDDDDDDSUU} with 30kHz subcarrier spacing for both 8 and 16 HARQ processes.
Proposal 3: Use K1 = {1, 2, 3, 4} for UL/DL configuration {DDDSUDDSUU} with 30kHz subcarrier spacing and 8 HARQ processes.
Proposal 4: Use K1 = {1, 2, 3, 4} for UL/DL configuration {DDDSU} with 30kHz subcarrier spacing and 8 HARQQ processes.
Proposal 5: Use K1 = {2, 3, 5} for UL/DL configuration {DDSU} with 60kHz subcarrier spacing and 10 HARQ processes.
Proposal 6: Use K1 = {2, 3, 4, 6} for UL/DL configuration {DDDSU} with 120kHz subcarrier spacing for both maximum 8 and 16 HARQ processes.
Proposal 7: Use K1 = {2, 3, 5} for UL/DL configuration {DDSU} with 120kHz subcarrier spacing and 10 HARQ processes.

	R4-1901809
	Simulation results for NR PDSCH performance requirements
	Huawei, HiSilicon
	

	R4-1901341
	NR UE performance test open issues
	Ericsson
	Proposal 1: Adapt some/all RAN4 UE PDSCH demodulation tests with TDD 30kHz with the new alternative config Option 2. No new simulation is needed for this alternative config. A draft CR is prepared in [2].
Proposal 2: It’s OK to use the same approach not to model phase noise for 64QAM tests, based on the condition that only the lowest possible MCSs will be used for 64QAM tests.
Proposal 3: Specify additional LTE-NR coexistence tests with the correct test config. Collect alignment results.





Open issues list:
· Additional soft buffer test for PDSCH mapping type A
· Dynamic TDD DL-UL configuration test
· HST test
· TCI and QCL configurations
· Other missing parameters
· Simulation results and SNR requirements derivation 


Additional soft buffer test for PDSCH mapping type A
Previous agreements:
· FFS whether to introduce additional requirement with 70% test point with 8 HARQ process for FDD and 16 HARQ process for TDD
· Option 1: No Test since soft buffer test has been defined (Intel, QC)
· Option 2: Introduce PDSCH demodulation tests with 70% test point with 8 HARQ processes for FDD and 16 HARQ processes for TDD 
Candidate options for discussion:
· Option 1: No Test (Intel, Qualcomm)
· Option 2:  Apply 8/16 HARQ processes for SDR requirements for FDD/TDD. (NTT DoCoMo)
NTT DoCoMo: intention to verify soft buffer processing, in additional this purpose verification for performance of soft combing.
Huawei:  Simulation already done for both options
Intel: from performance, no performance among options. Soft combing behavior belongs to UE implementation, which cannot be verified. In 70%, no much retransmission. For SDR, most likely no retransmission, with 85% or high relative TP
Huawei: for high Doppler shift, we may observe performance difference considering time diversity.
QC: Same view as Intel, no performance gain meantime increase latency with larger number of HARQ process
NTT DoCoMo: From performance aspect, no difference. Our concern for test coverage of combination of high MCS + high HARQ +70% TP.  If UE only support upper 8 in such condition and NW may suffer scheduling limitation.
Further offline for above options


Dynamic TDD DL-UL configuration test
Previous agreements:
· Way forward
· Option 1: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s).
· Option 2: Do not define test
· Next steps
· Further make downselection in RAN4 #90
Candidate options for discussion:
· Option 1: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s)-both FR1 and FR2 (Qualcomm,Ericsson, NTT DoCoMo)
· Option 2: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s)-  FR2 only (Huawei, MTK)
· Option 3: Define the RAN4 performance requirements definition for dynamic TDD UL/DL configuration in Rel-16 CLI WI. (Huawei)
QC: If we limit to FR2, we will test coverage issue for UE which only supporting FR1.
Huawei: From feature list, it’s mandatory meanwhile not clear for FR1 considering inter-interference coordination issue has not resolved in ran1 in Rel-15 timeframe. There is a new Rel-16 on going WI to handle interference issue.
Ericsson: We should not mixed with CRL WI. The purpose is clear to ensure UE mornitor DL/UL per TTI.  
TDD DL-UL configuration is fixed in test; just indicate through DCI other than RRC. We can clarification test purpose for that.
NTT DoCoMo: we support Op1, use case is isolated cell which can be used in both FR1 and FR2.
Further offline for below options:
· Option 1: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s)-both FR1 and FR2 (Qualcomm, Ericsson, NTT DoCoMo)
· Option 2: Use dynamic UL/DL determination for some existing PDSCH demodulation test case(s)-  FR2 only (Huawei, MTK)
· Option 3: Define the RAN4 performance requirements definition for dynamic TDD UL/DL configuration in Rel-16 CLI WI. (Huawei)

HST Test
Previous agreement：
	RAN4 #88
Agreement: Use HST model as described on section B3 TS36.101 for FR1 for initial simulation purposes (max Doppler shift specified in table)
· FFS introduction of new requirements
· This topic will be discussed in agenda for PDSCH demodulation and other related agendas in the next meeting.
RAN #81
The UE and BS demodulation performance requirements under HST scenarios are treated in TEI15 after December 2018.



Issue 1: Whether introduce HST test in Rel-15?
· Introduce HST for FR1  in Rel-15 for single tap channel model as specified in Section B3 TS36.101 
· For normal PDSCH demodulation test case(s) only

Issue 2:  Maximum Doppler shift
· FDD 15kHz
· Option 1: Same as LTE, 750Hz (Intel, QC, Ericsson,Huawei)
· Option 2: 875 Hz (NTT DoCoMo, MTK)
· TDD 30kHz
· Option 1: Same as LTE, 750Hz (Intel, QC, Ericsson,Huawei)
· Option 2: 1167 Hz (NTT DoCoMo, MTK)

Huawei: for UL, no conclusion for maximum Doppler shift values

NTT: We have performance gap among DL and UL. Target 350km/h, two test cases for 15kHz and 30kHz with different values.
Ericsson: what’s frequency bands?
NTT:  For FDD same as LTE, For TDD as 3.6GHz.
MTK: for both FDD(15kHz) and TDD (30kHz) ?
Intel: Yes
Further discussion below options for maximum Doppler shift:
· FDD 15kHz
· Option 1: Same as LTE, 750Hz (Intel, QC, Ericsson)
· Option 2: 875 Hz (NTT DoCoMo, MTK)
· TDD 30kHz
· Option 1: Same as LTE, 750Hz (Intel, QC, Ericsson)
· Option 2: 1167 Hz (NTT DoCoMo, MTK)

Issue 3: Detailed test configuration for simulation purpose
· CHBW &SCS:
· FDD: 15kHz +10MHz
· TDD:30kHz+40MHz, FR1.30-1 (7D1S2U)
· PDSCH scheduling
· Type A with front symbol 2
· DMRS pattern: 
· Option1:1 additional DMRS
· Option2:2 additional DMRS
· MCS 
· Option 1:QPSK and rank1
· Option 2:16QAM and rank1
· TRS configuration: 
· Option1: 10ms periodicity, offset 1, 2 slots
· Option2: 20ms periodicity, offset 10,2 slots
· Baseline receiver assumption for frequency offset tracking (for initial simulation purpose only)
· Option1: TRS based on tracking
· Option2: SSB+TRS based on tracking
· SSB with 20ms periodicity
TCI and QCL configurations
Previous agreements:
· QCL behaviour Type A and  TypeD (FR2 only)
Candidate options:
Intel: TRS and PDSCH
	TCI parameters
	FR1 tests
	FR2 tests

	TCI state #1
	QCL info Type 1
	Reference signal
	Index of NZP CSI RS resource from TRS

	
	
	QCL type
	Type A

	
	QCL info Type 2
	Reference signal
	N/A
	Index of NZP CSI RS resource from TRS

	
	
	QCL type
	N/A
	Type D



Qualcomm: 
· TCI state for SSB:
	Parameter
	TCI State 0
	TCI State 1 (TRS)
	TCI State 2 (NZP CSI-RS)

	tci-StateId
	Id0
	Id1
	Id2

	qcl-Type1
	typeC
	typeA
	typeA

	qcl-Type2
	typeD
	typeD
	typeD

	referenceSignal
	SSB0
	CSI-RS0
	CSI-RS1



· QCL Info for TRS and NZP CSI-RS: qcl-InfoPeriodicCSI-RS = Id0

NTT DoCoMo:
Proposal 2: For FR2 test cases, 
· TRS is associated with SSB with respect to QCL-type C and D (RRC).
· Regarding TCI indication for PDSCH DM-RS, we propose two options with our preference on option 2.
· Option 1: PDSCH DM-RS is associated with TRS with respect to QCL-types A and D (RRC+MAC CE). (Huawei)
· Option 2: UE reuses TCI information for PDCCH DM-RS (RRC + MAC CE) for PDSCH demodulation.  (NTT DoCoMO,Intel)
Proposal 3: For FR1 test cases, reuse TCI indication for FR2 by removing QCL-type D.
Open issues:
Further discuss for below issues:
TCI configuration for TRS
TCI configuration for NZP CSI-RS 
 TCI configuration for DMRS of PDCCH
Whether TCI needed for DMRS of PDSCH
· Option 1: PDSCH DM-RS is associated with TRS with respect to QCL-types A and D (RRC+MAC CE). 
· Option 2: UE reuses TCI information for PDCCH DM-RS (RRC + MAC CE) for PDSCH demodulation.  (NTT DoCoMO, Intel)
TCI configuration for NZP CSI-RS acquisition
TCI configuration for CSI-RS configured for Rx beam refinement purpose
Whether TCI needed for FR1

TRS configurations for FR2
Previous agreements:
· Option 1: Do not change TRS configuration
· Option 2: 20ms with 1 slot duration and OFDM symbol indexes 5, 9
· Option 3: 40ms with 1 slot duration
· Other options are not precluded
· TRS configuration change can be applicable for one of test cases. Exact test cases is FFS. 
· FFS whether to introduce configuration for normal demodulation or SDR test cases
Options: Further offline 
· Option 1: No change: Use 2 slots TRS configuration for Rel-15 Normal and SDR requirements (Intel)
· Option 2: Replace FR2 Test 1-1 with TRS configuration: 20ms with 1 slot and OFDM symbol 6, 10 (NTT DoCoMo)
Intel: New simulation required, no 64 TCI state configured.  This already covered by REFSENS test.
NTT DoCoMo: no test for 64 TCI state configurations. 1 slot, TRS 10ms in REFSENS test
Intel: Do we need to configure 64 TIC states in test cases?

Others
Issue 1: Common test parameters for PDSCH and CSI test cases
Proposals from Qualcomm
· Number of PDCCH candidates = 1
· PDCCH aggregation level = 8
· PDCCH DCI format = 
· Option1:1-0
· Option2:1-1
NTT DoCoMo: Actual value in CORESET or ..
Ericsson：Do we need this in RAN4? In LTE phase these configuration belong to RAN5
· FFS：Minimum TB Success Rate duration in SDR tests whether needed in RAN4
· K1 for FDD test cases = 2
· HARQ ACK/NACK Bundling = Multiplexed
· Slots for PDCCH monitoring (FR2) = each slot

Issue 1: Common test parameters for PDSCH (Normal and SDR) and CSI test cases
· Number of PDCCH candidates = 1
· PDCCH aggregation level = 8
· PDCCH DCI format 
· Option1:1-0
· Option2:1-1
· FFS：Minimum TB Success Rate duration in SDR tests whether needed in RAN4
· K1 for FDD test cases = 2
· HARQ ACK/NACK Bundling = Multiplexed
· Slots for PDCCH monitoring (FR2) = each slot

Issue 2: K1 values
NTT DoCoMo: Revised K1 for FR2.120-1:
K1 = [4] if mod(i,5) = 0
K1 = [3] if mod(i,5) = 1
K1 = [2] if mod(i,5) = 2
K1 = [6] if mod(i,5) = 3     K1 = [5] if mod(i,5) =3

Taking offline with Intel, Huawei, NTT DoCoMo

Issue 3: TDD DL-UL pattern for FR1 30kHz
· Option 1. {DDDDDDDSUU} with 3ms shift (Adapted as 3GPP RAN4 config)
· Option 2. {DDDSUU} + {DDDD} with 0ms shift (Alternative config for RAN4 tests)->Ericsson proposal
Ericsson: Adopted option2 for some/all test requirements 
Intel: How to capture in specification? since will have different configurations; LTE also need to be configured in different ways
Huawei: Based on agreement, this is new TDD DL-UL pattern, first time proposed. But we already agreed the scope of Rel-15 for TDD DL-UL pattern in previous meeting.
Ericsson: we already provide CRs, no impact on UE implementation with this modification. For NW perspective, this alternative way may simple. This is not new pattern, no additional simulation work. CR is co-signed by KDDI, NTT DoCoMo and Softbank.
Intel: no concern for the pattern. Concern for the consistent if we only change part of test cases either apply for all test cases or no change.
Further offline for potential impact with op2 and the benefit of op2.
Issue 4: BW/SCS information 
QC: Include BW/SCS information in the tables for minimum performance requirements instead of tables for Test Parameters.
->Further offline with Intel for PDSCH changes
->Further clarify the assumption of PRB bundling size and CSI-RS rate matching for simulation from companies

SDR Test

	R4-1900364
	NR SDR performance requirements
	Intel Corporation
	Proposal #1:	Use the following maximum number of HARQ process for SDR requirements for NR carriers: 4 for FDD and 8 for TDD
Proposal #2:	Use AL 16 for PDCCH configuration in SDR requirements:
Proposal #3:	Use the set which has the smallest aggregated channel bandwidth for SDR testing in case multiple sets of CA bandwidth combinations and UE capabilities have the same largest data rate.
Proposal #4:	Adopt Table 1 to define MCS look up table for FR1 SDR requirements.
Table 1. Look up table to derive MCS for FR1
	UE capability
index
	

	

	

	

	

	


	1
	1
	8
	1
	26
	26
	26

	2
	1
	8
	0.8
	21
	
	21

	3
	1
	8
	0.75
	20
	
	20

	4
	1
	8
	0.4
	11
	
	11

	5
	1
	6
	1
	27
	27
	27

	6
	1
	6
	0.8
	23
	
	23

	7
	1
	6
	0.75
	22
	
	22

	8
	1
	6
	0.4
	14
	
	14

	9
	1
	4
	1
	16
	16
	16

	10
	1
	4
	0.8
	16
	
	16

	11
	1
	4
	0.75
	16
	
	16

	12
	1
	4
	0.4
	10
	
	10

	13
	1
	2
	1
	9
	9
	9

	14
	1
	2
	0.8
	9
	
	9

	15
	1
	2
	0.75
	9
	
	9

	16
	1
	2
	0.4
	4
	
	4

	17
	2
	8
	1
	26
	26
	26

	18
	2
	8
	0.8
	21
	
	21

	19
	2
	8
	0.75
	20
	
	20

	20
	2
	8
	0.4
	11
	
	11

	21
	2
	6
	1
	27
	27
	27

	22
	2
	6
	0.8
	23
	
	23

	23
	2
	6
	0.75
	22
	
	22

	24
	2
	6
	0.4
	14
	
	14

	25
	2
	4
	1
	16
	16
	16

	26
	2
	4
	0.8
	16
	
	16

	27
	2
	4
	0.75
	16
	
	16

	28
	2
	4
	0.4
	10
	
	10

	29
	2
	2
	1
	9
	9
	9

	30
	2
	2
	0.8
	9
	
	9

	31
	2
	2
	0.75
	9
	
	9

	32
	2
	2
	0.4
	4
	
	4

	33
	4
	8
	1
	27
	26
	26

	34
	4
	8
	0.8
	22
	
	22

	35
	4
	8
	0.75
	21
	
	21

	36
	4
	8
	0.4
	12
	
	12

	37
	4
	6
	1
	28
	28
	28

	38
	4
	6
	0.8
	24
	
	24

	39
	4
	6
	0.75
	23
	
	23

	40
	4
	6
	0.4
	14
	
	14

	41
	4
	4
	1
	16
	16
	16

	42
	4
	4
	0.8
	16
	
	16

	43
	4
	4
	0.75
	16
	
	16

	44
	4
	4
	0.4
	11
	
	11

	45
	4
	2
	1
	9
	9
	9

	46
	4
	2
	0.8
	9
	
	9

	47
	4
	2
	0.75
	9
	
	9

	48
	4
	2
	0.4
	5
	
	5



Proposal #5:	For FR2 SA SDR requirements, adopt Table 3 to define MCS look up table for  and take into account results from Table 5 to define “SNR to MCS+Rank” look up table.
Table 3. Look up table to derive upper bound MCS for FR2
	UE capability
index
	

	

	

	

	UE capability
index
	

	

	

	


	1
	1
	6
	1
	27
	13
	2
	6
	1
	27

	2
	1
	6
	0.8
	23
	14
	2
	6
	0.8
	23

	3
	1
	6
	0.75
	22
	15
	2
	6
	0.75
	22

	4
	1
	6
	0.4
	14
	16
	2
	6
	0.4
	14

	5
	1
	4
	1
	16
	17
	2
	4
	1
	16

	6
	1
	4
	0.8
	16
	18
	2
	4
	0.8
	16

	7
	1
	4
	0.75
	16
	19
	2
	4
	0.75
	16

	8
	1
	4
	0.4
	10
	20
	2
	4
	0.4
	10

	9
	1
	2
	1
	9
	21
	2
	2
	1
	9

	10
	1
	2
	0.8
	9
	22
	2
	2
	0.8
	9

	11
	1
	2
	0.75
	9
	23
	2
	2
	0.75
	9

	12
	1
	2
	0.4
	4
	24
	2
	2
	0.4
	4



Table 5. Impairment simulation results for FR2
	MCS
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	Rank 1
	-2.5
	-1.7
	-0.7
	0.2
	1.2
	2.0
	2.9
	3.5
	4.5
	5.6
	6.4
	7.4
	8.0

	Rank 2
	0.5
	1.4
	2.2
	3.3
	4.2
	5.0
	5.8
	6.5
	7.5
	8.5
	9.4
	10.4
	11.1

	MCS
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	
	

	Rank 1
	9.2
	9.7
	10.7
	11.6
	12.5
	13.7
	14.4
	15.5
	16.8
	17.6
	18.5
	
	

	Rank 2
	12.2
	12.8
	13.8
	14.8
	15.6
	16.8
	17.6
	18.9
	20.2
	21.2
	22.3
	
	



Proposal #6:	Use the following methodology for EN-DC SDR requirements:
· Step 1: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].
· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
· Step 2: For each NR CC in EN-DC bandwidth combination, use MCSs from FR1 or FR2 SA SDR requirements depending on EN-DC scenario. For each EUTRA CC in EN-DC bandwidth combination, reuse LTE SDR FRCs [TS 36.101, Sections 8.7]. 


	R4-1900868
	NR PDSCH SDR simulation result
	MediaTek inc.
	

	R4-1901019
	On SDR requirements for Rel.15 NR
	NTT DOCOMO, INC.
	Proposal: Choose the highest configurable MCS for each CBW/SCS combination as upper bound MCS for SDR requirement. The specific values are summarized in the attachment.
· Note that the assumption for TBS determination is as follows
	Parameters
	FR1
	FR2

	PDSCH duration (L)
	13 OFDM symbols

	# of additional DMRS symbol
	1

	FDM of DMRS/PDSCH (Rank 1/2)
	Yes

	Overhead for TBS determination
	0
	6




	R4-1901801
	NR PDSCH SDR Performance Simulation Results
	Qualcomm Incorporated
	Proposal 1: Remove rows with maximum modulation format as 2 and 4 from Table 5.5A-5 in TS 38.101-4.


	R4-1901920
	views on NR SDR demod requirement
	Huawei, HiSilicon
	Observation 1: For different bandwidth/SCS combinations, the single MCSupperbound shall be defined as min{ MCSupperbound,1 , MCSupperbound,2 ,….. MCSupperbound,i …. MCSupperbound,n }, where MCSupperbound,i is MCSupperbound for each bandwidth/SCS combination.
Proposal 1: The upperbound MCS and practical MCS on FR1 shall be defined as in Table 4.
Observation 2: The maximum SNR range for demodulation test depends on the aggregated bandwidth and the specific test method(DNF/DFF/IFF).
Proposal 2: SNR level agreed for DNF shall be used for the practical MSC determination for demodulation test.
Proposal 3: The upperbound MCS and practical MCS for 100MHz channel bandwidth on FR2 shall be defined as in Table 4.
Proposal 4: The maximum SNR level for bandwidth larger than 100MHz shall be scaled down by 3dB/100MHz.



Open issues:
· Number of HARQ process 
· Achievable MCS levels and tables for FR1
· Achievable MCS levels and tables for FR2
· SDR test covering FR1 +FR2 for NR CA and EN-DC
Issue 1: Number of HARQ process
Previous agreements:
· Proposal:
· Option 1：If normal PDSCH demodulation requirement with 16 (TDD)/8 (FDD) HARQ processes targeting for higher Rank/MCS are introduced, the number of HARQ process for SDR test is 8 (TDD) / 4 (FDD)； Otherwise, 16 (TDD) / 8 (FDD) processes
· Option 2: 8 for TDD and 4 for FDD 
Candidate options:
· Option 1: 4 for FDD and 8 TDD (Intel)
· Option 2: 8 for FDD and 16 for TDD (NTT DoCoMo)

Issue 2: MCS levels and tables for FR1
Issue 2-1: MCS upper bound selection among CHBW/SCS combination
Previous agreement: 
· Single upper bound applicable for all CHBW and SCS
Discussion
· Option 1: single upper bound (Intel, QC)
· Option 2: per CHBW /SCS combination (NTT DoCoMo)
QC: we need to update table once we have new combinations of CHBW and SCS.
Intel: MCS will be limited by practical values, probably no matter.
NTT DoCoMo: we already provide table following approach 2.
->Offline for above two approaches. 
Issue 2-2: Detailed MCS table, How to decide practical MCS based on companies’ results?
Intel volunteers to provide template of collection results from companies. 
Intel and QC have results for FR1 and FR2.
Issue 3: MCS levels and tables for FR2
What’s the assumption for achievable SNR considering test equipment characteristics?
MCS range for evaluation?

QC: do we need to have limitation for MCS levels to provide results?

Issue 4: SDR test for EN-DC
Proposal from Intel:
Use the following methodology for EN-DC SDR requirements:
· Step 1: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].
· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
· Step 2: For each NR CC in EN-DC bandwidth combination, use MCSs from FR1 or FR2 SA SDR requirements depending on EN-DC scenario. For each EUTRA CC in EN-DC bandwidth combination, reuse LTE SDR FRCs [TS 36.101, Sections 8.7]. 
QC: for RMC? 
->Intel already provide draft CR for EN-DC SDR test case, companies are encouraged to check and comeback this later
->QC already provide draft CRs for RMC, further offline with Intel whether these RMCs needed or not in RAN4, LS may be needed to check with RAN5
Issue 5: Procedure for FR2 SDR test
QC proposal:
Adopt the following procedure for FR2 SDR test cases:
-	Step 1: For all supported CA configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
 	-	Use the table defining the MCS to determine the MCS (=MCS1) achieving the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
	-	Use the table defining the mapping between MCS and SNR required to achieve that MCS to determine the largest MCS (=MCS2) requiring SNR below test equipment maximum achievable SNR for each CC in that CA configuration.
	-	Compute the aggregate throughput for CA configuration using the MCS = min(MCS1,MCS2) for each CC in CA bandwidth combination.
-	Step 2: Choose the CA bandwidth combination among all supported CA configurations that achieves maximum aggregate throughput in step 1 among all UE capabilities.
-	Set of per CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
-	When there are multiple sets of CA bandwidth combinations and UE capabilities (channel bandwidth, subcarrier spacing, number of MIMO layer, modulation format, scaling factor) with same aggregate throughput, select TBD
-	Step 3: For each CC in chosen CA bandwidth combination, use determined MCS for each CC in step 1 for that CA configuration based on test parameters and indicated UE capabilities.
-> Offline for procedure in FR2
Issue 6: Precoder for FR2 test cases
Further clarify for this 
PDCCH and PBCH (1 hour)
· PDCCH
· Test case for Aggregation level (AL 16)  of FR1 4Rx
· Test cases with 4Rx with interleaved CCE-to-REG mapping
· PBCH Test
· Necessity of 4Rx test 
· SSB sequence identification assumption


	R4-1900117
	NR PDCCH simulation results
	Intel Corporation
	

	R4-1901341
	NR UE performance test open issues
	Ericsson
	Proposal 5: Define PDCCH TC7 4Rx test with bundle size 2 as Option 1, as good performance can be achieved by proper implementation on noise covariance matrix estimation.
Proposal 6: Define AL=16 with 4Rx with medium A correlation for PDCCH.

	R4-1900118
	NR PDCCH UE Demodulation Requirements
	Intel Corporation
	Observation #1: For 4Rx with AL=16, operating SNR is reasonable with TDLA30-10Hz channel and Medium-A antenna correlation
Proposal #1: Introduce 4Rx test cases with AL=16 with channel model as TDLA30-0Hz and Medium-A antenna correlation  

Observation #2: Performance for 4Rx test cases with interleaved CCE-to-REG mapping is not significantly different between REG bundle sizes of 2 and 6
Proposal #2: Introduce 4Rx tests with interleaved CCE-to-REG mapping with REG bundle size of 2


	R4-1900119
	NR PBCH UE Performance Requirements
	Intel Corporation
	Observation #1: Operating SNR for some test cases is even further reduced without PBCH-DMRS sequence detection
Proposal #1: For PBCH demodulation do not introduce requirements without PBCH-DMRS sequence detection

	R4-1900237
	Updated PDCCH simulation and impairment results
	CMCC
	Proposal: It is proposed to introduce PDCCH AL=16 with 4Rx test cases for test 14 and test 15 A.

	R4-1900238
	Further discussion on PBCH demodulation requirements
	CMCC
	Proposal 1: It is proposed to specify both PBCH demodulation requirements with the knowledge of SSB index and without the knowledge of SSB index.
Proposal 2: It is proposed to defne 4Rx PBCH demodulation requirements in Rel-15.

	R4-1900239
	Summary results for alignment and impairments of NR PBCH demodulation tests in Rel-15
	CMCC
	

	R4-1900483
	Ideal and impairment results for NR PDCCH
	CATT
	

	R4-1900771
	Propagation condition for 4Rx PDCCH demodulation requirements with AL16
	China Telecom
	Proposal 1: For 4Rx AL16 PDCCH test with 30 kHz SCS, use TDL-C with ULA medium A or TDL-A with ULA medium A channel, and the former one is slightly preferred.
Proposal 2: For 15 kHz SCS, introduce 4Rx AL16 PDCCH test under TDL-A ULA low or TDL-A ULA medium A channel, and the former one is slightly preferred.


	R4-1900772
	Further discussion on 4Rx PBCH demodulation requirements
	China Telecom
	Observation 1: With obvious performance improvement, it is not reasonable to preclude the implementation of 4Rx PBCH.
Proposal 1: Introduce 4Rx PBCH demodulation requirements.


	R4-1900869
	NR PDCCH simulation result
	MediaTek inc.
	

	R4-1900870
	NR PBCH simulation result
	MediaTek inc.
	

	R4-1901274
	Simulation results of NR PBCH demodulation
	Ericsson
	Proposal 1: RAN4 specify BPCH demodulation requirement without SSB index knowledge in addition to the existing PBCH demodulation requirements with SSB index knowledge. 

	R4-1901343
	Simulation results for NR UE PDCCH demodulation tests
	Ericsson
	

	R4-1901345
	Summary of alignment and impairment results for NR UE PDCCH demodulation tests
	Ericsson
	

	R4-1901655
	NR PDCCH Demodulation Performance Simulation Results
	Qualcomm Incorporated
	

	R4-1901914
	Discussion on  NR PDCCH AL16 demod perf
	Huawei, HiSilicon
	Proposal 1: Define 4Rx AL16 PDCCH requirements under TDL-A 30ns 10Hz channel with ULA medium A correlation for 15 kHz and 30 kHz SCS.


	R4-1901917
	remaining issue for NR PBCH demodulation requirement.
	Huawei, HiSilicon
	Observation 1: To achieve the same performance, the PBCH demodulation performance with 4Rx is 2dB better than that with 2Rx.
Observation 2: Under the same SNR level, the less combination is needed with 4Rx demodulation to achieve the same performance and it would translate into less MIB decoding delay.
Proposal 1: For FR1, define 4Rx PBCH demodulation requirement without the knowledge of SSB index. 

	R4-1901918
	Simulation results for NR PDCCH demod perf
	Huawei, HiSilicon
	

	R4-1901967
	NR PBCH Demodulation Performance Simulation Results
	Qualcomm Incorporated
	

	
	
	
	



PDCCH

Issue 1：Test cases for Aggregation level (AL 16) +4Rx

Previous agreements: 
· For FR1 15 kHz (case 14): further evaluate under TDL-A with MIMO correlation ULA medium A for AL=16 under 4Rx, decide in next RAN4 meeting for whether introducing test cases with AL 16 under 4Rx.
· For FR1 30 kHz (case 15a): Introducing test cases AL 16 with 4Rx 
· TDL-C with ULA medium A(baseline)
· TDL_A with ULA medium A
· Decided above two options based on evolution results 

Candidate options:
Issue 1-1: Introducing FR1 15kHz test with 4Rx AL16 (test 14)- TDL-A ULA Medium A
· Option 1: Yes  (Intel, Huawei, Ericsson, China Telecomm)
Issue 1-2: MIMO correlation for FR1 30kHz test with 4Rx AL 16 (15a/15b)
· Option1: TDL-A, ULA Medium A (Intel, Huawei, Ericsson, China Telecomm)
Issue 2: Test cases with 4Rx with interleaved CCE-to-REG mapping
Previous agreements:
· Option 1: REG bundle size =2, CORESET BW = 102 
· Option 2: REG bundle size =6, CORESET BW = 90 
· Further check the details simulation assumption and results among companies and decide in next meeting.
Candidate option:
· Option 1: using bundle size =2 (test 6a,7a adopted)- (Intel, Ericsson),

0. Issue 3: Simulation results and requirements definition
->Companies need to provide results into summary files before Tuesday evening and based on collection results to decide SNR requirements.

PBCH

Issue 1: Necessity of 4Rx PBCH test cases
Previous agreements:
· Issue 1: Necessity of 4Rx PBCH test cases
· Option 1: introducing 4Rx PBCH test cases
· Option 2: not introducing 4Rx PBCH test cases
· Proposal:
· Further discuss whether to introduce 4Rx PBCH test cases after collecting results from more companies in next meeting
· If 4Rx PBCH requirements is introduced, 
· whether to apply 4Rx PBCH requirements is up to UE declaration
· Note the PBCH demodulation requirements do not need to be tested in RAN5 as same as LTE PBCH demodulation requirements. (i.e. no conformance requirements)

Candidate options:
· Option 1:Introducing 4Rx PBCH test cases (CMCC, China Telecomm, Huawei)
· Option 2: Not introducing 4Rx PBCH test cases (QC)

CMCC: According to RLM discussion in RRM, Out of sync SNR is lower than 4Rx PBCH decoding SNR based on evaluation results.
QC: For RLM, 2Tx assumed.Can not combine 2Tx RLM with 1Tx PBCH together to achieve this SNR. 
CMCC: Even with 4Rx PBCH, the decoding SNR will not trigger out of sync. 
QC: Introducing 2Tx PBCH may achieve similar performance. 
CMCC: 4Rx is mandatory for certain bands.
QC: Previous agreements: 4Rx is only mandatory for demodulation, PBCH related RRM.
CMCC: we have 4Rx RLM requirements.
QC: For RLM, no explicit requirements under 4Rx i.e. different sub-sections
CMCC: we have different understanding for RLM. 

Issue 2: UE assumption on DMRS SSB index acquisition for PBCH demodulation
· Issue 2: UE assumption on DMRS SSB index acquisition for PBCH demodulation
· Option 1: Derive requirements assuming without  knowledge of  SSB  index
· Option 2: Derive two kinds of requirements with and without knowledge of SSB index  
· Proposal:
· Introduce PBCH requirements assuming without knowledge of SSB index. 
· PBCH requirements  is derived with the combination of SSB index detection probability and MIB decoding probability
· Whether to introduce requirements with knowledge of SSB index will be further discussed after collecting results from more companies in next meeting

Candidate options
· Option 1: Introduce requirements with knowledge of SSB index (Ericsson, CMCC)
· Option 2: no need to introduce requirements with knowledge of SSB index (Intel)
CMCC: these requirements applied different scenarios. Huawei, Intel concern?
Intel: we didn’t see much performance difference among these two options.
CMCC: 2 dB performance gap observed 
Huawei: op1 also fine with us
CMCC: applied to all test cases with two set of requirements under different assumption
Intel: SNR maybe quite low. 
CMCC: For NSA without initial cell search, UE can get information of SSB index. The scenario of UE without knowledge of SSB index is corner case.
Potential agreements:
Introduce two sets of requirements with and without knowledge of SSB index for all PBCH test cases.
Intel will check and come back this week.
Issue 3: Simulation results handling 
Companies can provide results before Wednesday evening, SNR will be captured in draft CR based on companies’ results.
How handle results to derive SNR requirements can be further offline.
Intel: Gap performance among two assumptions quite diversity between companies: Intel/Huawei ~1dB; CMCC 2dB~, Ericsson 4dB for some cases.

CSI (1 hour)
List contributions
	R4-1900102
	Simulation results and discussion on NR CQI reporting
	Intel Corporation
	Proposal 1: for FR1 FDD and TDD WB CQI test cases, reuse LTE requirements that:
· a%>20%
· gamma>1.05
· BLER>0.02

Proposal 2: for FR2 TDD WB CQI test cases, define requirements that:
· a%>2%
· gamma>1.02
· BLER>0.01

Proposal 3: Apply “Option 2: 1x2” antenna configuration for FR1 SB CQI test cases.

	R4-1900103
	Simulation results and discussion on NR PMI reporting
	Intel Corporation
	Observation 1: For FR2 with 2Tx ULA Medium correlation, throughput gain is larger than ULA Low MIMO correlation case.
Proposal 1: For FR1 4Tx PMI test, set test requirement as 1.3 for FDD, TDD and 2Rx/4Rx.
Proposal 2: For FR1 8Tx PMI test cases, set test requirement as 1.5 for FDD, TDD and 2Rx/4Rx.
Proposal 3: For FR2, introducing 2Tx PMI test case with ULA Medium correlation.

	R4-1900104
	Simulation results and discussion on NR RI reporting
	Intel Corporation
	Observation 1: For FR1 FDD and TDD RI test cases, large throughput gain of “Follow RI vs. Fixed Rank2” can be observed at 0dB, and “Follow RI vs. Fixed Rank1” at 22dB.
Observation 2: For FR2 TDD RI test case, large throughput gain of “Follow RI vs. Fixed Rank2” can be observed at 0dB, and “Follow RI vs. Fixed Rank1” at 22dB.
Proposal 1: Set “Follow RI vs. Fixed Rank2” SNR test point at 0dB, and “Follow RI vs. Fixed Rank1” SNR test point at 22dB.

	R4-1900105
	Draft CR on NR CSI reporting
	Intel Corporation
	

	R4-1900167
	Views on NR UE CSI Reporting Tests
	Qualcomm Incorporated
	Proposal 1: Use 2Tx antennas for defining frequency selective fading CQI test cases.
Proposal 2: Change parameter k in beam steering approach to 2-μ.
Proposal 3: Use the following values for missing test parameters:
· Number of PDCCH candidates = 1
· Slots for PDCCH monitoring = each slot
· PDCCH Aggregation Level = 8
· PDCCH DCI Format = 1-0

	R4-1900305
	Simulation results for CQI test cases
	Samsung
	Wideband Fading CQI test cases
Proposal1: For FR1 2Rx wideband fading CQI test cases (FDD and TDD): 
· Test point: 6/7dB  +12/13 dB
· Test requirements:
· Aifa>20%
· BLER>2%
· Gamma>1.05
Proposal2: For FR1 4Rx wideband fading CQI test cases (FDD and TDD): 
· Test point: 3/4dB  +9/10 dB
· Test requirements:
· Aifa>5%
· BLER>2%
· Gamma>1.05
Proposal3: For FR2 2Rx wideband fading CQI test cases: 
· Test point: 6/7dB  +12/13 dB
· Test requirements:
· Aifa>5%
· BLER>2%
· Gamma>1.05
Sub-band CQI test cases
Proposal4: Using 1Tx port to introduce frequency-selective CQI test case 
Proposal5: For FR2 2Rx sub-band CQI test cases (FDD and TDD): 
· Test point: 9/10dB  +14/15 dB
· Test requirements:
· Aifa>2%
· Beta>55%
· Gamma>1.05
· BLER>0.05
Proposal6: For FR2 4Rx sub-band CQI test cases (FDD and TDD): 
· Test point: 6/7dB  +11/12dB
· Test requirements:
· Aifa>2%
· Beta>55%
· Gamma>1.05
· BLER>0.05


	R4-1900306
	Simulation results for PMI test cases
	Samsung
	FR1 PMI test cases
Proposal 1: For FR1 8Tx PMI test cases, test requirement as 1.5 for FDD, TDD and 2Rx/4Rx.

FR2 PMI test cases
Observation 1: For FR2, with 2Tx ULA Medium correlation, throughput gain is larger than ULA Low MIMO correlation cases.
Proposal 2: For FR2, introducing 2Tx PMI test case under ULA Medium correlation.
Proposal 3: For FR2 PMI test case with TDD DL-UL pattern FR2.120-2, test requirement can 1.1
Proposal 4: For FR2 PMI test case with TDD DL-UL pattern FR2.120-1, test requirement can 1.1


	R4-1900307
	Simulation results for RI test cases
	Samsung
	FR1: 2Rx (FDD and TDD)
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	ULA High for FR1

	Metric 
	Gamma 2-1.0 
	Gamma 1-1.05
	Gamma 1 -0.9

	SNR 
	0 dB
	20 dB
	20 dB


FR1: 4Rx (FDD and TDD)
	Test Number
	Test 1  (2X4)
	Test 2 (2X4)
	Test 3 (2X4)
	Test 4 (4X4)

	MIMO correlation
	ULA Low
	ULA Low
	ULA High
	ULA Low

	Metric
	Gamma 2-1.0
	Gamma 1-1.05
	Gamma 1-0.9
	Gamma 2-1.05

	SNR
	-4dB
	16dB
	16dB
	24dB


FR2: 2Rx (TDD)
	Test Number 
	Test 1 (2X2) 
	Test 2 (2X2) 
	Test 3 (2X2) 

	MIMO correlation 
	ULA Low 
	ULA Low 
	XP High for FR1

	Metric 
	Gamma 2-1.0 
	Gamma 1-1.05
	Gamma 1 -0.9

	SNR 
	-2 dB
	20 dB
	20 dB





	R4-1900308
	Simulation assumption for Rel-15 NR CSI requirements
	Samsung
	

	R4-1900309
	Summary of FR1 FDD CSI simulation results
	Samsung
	

	R4-1900310
	Summary of FR1 TDD CSI simulation results
	Samsung
	

	R4-1900311
	Summary of FR2 TDD CSI simulation results
	Samsung
	

	R4-1900314
	Draft CR for PMI test cases: 6.2, 8.2, A.3.2.2.2, A.3.2.2.5
	Samsung
	

	R4-1900315
	Test case design for measurement restrcition
	Samsung
	

	R4-1900603
	Simulation results for PMI test in FR2
	NTT DOCOMO, INC.
	Observation: Both test points, i.e., 70 and 90%, are testable. 
Proposal 1:  For FR2 test 4.6 (ULA Low), test requirement shall be 1.2. 
Proposal 2:  For FR2 test 4.6 (ULA Med.), test requirement shall be 1.3. 

	R4-1900871
	NR CSI CQI simulation result
	MediaTek inc.
	

	R4-1900872
	NR CSI PMI simulation result
	MediaTek inc.
	

	R4-1900873
	NR CSI RI simulation result
	MediaTek inc.
	

	R4-1901344
	Simulation results for NR UE CSI tests
	Ericsson
	

	R4-1901805
	Simulation results of NR performance of CQI test under static and fading
	Huawei, HiSilicon
	

	R4-1901885
	Draft CR on FR2 CSI Reporting Tests
	Qualcomm Incorporated
	

	R4-1901924
	NR CSI Reporting Simulation Results
	Qualcomm Incorporated
	

	R4-1902003
	Draft CR on FR1 CSI Reporting Tests
	Qualcomm Incorporated
	




Generic test configurations

· Issue 1: CS-RS resource/CSI reporting interval and slot offset & minimum CSI delay for aperiodic CSI reporting
· FR1 FDD 15 kHz: 5/1
· For 4Tx wideband PMI test case 4.1, minimum CSI delay 6 ms (6 slots)
· For 8Tx wideband PMI test case 4.3, , minimum CSI delay 8 ms (8 slots)
· FR1 TDD 30 kHz: 10/1 
· For 4Tx wideband PMI test case 4.2, minimum CSI delay 5.5 ms (11 slots)  
· For 8Tx wideband PMI test case 4.4, minimum CSI delay 6.5 ms (13 slots)

Issue 2: K1 values-> check offline and discuss how to update in specification
· FR1 FDD 15kHz: [2]
· FR1 TDD 30kHz with TDD DL-UL pattern  FR1.30-1: 
[7] if mod(i,10) = 0
[5] if mod(i,10) = 2
[5] if mod(i,10) = 3
[4] if mod(i,10) = 4
[3] if mod(i,10) = 5
[3] if mod(i,10) = 6
I is slot index per radio frame with 0~19
· FR2 TDD 120kHz with TDD DL-UL pattern  FR2.120-2: 
[11] if mod(i,8) = 0
[7] if mod(i,8) = 4
[6] if mod(i,8) = 5
I is slot index per radio frame with 0~79
· FR2 TDD 120kHz with TDD DL-UL pattern  FR2.120-1: 
[3] if mod(i,5) = 0
[6] if mod(i,5) = 2
I is slot index per radio frame with 0~79
Issue 3: k for beam steering
QC: Change parameter k in beam steering approach to 2-μ.
Intel, Samsung, QC ,Ericsson, and MTK provided results for this meeting, companies are encouraged to put results into summary files before Wednesday .
CQI reporting
Test SNR points for static CQI test cases
Previous agreements:
· FR1 2Rx FDD:[8/9]dB, [14/15]dB
· FR1 4Rx FDD :[5/6]dB, [11/12]dB
· FR1 2Rx TDD:[8/9]dB, [14/15]dB
· FR1 4Rx TDD :[5/6]dB, [11/12]dB
· FR2 2Rx:[8/9]dB, [14/15]dB
Proposals:

Wideband CQI test cases
Previous agreements:
· Test metric: 
· a)	a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least a % of the time;
· b)	the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ g ;
· c)	when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to  TBD.
· Test SNR points and test requirements for FR1 FDD:
· Test SNR points and test requirements for FR1 TDD:
· Candidate SNR points: [6/7]dB], [12/13] dB for 2Rx; [3/4]dB], [9/10] dB for 4Rx
· Test SNR points and test requirements for FR2 TDD:
· Candidate SNR points: [6/7]dB], [12/13] dB for 2Rx; 
· Including these values into 38.101-4 with [] for FR1 FDD , the requirements were introduced based on current results from companies; these requirements can be revised based on more results from companies.

Requirements for FR1
	
	FR1 2*2
	FR2 2*4

	Open issues
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 

	Samsung
	6/7dB , 12/13 dB 
	0.02
	20%
	1.05

	3/4dB  , 9/10 dB 
	0.02
	5%
	1.05


	QC
	
	
	
	
	
	
	
	

	Intel
	
	0.02
	20%
	1.05

	
	0.02
	20%
	1.05


	Ericsson
	
	
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	
	
	


Requirements for FR2
	
	FR1 2*2

	Open issues
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 

	Samsung
	6/7dB , 12/13 dB 
	0.02
	5%
	1.05

	QC
	
	
	
	

	Intel
	
	0.01
	2%
	1.02

	Ericsson
	
	
	
	

	Huawei
	
	
	
	

	Agreement
	
	
	
	



Further offline to decide requirements for wideband CQI based on collection results.
Sub-band CQI test cases
Previous agreements：
· Number of Tx 
· Option 1： 1Tx
· Option 2： 2Tx  (baseline)
· Companies are encouraged to bring results among 0~20 dB with 2dB step size:
· Relative throughput ratio between following CQI on selected sub-band and median wideband CQI on a random selected sub-band with full size
· BLER with following CQI on selected sub-band
· The percentile of reported sub-band differential CQI offset  level  equals to 0 for each sub-band with full size
· Decide test points and test requirements in RAN4#90 based on companies’ results

MIMO TX 
Option 1: 1Tx (Intel, Samsung)
Option 2: 2Tx (Qualcomm）
QC: with our analysis, results should be same. Need to take offline. 
Requirements:
	
	FR1 2*2
	FR2 2*4

	Open issues
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 
	Test SNR points
	BLER requirements 
	CQI distribution requirements
	Through ration requirements 

	Samsung
	9/10 dB
14/15 dB
	0.05
	Afia =2
Beta = 55%
	1.05
	6/7dB  11/12dB
	0.05
	Afia =2
Beta = 55%
	1.05

	QC
	
	
	
	
	
	
	
	

	Intel
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	
	
	



Further offline for the assumption and requirements.
PMI reporting

Previous agreements:
· Test metric: Relative Throughput ratio between following PMI and random PMI at SNR point corresponding to X% TP with follow PMI.
· X= 90
· Test requirements
· FR1 FDD:
· 8T2R, 8T4R: TBD
· 4T2R,4T4R: [1.3]
· Other options not excluded
· FR1 TDD:
· 8T2R, 8T4R: TBD
· 4T2R,4T4R:[1.3]
· FR2 TDD:
· 2T2R: TBD
· MCS and Rank for FR2 2Tx PMI test case: 
· MCS 13 and Rank1 
· Beam steering approach applied for 4Tx and 8Tx PMI test cases, the methodology can be refer to TS36.101 B.2.3A.4, update speed as k =1 for 15kHz and k=0.5 for 30kHz and The step of phase variation as per rand per ms
· Including these values into 38.101-4 with [] for FR1 FDD and FR1 TDD , the requirements were introduced based on current results from companies; these requirements can be revised based on more results from companies.
· Decide test points and test requirements in RAN4#90 based on companies’ results
· MIMO correlation for FR2 2Tx PMI test case:
· Option 1: ULA Low
· Option 2: ULA medium


	Issues:
	FR1 8Tx PMI
	FR2 2Tx PMI

	
	requirements
	MIMO correlation
	Requirements
For FR2.120-2
	Requirements
For FR2.120-2

	Samsung
	1.5
	ULA Medium
	1.1
	1.1

	QC
	
	
	
	

	Intel
	1.5
	ULA Medium
	
	

	Ericsson
	
	
	
	

	NTT DoCoMO
	
	
	1.2/1.3
	

	Huawei
	
	
	
	

	Agreement
	
	
	
	



Further offline to decide requirements based on results.
RI Test

Previous agreements:
· Test metric: 
· a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ g1;
· b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ g2;
· Test requirements:
· FR1 FDD 2Rx : (Baseline))
	Test Number 
	Test 1 (2X2)   ULA Low
	Test 2 (2X2)   ULA Low
	Test 3 (2X2)  ULA High for FR1
 

	
	SNR 
	Gamma 2 
	SNR 
	Gamma 1
	SNR 
	Gamma 1

	
	[0 dB]
	[1.0]
	TBD
	TBD
	TBD
	TBD



· Other options not excluded
· FR1 FDD 4Rx:
· TBD
· FR1 TDD 2Rx : TBD
· FR1 TDD 4Rx:
· TBD
· FR2 TDD 2Rx:
· TBD

FR1 Test requirements for 2Rx
	Test Number 
	Test 1 (2X2)   ULA Low
	Test 2 (2X2)   ULA Low

	Test 3 (2X2)  ULA High for FR1


	
	SNR 
	Gamma 2 
	SNR 
	Gamma 1
	SNR 
	Gamma 1

	Samsung
	0 dB
	1.0
	20 dB
	1.05
	20 dB
	0.9

	QC
	
	
	
	
	
	

	Intel
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	



FR1 Test requirements for 4Rx
	Test Number 
	Test 1  (2X4) ULA Low
	Test 2 (2X4) ULA Low
	Test 3 (2X4) ULA High
	Test 4 (4X4) ULA Low

	
	SNR 
	Gamma 2 
	SNR 
	Gamma 1 
	SNR 
	Gamma 1
	SNR 
	Gamma 2 

	Samsung
	-4dB 
	1.0 
	16 dB 
	1.05 
	16 dB 
	0.9 
	24
	1.05

	QC
	
	
	
	
	
	
	
	

	Intel
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	
	
	



FR2 Test requirements for 2Rx
	Test Number 
	Test 1 (2X2)   ULA Low
	Test 2 (2X2)   ULA Low

	Test 3 (2X2)  XP High for FR2


	
	SNR 
	Gamma 2 
	SNR 
	Gamma 1
	SNR 
	Gamma 1

	Samsung
	-2 dB
	1.0
	20 dB
	1.05
	20 dB
	0.9

	QC
	
	
	
	
	
	

	Intel
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	

	Huawei
	
	
	
	
	
	

	Ericsson
	
	
	
	
	
	

	Agreement
	
	
	
	
	
	


Further offline to decide SNR points and requirements.
Channel Model

	R4-1900120
	Channel models for NR UE demodulation and CSI requirements
	Intel Corporation
	Observation #1: The PDPs for FR1 channel models generated based on new methodology are different from those captured in 38.101-4
Observation #2: The simplified channel models in 38.101-4 are already used for simulation alignment
Observation #3: There might be no necessity to re-generate simplified models for those already defined in 38.101-4. 
Observation #4: Minimal impact to PDSCH performance with new channel model PDP
Observation #5: There is some non-negligible impact to PDCCH performance with new channel model PDP in some cases 
Proposal #1: Do not re-define the channel models for those already defined in 38.101-4. 
Proposal #2: Capture new methodology for simplification of additional channel models in the future
Proposal #3: Clarify simplification procedure for channel models TDLA10, TDLB100, TDLC300 and TDLC60 in 38.101-4
Proposal #4: Update Step 6 in new methodology for case when more than 1 weakest path is present

	R4-1900166
	Channel modelling considerations for beamforming in high mobility scenarios in FR2
	Azimuth
	Proposal 1:
Consider longer Track-BBU distance than the one suggested in Figure 6.1.5-2 in [2]
Proposal 2: 
 Use dynamic CDL models for HST scenarios

	R4-1901501
	Information for tap generation for the delay profile
	Huawei, HiSilicon
	Proposal 1: Decide whether to update the tables with the new values or to retain the current values. A note may be needed to indicate the new procedure was not used to generate the current values. 
Proposal 2: Consider placing the algorithm from the technical specification to a technical report.
Proposal 3: All future tap generation values should use the revised procedure.



Issue 1: whether update the procedure for simplified Tap generation
QC: when we update the procedure, current agreed PDP values will keep as it is with some clarification?
Update the procedure for simplified Tap generation based on draft CR from Huawei
No change on the PDP values for existing specified channel models and note to clarify these values didn’t follow the new procedure.
Need to align among BS demod, UE demod and RRM for fading channel generations.
Need to update simulation assumption, companies should follow the simplified channel model defined in TS 38.101-4 annex to run simulation for NR UE performance requirements.
Issue2: whether update PDP values for existing specified channel models according to update procedure
Draft CRs for TS 38.101-4 (1 hour)


Draft CRs for generic sections

SNR definition for FR2
	R4-1900084
	Editorial cleanup of FR2 Radiated Requirements General section
	ANRITSU LTD

	R4-1901561
	Draft CR of DL power allocation
	Intel Corporation



Requirements applicable rules

	R4-1900366
	Draft CR on NR UE demodulation requirements applicability
	Intel Corporation



QC: we already have test purpose in corresponding sections, with these applicable tables. We need to avoid duplicated work.
Intel: In test purpose, we just list test applied scenarios, no differiate among mandatory and optional features.
Huawei: 
Table 5.1.1.2-1: Requirements applicability, 3rd row can be merged with 2rd row.
Add WI into section, how to handle test cases introduced in TEI
RAN5 will rely on Release. If following this logic, we have sections for corresponding WIs. These sub-sections hard to manage considering more and more WI will be added in future release.
->Taking offline to see how merge these applicable rules and test purpose tables.
->R4-1900366 need to be return to 
	R4-1900419
	Draft CR on General Applicability of Requirements
	Qualcomm Incorporated


->Ericsson: in general agree the principles, would like to further discussion the wording for SNR limitation.
NO concern for first two sentences.
Return to
Draft CRs for PDSCH

	
	
	

	R4-1900368
	Draft CR on FR1 SDR requirements
	Intel Corporation

	
	
	

	R4-1900414
	Draft CR on DL RMC for SDR Tests
	Qualcomm Incorporated

	
	
	

	R4-1900506
	Draft CR on FR2 SDR Requirements
	Qualcomm Incorporated

	R4-1901276
	Addition of alternative TDD configuration for UE demodulation requirements
	Ericsson, NTT DOCOMO, KDDI, SoftBank

	R4-1901560
	Draft CR on EN-DC SDR requirements
	Intel Corporation


Above CRs not treated in AD-HOC
	R4-1900367
	Draft CR on FR1 normal PDSCH demodulation requirements
	Intel Corporation


Duplex mode in Table 5.2.2.2.3-2: Test parameters should be TDD 
TCI state, PDCCH configurations and SNR requirements need to be updated based on further offline output
9th change need to be check wording for channel centre 
CHBW for CSI-RS signal
CSI-RS for Rx beam refinement need to be removed for FR1
->Need to revise
	R4-1900369
	Draft CR on PDSCH FRC
	Intel Corporation


No comments from ad-hoc
Recommend to endorse 
	R4-1900438
	Draft CR on FR2 PDSCH Requirements
	Qualcomm Incorporated



Intel: Test purpose need to be aligned, do we to have different row for different ranks.
TCI and CSI-RS for Rx refinement need to be added
CHBW/SCS into table need to be offline
PDCCH config. Need to be update
MTK: CSI-RS BW configurations applied for CSI and PDSCH 
SNR requirements need to be update 
->Recommend to Revise

Draft CRs for PDCCH


	R4-1900370
	Draft CR on PDCCH FRC
	Intel Corporation


Recommend  to endorse 
	R4-1900439
	Draft CR on FR2 PDCCH Requirements
	Qualcomm Incorporated


Contents in this CR agreed, these changes will be included in CATT CR
->Recommend to note

	R4-1900484
	Draft CR for updating FR2 PDCCH performance requirements in TS38.101-4 section 7.3
	CATT


Need to include change from QC CR and update SNR requirements
Recommend to revise 
Huawei will ask a new t-doc for FR1 PDCCH test cases to capture agreements and update SNR requirements
Draft CRs for PBCH

	
	
	

	
	
	

	
	
	

	
	
	



	R4-1901275
	Correction of NR PBCH demodulation requirements
	Ericsson


Recommend to note this CR, contents can be merged in CMCC CRs
	R4-1900240
	Draft CR on 2Rx PBCH demodulation requirement for FR1
	CMCC

	R4-1900241
	Draft CR on 4Rx PBCH demodulation requirements for FR1
	CMCC

	R4-1900242
	Draft CR on 2Rx PBCH demodulation requirement for FR2
	CMCC


Recommend return to above CRs depending on offline discussion for 4Rx and requirements with knowdege of SSB index; also need to update SNR requirements 
Draft CRs for CSI


	R4-1900105
	Draft CR on NR CSI reporting
	Intel Corporation


Recommend to endorse 
	R4-1900314
	Draft CR for PMI test cases: 6.2, 8.2, A.3.2.2.2, A.3.2.2.5
	Samsung


Recommend to revise to capture offline agreements for requirements and MIMO correlation forFR2 2Tx PMI test cases. NO comments for the contents in this draft CR
Need to update general parameters for CSI test cases to update TCI configuration, CSI-RS for Rx beam refinement in FR2, PDCCH configurations. 
Power ratio among PDSCH and NZP CSI-RS still missing for CSI need to added for each test cases
	R4-1901885
	Draft CR on FR2 CSI Reporting Tests
	Qualcomm Incorporated


Beamforming model will be specified in Annex
DCI format for PDCCH need to revised as 1-1
TCI, CSI-RS configuration for Rx beam refinement missing in general parameters
->Revise to capture general part for QC CR in FR2
->Need a new T-doc for FR2 CQI test cases to address remaining issues depending on offline discussion ->Intel
->QC will ask a new T-doc to introduce Beamforming model in annex 
	R4-1902003
	Draft CR on FR1 CSI Reporting Tests
	Qualcomm Incorporated


->Revise to capture general part for QC CR in FR1
Need a new T-doc for FR1 CQI test cases to address remaining issues depending on offline discussion ->Huawei
QC will ask a new t-doc for RI test cases (FR1 +FR2)

Draft CRs for Annex B propagation

	R4-1901554
	Corrections to 38.101-4 subclause B.2.1 Delay profile calculation
	Huawei, HiSilicon


->Return to considering some clarification for existing PDP values didn’t follow the procedure
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