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Rel-16 UE demodulation (AI 8.18.1)
PDSCH CA requirements
1) Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1910795
	On NR CA PDSCH normal demodulation requirements
	China Telecom
	For general aspects:
Proposal 1: Define CA normal demodulation requirements for the CA configurations introduced in Rel-16 core specification.
Proposal 2: Define requirements for scenarios with different SCSs on different CCs, and whether to conduct the corresponding tests is based on UE capability.
For single carrier SCS:
Proposal 3: For single carrier SCS, use 15kHz for FR1 FDD, 15kHz and 30kHz for FR1 TDD, 120kHz for FR2. 
For single carrier channel bandwidth:
Observation 1: For FR1 FDD 15kHz SCS, all configurable channel bandwidths, i.e., {5, 10, 15, 20, 25, 30, 40, 50} MHz, shall be covered in both option 1 and option 2b.
Observation 2: For FR1 TDD 30kHz, the difference between option 1 and option 2b is whether to cover {5, 15, 20, 25, 30} MHz channel bandwidth, while {10, 40, 50, 60, 80, 90, 100} MHz shall be covered in both option 1 and option 2b.
Observation 3: For FR1 TDD 15kHz SCS, since it is used in re-farming bands, small channel bandwidths can be covered if possible.
Observation 4: For FR2 120kHz SCS, all configurable channel bandwidths, i.e., {50, 100, 200, 400} MHz, shall be covered in both option 1 and option 2b.
Proposal 4: For single carrier channel bandwidth
· FR1 FDD 15kHz: 5, 10, 15, 20, 25, 30, 40, 50 MHz
· FR1 TDD 30kHz: 5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100 MHz
· FR1 TDD 15kHz: cover small channel bandwidths if possible
· FR2 120kHz: 50, 100, 200, 400 MHz
For test scenarios:
Proposal 5: Considering the test coverage, it is proposed to test rank 1 with QPSK and/or 256QAM, rank 2 with 64QAM, rank 2 with 16QAM and R-ML receiver for 2Rx CC; and test rank 1 with QPSK and/or 256QAM, rank 2 with 64QAM, rank 3 with 16QAM and R-ML receiver, rank 4 with 16QAM for 4Rx CC.
Proposal 6: For R-ML receiver, use ULA Medium for 2Rx CC and ULA Medium A for 4Rx CC.
For PDSCH scheduling and PUCCH capacity:
Proposal 7: Assume self-carrier scheduling for each carrier.
Proposal 8: Assume PUCCH capacity is not an issue.
For HARQ process number and single carrier performance for TDD-FDD CA:
Proposal 9: For TDD-FDD CA, use the HARQ process number of TDD-TDD CA and FDD-FDD CA for TDD Pcell and FDD Pcell respectively, further discuss the HARQ process number for Scell by taking into account the HARQ-ACK timing and slot length for the agreed SCSs.
Proposal 10: Further evaluate and discuss whether the requirement of one TDD/FDD carrier in TDD-TDD/ FDD-FDD CA can be applied for TDD-FDD CA with TDD Pcell or FDD Pcell.
For test applicability:
Proposal 11: For the test applicability, in general reuse the test applicability from LTE, and further discuss the following two aspects: 1) unified test rules for different scenarios, such as 2 Rx and 4 Rx UEs, 2) whether to distinguish TDD Pcell and FDD Pcell for TDD-FDD CA.

	R4-1910999
	Discussion on NR CA UE demodulation requirements
	Intel Corporation
	Proposal 1:	Define Normal CA requirements for all supported channel bandwidth and subcarrier spacing combinations.
Proposal 2:	Define Rel-16 Normal CA requirements at least for scenarios with Rank1, QPSK or 16QAM modulation format and LMMSE-IRC receiver. Further discuss introduction of Rel-16 Normal CA requirements for other scenarios.
Proposal 3:	Consider the following CA capabilities for NR Normal CA testing: Intra-band contiguous CA, Intra-band non-contiguous CA and Inter-band CA with the largest number of bands
Proposal 4:	Test one set of parameters (i.e. one Rank, one Modulation format and LMMSE-IRC receiver) for all CA capabilities from Proposal 3. Other sets of parameters can be tested for any one of CA capabilities from Proposal 3.
Proposal 5:	Consider one of the following approaches for selection of CA configuration for NR Normal CA testing:
· Option 1:
· Step 1:	Select any one of CA configurations, which contain CBW combination with the largest data rate among all supported CA configurations
· Option 2:
· Step 1:	Find the largest value (Qmmax) of UE capability field related to maximum supported modulation order, i.e. supportedModulationOrderDL
· Step 2:	Select CA configurations with maximum number of CCs, on which UE capability field supportedModulationOrderDL is equal to Qmmax, among all supported CA configurations
· Step 3:	Select any one of CA configurations, which contain CBW combination with the largest data rate among all the selected CA configurations from Step 2
· Option 3:
· Step 1:	Find the largest value (νLayersmax) of UE capability field related to maximum supported number of MIMO layers, i.e. maxNumberMIMO-LayersPDSCH
· Step 2:	Select CA configurations with maximum number of CCs, on which UE capability field maxNumberMIMO-LayersPDSCH is equal to νLayersmax, among all supported CA configurations
· Step 3:	Select any one of CA configurations, which contain CBW combination with the largest data rate among all the selected CA configurations from Step 2

	R4-1911079
	Further Discussion on NR CA PDSCH normal demodulation
	CMCC
	Proposal 1: It is proposed to down-select the channel bandwidth and SCS for requirements to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested (option 2b).
Proposal 2: It is proposed to specify the test cases with different SCS on different CCs.
Proposal 3: It is proposed to align the categorizing of CA capabilities with RF core specification in TS 38.101.
Proposal 4: Different CA capabilities need to be tested.
Proposal 5: Each UE supported CA duplex mode need to be tested.
Proposal 6: Any one of the supported CA configurations in each CA capability for each duplex mode is selected for test among supported CA configurations.
Proposal 7: The largest aggregated CA bandwidth combination is selected for test for selected CA configuration.

	R4-1911099
	Discussion on NR normal CA performance requirements
	Huawei, HiSilicon
	Proposal 1: Define performance requirements for all channel bandwidths listed in TS 38.101-1[3] and TS 38.101-2[4] for FR1 and FR2 by focusing on 15kHz SCS for FR1 FDD, 30kHz SCS for FR1 TDD and 120kHz SCS for FR2 TDD by reusing LTE per CC structure for NR Rel-16 CA PDSCH performance requirements.
Proposal 2: Define Applicability and test rules for NR CA normal demodulation requirements: firstly choose any one of the supported CA capabilities with the largest aggregated CA bandwidth combination, then choose any one of the supported CA configurations with the largest aggregated CA bandwidth combination for each supported duplex mode from the selected CA capability, then choose the largest aggregated bandwidth combination for test, if more than one CA configurations with the same largest aggregated bandwidth combination, the CA configuration with the largest number of DL CCs is selected.
Proposal 3: Only consider to define CA normal performance requirements with mixed numerology for FR1 CA with FDD 15 kHz SCS and TDD 30 kHz SCS.
Proposal 4: Choose the following simulation assumptions:
· Rank: rank 1 for 2Rx, rank 2 for 4Rx
· MCS: MCS 13 (16QAM, CR 0.48)
· Receiver type: MMSE-IRC only
· No additional CA requirements to test support of 16 HARQ process.

	R4-1911100
	draftCR: test structure for NR FR1 CA normal demodulation requirements
	Huawei, HiSilicon
	Draft CR for FR1

	R4-1911101
	draftCR: test structure for NR FR2 CA normal demodulation requirements
	Huawei, HiSilicon
	Draft CR for FR2

	R4-1911226
	Views on NR CA PDSCH Demodulation Performance Tests
	Qualcomm Incorporated
	Proposal 1: Down-select BW/SCS combinations to ensure each CA configuration can be tested.
Proposal 2: Define NR CA requirements for below BW/SCS combinations to cover all CA configurations:
· FDD (15kHz SCS): 10, 15, and 20MHz
· FR1 TDD (30kHz SCS): 20, 40, and 100MHz
· FR2 TDD (120kHz SCS): 50, 100, 200, and 400MHz
Proposal 3: Define NR CA requirements for MCS 13 and Rank 2.

	R4-1911277
	Views on normal PDSCH demodulation test for CA
	NTT DOCOMO, INC.
	Proposal 1: For channel bandwidth and SCS for requirements, all configurable channel bandwidths for all the configurable SCSs are supported (Note: not consider FR1 60kHz SCS).
· i.e., option 1 is introduced for channel bandwidth and CSS for requirements.
Proposal 2: Applicability rule depending on UE capability is FFS.

	R4-1911754
	Views on FR2 SNR range for CA performance requirements
	ROHDE & SCHWARZ
	Proposal: RAN4 takes the results from table 3 into account when defining performance requirements for carrier aggregation in FR2.
Table 3 Feasible SNR levels for Power Class 3
	Operating band
	SNR (dB) / Aggregated Channel bandwidth

	
	200 MHz
	400 MHz
	800 MHz

	n257
	21.8
	18.8
	15.8

	n258
	21.8
	18.8
	15.8

	n260
	16
	13
	10

	n261
	21.8
	18.8
	15.8






2) [bookmark: _Hlk514434712]General, Duplex, SCS, Channel bandwidth
Agreements in RAN4 #92 (R4-1910046):
· General approach for developing CA normal demodulation requirement:
· Develop NR CA normal demodulation requirement based on per CC performance requirement, which is identical to single carrier performance without extra margin. 
· Test design:
· Develop the methodology in a forward compatible way.
· For the exact CA capability and single CC channel bandwidth, FFS based on the Rel-15/16 core spec.
· EN-DC, NE-DC:
· All NR CA normal demodulation requirements are applicable to EN-DC and NE-DC with CA. In case of EN-DC and NE-DC, EUTRA performance will not be verified. 
· NR-DC:
· All NR CA normal demodulation requirements are applicable to NR-DC with CA. No specific requirements for NR-DC will be specified. 
· Duplex mode:
· FR1: FDD+FDD CA, TDD+TDD CA, FDD+TDD CA 
· FR2: TDD+TDD CA
· Channel bandwidth and SCS for requirements: 
· Option 1: All configurable channel bandwidths for all the configurable SCSs 
· Note: not consider FR1 60kHz SCS
· Option 2: Down-select considering the CA configurations in the core spec
· Option 2a: Down-select to ensure each CA configuration can be tested. 
· Option 2b: Down-select to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested.
· For option 2a/2b
· Till March 2020, focus on the CA configuration in Rel-16 June 2019 version
· From March 2020, cover the CA configurations in Rel-16 Mar 2020 version
· FFS scenarios with different SCS on different CCs

Open issues:
· Single carrier SCS
· Option 1: All the configurable SCSs (Intel, DCM, CMCC)
· Note: not consider FR1 60kHz SCS
· Option 2 (Huawei, Qualcomm)
· FR1 FDD:15kHz 
· FR1 TDD: 30kHz 
· FR2: 120kHz 
· Option 3 (China Telecom, CMCC, Samsung)
· FR1 FDD:15kHz 
· FR1 TDD: 30kHz, 15kHz 
· FR2: 120kHz 
HW: which band will be deployed  with TDD 15kHz SCS?
	CMCC: multiple LTE refarming bands, like 34, 39

Intel: why preclude 60 kHz in FR2?
Intel: the supported SCS is based on UE capability per band. If we make down-selection, there will be forward capability issue
	QC: still have other tests like SDR test and single carrier tests.

· Single carrier channel bandwidth for the agreed SCS
· Option 1: All configurable channel bandwidths (Intel, DCM, HW)
HW: wonder the understanding of “All configurable channel bandwidths”
Intel: based on 38.101-1/3.

· Option 2: Down-select considering the CA configurations in the core spec
· Option 2a: Down-select to ensure each CA configuration can be tested. (Qualcomm)
· FR1 FDD (15kHz SCS): 10, 15, and 20MHz
· FR1 TDD (30kHz SCS): 20, 40, and 100MHz
· FR2 TDD (120kHz SCS): 50, 100, 200, and 400MHz
· Option 2b: Down-select to ensure the maximum aggregated channel bandwidth combination for each CA configuration can be tested. (CMCC)
HW: if agree on option 2, it is time consuming to check the core spec. Worry about the workload for future maintenance.

· Option 3 (China Telecom)
· All configurable channel bandwidths for FR1 FDD 15kHz, FR1 TDD 30kHz, FR2 120kHz, and cover small channel bandwidths for FR1 TDD 15kHz if possible
· Comparison of option 1 and option 2b: 
· For FR1 FDD 15kHz SCS, all configurable channel bandwidths, i.e., {5, 10, 15, 20, 25, 30, 40, 50} MHz, shall be covered in both option 1 and option 2b.
· For FR1 TDD 30kHz, the difference between option 1 and option 2b is whether to cover {5, 15, 20, 25, 30} MHz channel bandwidth, while {10, 40, 50, 60, 80, 90, 100} MHz shall be covered in both option 1 and option 2b.
· For FR2 120kHz SCS, all configurable channel bandwidths, i.e., {50, 100, 200, 400} MHz, shall be covered in both option 1 and option 2b.
· Cover the CA configurations in Rel-15 or Rel-16 core specs:
· Option 1: Rel-16 (China Telecom)
· Cover scenarios with different SCSs on different CCs
· Option 1: Yes (China Telecom, CMCC, DCM)
· Test applicability is based on UE capability  (China Telecom)
· Option 2: only for FR1 FDD 15 kHz SCS and TDD 30 kHz SCS (Huawei, QC)
· Option 3: only for FR1 FDD 15 kHz SCS and TDD 30 kHz SCS, and FR1 TDD 15 kHz SCS and TDD 30 kHz SCS
CMCC: at least FR1 TDD 15 kHz SCS and TDD 30 kHz SCS is possible deployment scenario
QC: is it for inter-band?
	CMCC: yes

Discussion:


Agreement:
· Single carrier SCS
· FR1
· FR1 FDD:15kHz 
· FR1 TDD: 30kHz, 15kHz
· Do the simulation in two phases, first run simulation for FR1 FDD 15kHz and FR1 TDD 30kHz.
HW and QC would like to check in this meeting
· FR2
· 120kHz
· Single carrier channel bandwidth for the FR1 FDD 15kHz, FR1 TDD 30kHz and FR2 120kHz SCS
· All configurable channel bandwidths
· Single carrier channel bandwidth for the FR1 TDD 15kHz
· All configurable channel bandwidths
QC would like to check in this meeting
· Scenarios with different SCSs on different CCs for inter-band CA
· If FR1 TDD 15kHz is agreed as the single carrier SCS for defining requirements, cover FR1 FDD 15 kHz SCS and TDD 30 kHz SCS, and FR1 TDD 15 kHz SCS and TDD 30 kHz SCS


3) Test parameters
Agreements in RAN4 #92 (R4-1910046):
· Rank:
· For 2Rx 
· Option 1: rank 1, 2 
· Option 2: rank 1 
· Option 3: rank 2  
· For 4Rx 
· Option 1: rank 1 or rank 2
· Option 2: rank 1, 2 
· Option 3: rank 1, 2, 3, and 4
· MCS:
· Option 1: MCS 13 (16QAM, CR 1/2) 
· Option 2: cover QPSK, 16QAM,  64QAM and 256QAM in different tests
· Other options are not precluded 
· Receiver type:
· MMSE-IRC, FFS for R-ML
· TDD UL-DL pattern:
· FR1 30kHz: 7DS2U with S=6:4:4
· FR2 120kHz: DDDSU with S=10:2:2
· HARQ process number:
· Baseline
· FR1 FDD: 4
· FR1 TDD with 30 kHz SCS: 8
· FR2 TDD with 120 kHz SCS: 8
· FFS: 16 HARQ process for limited CA configuration(s)/band combination(s)
· Antenna correlation for MMSE-IRC: ULA Low
· Propagation condition:
· FR1: TDLA30-10 
· FR2: TDLA30-75 
· Throughput test point: 70% of max TP 
· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms 
· PDSCH configuration
· FR1 FDD and TDD (full DL slots): Type A, Start symbol 2, Duration 12
· FR1 TDD (special slots) : Type A, Start symbol 2, Duration depends on configuration
· FR2 (full DL slots): Type A, Start symbol 1, Duration 13
· FR2 (special slots): Type A, Start symbol 1, Duration depends on configuration
· DMRS configuration for FR1 and FR2
· Type 1, 1 additional DMRS, Single symbol 
· PTRS configuration for FR2 
· Frequency density 2, Time density 1
· TRS configuration for FR1 and FR2
· 20 ms periodicity, 2 slots, Offset 10 ms

Open issues:
· Rank: 
· For 2Rx
· Option 1: rank 1, 2 (China Telecom)
· Option 2: rank 1 (Intel, Huawei)
· Option 3: rank 2  (Qualcomm, China Telecom)
· For 4Rx 
· Option 1: rank 1 or rank 2 (Samsung)
· Option 2: rank 1, 2 
· Option 3: rank 1, 2, 3, and 4 (China Telecom)
· Option 4: rank 1 (Intel)
· Option 5: rank 2 (Huawei, Qualcomm, Ericsson, Intel, Samsung)
· MCS:
· Option 1: MCS 13 (16QAM, CR 1/2) (Huawei, Qualcomm, Intel, Ericsson)
· Option 2: cover QPSK, 16QAM,  64QAM and 256QAM in different tests (China Telecom)
· Option 3: QPSK or 16QAM (Intel)
· Receiver type:
· Option 1: MMSE-IRC  (Intel, Huawei, Ericsson, Samsung, QC)
· Option 2: MMSE-IRC and R-ML (China Telecom)
CTC: fine to compromise to option 1 considering the large number of SCS/CBW combinations for simulation
Intel: consider option 2 for limited test case if time is allowed.
	HW/QC/Samsung: R-ML is verified in single carrier test
	
· Cover 16 HARQ process for limited CA configuration(s)/band combination(s):
· Option 1: no (Huawei, QC, Intel)
· Antenna correlation for R-ML: 
· Option 1: ULA Medium for 2Rx CC, ULA Medium A for 4Rx CC (China Telecom)
· PDSCH scheduling
· Option 1: self-carrier scheduling for each carrier (China Telecom)
· PUCCH capacity
· Option 1: Assume PUCCH capacity is not an issue (China Telecom)
HW: which PUCCH format is to be used in the test?
QC: what is the assumption on the number of CCs

· HARQ process number for TDD-FDD CA
· Option 1: 
· use the HARQ process number of TDD-TDD CA for TDD Pcell 
· use the HARQ process number of FDD-FDD CA for FDD Pcell 
· further discuss the HARQ process number for Scell by taking into account the HARQ-ACK timing and slot length for the agreed SCSs. 
CTC: NR introduced two PUCCH groups, and two PUCCH groups is optional UE feature

· Single carrier performance for TDD-FDD CA
· Option 1: Further evaluate and discuss whether the requirement of one TDD/FDD carrier in TDD-TDD/ FDD-FDD CA can be applied for TDD-FDD CA with TDD Pcell or FDD Pcell. (China Telecom)

Discussion:


Agreement:
· Rank: 
· For 2Rx and 4Rx: rank 2
· MCS: MCS 13 (16QAM, CR 1/2)
· Receiver type: MMSE-IRC 
· Not cover 16 HARQ processes
· PDSCH scheduling
· self-carrier scheduling for each carrier
· PUCCH capacity
· Check if there is PUCCH capacity issue for the maximum numbers of CCs in the Sep version of Rel-16 core spec 
· HARQ process number for TDD-FDD CA: FFS
· Single carrier performance for TDD-FDD CA
· Further discuss whether the requirement of one TDD/FDD carrier in TDD-TDD/ FDD-FDD CA can be applied for TDD-FDD CA with TDD Pcell or FDD Pcell.

Intel will draft the WF and simulation assumptions


4) Test applicability rule
Agreements in RAN4 #92 (R4-1910046):
· FFS categorizing of CA capabilities
· FFS on test of different CA capabilities
· FFS on test applicability for different CA duplex mode 
· FFS on selection of CA configuration(s) for test among supported CA configurations
· FFS on selection CBW combination for test for selected CA configuration

Open issues:
· Test applicability for different CA duplex mode
· Option 1: Test all the supported CA duplex mode (CMCC, Huawei, China Telecom)
· Categorizing of CA capabilities
· Option 1 (Intel)
· Intra-band contiguous CA
· Intra-band non-contiguous CA 
· Inter-band CA with the largest number of bands
· Option 2: Align the categorizing of CA capabilities with RF core specification in TS 38.101 (CMCC)
· FR1
· Intra-band contiguous CA
· Intra-band non-contiguous CA
· Inter-band CA with two bands 
· Inter-band CA with three bands
· FR2
· Intra-band contiguous CA
· FR1+FR2
· Inter-band CA 
· Test of different CA capabilities
· Option 1: Test each supported CA capabilities (Intel, CMCC, China Telecom)
· Test one set of parameters (i.e. one Rank, one Modulation format and LMMSE-IRC receiver) for all CA capabilities. Other sets of parameters can be tested for any one of CA capabilities. (Intel)
· Option 2: Test any one of the supported CA capabilities (Huawei)
· Selection of CA configuration(s) for test
· Option 1: Largest aggregated CA bandwidth combination (CMCC, Huawei)
· Select any one of CA configurations, which contain CBW combination with the largest aggregated CA bandwidth combination among all supported CA configurations.
· If more than one CA configurations with the same largest aggregated bandwidth combination, the CA configuration with the largest number of DL CCs is selected. (Huawei)
· Option 2: Largest data rate (Intel)
· Select any one of CA configurations, which contain CBW combination with the largest data rate among all supported CA configurations
· Option 3: Largest number of CCs with maximum supported modulation order (Intel)
· Step 1:	Find the largest value (Qmmax) of UE capability field related to maximum supported modulation order, i.e. supportedModulationOrderDL
· Step 2:	Select CA configurations with maximum number of CCs, on which UE capability field supportedModulationOrderDL is equal to Qmmax, among all supported CA configurations
· Step 3:	Select any one of CA configurations, which contain CBW combination with the largest data rate among all the selected CA configurations from Step 2
· Option 4: Largest number of CCs with maximum supported number of MIMO layers (Intel)
· Step 1:	Find the largest value (νLayersmax) of UE capability field related to maximum supported number of MIMO layers, i.e. maxNumberMIMO-LayersPDSCH
· Step 2:	Select CA configurations with maximum number of CCs, on which UE capability field maxNumberMIMO-LayersPDSCH is equal to νLayersmax, among all supported CA configurations
· Step 3:	Select any one of CA configurations, which contain CBW combination with the largest data rate among all the selected CA configurations from Step 2

Discussion:


Agreement:
Discuss in the next meeting

5) Achievable SNR in FR2
Agreements in RAN4 #92 (R4-1910046):
· For FR2 test, encourage TE vendors to provide analysis on the achievable SNR for larger aggregated bandwidths.
· Provide information for 29GHz and 39GHz carrier frequencies.

Open issues:
· Achievable SNR in FR2
· Option 1: RAN4 takes the results from table 3 into account when defining performance requirements for carrier aggregation in FR2. (Rohde & Schwarz)
Table 3 Feasible SNR levels for Power Class 3
	Operating band
	SNR (dB) / Aggregated Channel bandwidth

	
	200 MHz
	400 MHz
	800 MHz

	n257
	21.8
	18.8
	15.8

	n258
	21.8
	18.8
	15.8

	n260
	16
	13
	10

	n261
	21.8
	18.8
	15.8



Discussion:


Agreement:





Tx ports larger than 8 and up to 32
1) Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1910796
	Discussion on PMI reporting requirements for larger number of Tx ports
	China Telecom
	Proposal 1: Introduce PMI reporting requirements for both 16 and 32 Tx ports.
Proposal 2: Use (N1, N2) = (8, 1) for 16 Tx ports, and (N1, N2) = (8, 2) for 32 Tx ports.
Proposal 3: Cover both wideband PMI and subband PMI reporting, and configure wideband PMI and subband PMI reporting for 32 and 16 Tx ports respectively.
Proposal 4: For 4Rx UE, configure rank 2 and rank 4 in tests with 32 and 16 Tx ports respectively; for 2Rx UE, configure rank 2.
Proposal 5: Use 64QAM MCS 19.
Proposal 6: For 16 and 32 Tx ports, use CDM4 (FD2,TD2) and density of 1 for NZP CSI-RS.
Proposal 7: Assume aperiodic CSI-RS resource and CSI reporting.
Proposal 8: Assume 8 ms (8 slots) CSI delay for FDD, 6.5 ms (13 slots) CSI delay for TDD.

	R4-1911017
	Simulation results for PMI reporting with larger number of Tx ports
	Intel Corporation
	Observation #1: With subband PMI, 16Tx 1 layer the throughput with random PMI is very small at the test point making the test irrelevant. 
Proposal #1: For defining tests where metric is ratio of throughput between follow PMI and random PMI, the throughput ratio at test point should be reasonable
Observation #2: Throughput ratio for subband PMI with 16Tx are reasonable with 2 layers.
Proposal #2: Define subband PMI tests with 16 TX with 2 layers
Observation #3: With subband PMI, 32Tx 2 layer the throughput with random PMI is very small at the test point making the test irrelevant. 
Proposal #3: Define wideband PMI tests with 32 TX with 2 layers

	R4-1911018
	Discussion on PMI reporting test cases with larger number of Tx ports
	Intel Corporation
	Proposal #1: We recommend the following test configurations for PMI tests with larger than 8 TX ports: 
	TX ports: 16, 32
	PMI tests: Subband (16 TX); Wideband (32 TX)
	Propagation condition: TDLA30-5Hz (Wideband PMI); TDLB100-5Hz (Subband PMI)
	Codebook construction: 16 TX: (4, 2); 32 TX: (4, 4)
	Rank: Up to 2; Dual layer for 16 TX, Dual layer for 32 TX

	R4-1911104
	Discussion on PMI reporting requirements with larger number of Tx ports
	Huawei, HiSilicon
	Proposal1: Define PMI reporting requirement for 16 Tx ports
Proposal2: Define wideband PMI performance requirements only
Proposal3: Define up to rank 2 for both 2Rx and 4Rx PMI test cases

	R4-1911408
	Discussion on enhanced CSI requirements with up to 32 Tx ports
	Samsung
	Observation 1: LTE already specify CSI requirements which covering variable codebook types (Class A, Class B K>1/CRI, Class B K=1, Advanced CSI, Hybrid CSI mechanism 1 and 2) with up to overall 64 ports for multiple CSI-RS resources and up to 32 ports for single CSI-RS resource.
Observation 2: Rel-15 NR CSI requirements only focused up to 8Tx Type I Single Panel codebook, lack of test coverage in terms of:
· Report granularity: wideband only 
· Codebook type: Type I single panel only 
· Number of Tx ports: 4Tx, 8Tx only
Observation 3: Rel-15 NR CSI requirements not provide comparable test coverage compared to LTE CSI requirements.
Proposal1: Introducing both 16Tx and 32Tx Type I–Single panel codebook PMI test cases.
· 16Tx, (N1,N2) = (4,2) Wideband PMI
· 32Tx, (N1,N2) = (4,4) Sub-band PMI
Proposal 2: Introducing Type I–Mutil panel codebook PMI test cases, below codebook construction can be considered as a starting point:
· 16Tx, (Ng, N1,N2) = (2,2,2), mode 1 with wideband co-phasing across multi panels
Proposal 3: Introduce PMI test cases for Type II codebook
· LTE test case design for advanced codebook with multi-beam  steering approach as specified in B.2.3B.4A	can be used as starting point 
Proposal 4: Introduce PMI test cases for Type II Port Selection Codebook, test case design for Rel13 Class B K=1 PMI test cases can be used as a starting point.

	R4-1911409
	Simulation results for PMI test cases
	Samsung
	Proposal1: It is preferred to select 32Tx with (N1=4, N2=4) as NR PMI reporting requirement.
Proposal2: It is advised to introduce TDD assumptions for Tx ports larger than 8 and up to 32 cases.  
Proposal3: Wideband PMI and subband PMI in NR assumptions are covered simultaneously.

	R4-1912188
	Parameters for PMI reporting requirements with larger number of Tx ports
	Qualcomm Incorporated
	Proposal 1: Define PMI reporting requirements for both 16 and 32 Tx ports.
Proposal 2: Define only wideband PMI reporting requirements for larger number of Tx ports.
Proposal 3: Use (N1, N2) = (4,2) for 16 Tx ports and (4,4) for 32 Tx ports for defining PMI reporting tests for larger number of Tx ports.
Proposal 4: Define PMI reporting requirements for larger number of Tx ports using Rank 2 for both 2Rx and 4Rx.

	R4-1912195
	PMI simulations for 16 and 32 ports
	Ericsson
	Proposal 1: Introduce requirements for 16 ports and 32 ports for both FDD and TDD.
Proposal 2: Configure test setup for PMI with antenna layout (N1,N2) = (4,2) for 16 ports and (8,2) for 32 port cases.
Proposal 3: FFS regarding CSI requirements with higher MCS.
Proposal 4: FFS regarding CSI requirements with up to 4 layers.



2) Test parameters
Agreements in RAN4 #92 (R4-1910017):
· Type of requirements
· PMI only
· Frequency range
· FR1
· Number of Tx ports
· Option 1: 16, 32
· Option 2: 16
· Codebook type
· Type I single panel codebook
· PMI tests:
· Option 1: Cover wideband PMI and subband in different tests, not duplicate all the tests
· Option 2: Only Wideband
· Test metric:
· As baseline, Relative throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI
· CHBW/SCS:
· 10MHz/15kHz for FDD
· 40MHz/30kHz for TDD
· Antenna correlation:
· XP high (as baseline)
· Propagation condition:
· TDLA30-5 (as baseline)
· Codebook construction:
· 16 Tx ports: (N1, N2) = (8, 1) or (4, 2)
· 32 Tx ports  (if PMI reporting requirement for 32 Tx ports will be defined): (N1, N2) = (4, 4) or (8, 2) or (16, 1)
· Number Rx antennas:
· 2Rx, 4Rx
· Rank:
· Option 1: up to rank 4 for 4Rx, and up to rank 2 for 2Rx
· Option 2: up to rank 2
· MCS:
· Up to 64QAM

Open issues:
· Number of Tx ports
· Option 1: 16, 32 (China Telecom, Samsung, Qualcomm, Ericsson, Intel, CMCC, DCM)
· Option 2: 16 (Huawei)
· Option 3: 16 and 32 for defining requirements. Conduct the tests based on UE capability. For UE supporting both 16 and 32 Tx ports, conduct test for 32 Tx ports.
Huawei: Tx ports larger than 8 is not mandatory UE feature. Hope to have offline with other companies in this meeting.
Huawei: If we agreed to define requirements for 16 and 32. For UE supporting both, conduct test for one or both of them?
QC: what is the test applicability for LTE? 
	E///: test both in LTE in MIMO WI.

· Codebook type
· Option 1: Type I single panel codebook (agreement in the last meeting)
· Option 2: Type I–Single panel, Type I–Mutil panel, Type II, Type II Port Selection Codebook (Samsung)

For type II codebook defined in Rel-15 core part:
Option 1: define requirement in Rel-16 perf enh WI (Samsung, CMCC)
	Option 1a: define requirement after the requirements for type I single panel is completed. 
Option 2: define requirement in Rel-16 eMIMO WI (Qualcomm, Intel)
Option 3: not define requirements. 
	
For type I multi-panel defined in Rel-15 core part:
Option 1: define requirement in Rel-16 perf enh WI (Intel, Samsung, CMCC)
	Option 1a: define requirement after the requirements for type I single panel is completed. 
Option 2: define requirement in Rel-16 eMIMO WI 
Option 3: not define requirements. 

Samsung: in Rel-15, only focus on mandatory feature with limited test coverage. For LTE, different codebooks are covered in different releases. In Rel-16, RAN1 designed enhancement on type II codebook and multi-panel. If there are no requirements on corresponding Rel-15 codebooks, how to define the requirements for the enhancement in Rel-16?
	Intel: discuss type II in Rel-16 eMIMO WI.
	QC: first focus on type I single panel.
QC: define type II only for Tx ports larger than 8, or also cover small Tx port number?
	Samsung: only for Tx ports larger than 8
Huawei: is the type II optional UE feature?
	Samsung: optional, but we can define requirements for optional feature in Rel-16.
	Huawei: first focus on type I single panel.
QC: suggest to do it phase by phase
Phase 1: Type I single panel codebook
Phase 2: Type I–Mutil panel, Type II, Type II Port Selection Codebook
Intel: suggest to define Type II requirements for Rel-15 and Rel-16 core feature in Rel-16 eMIMO WI. 
Samsung: in Rel-16 eMIMO WI, the requirements will be defined for new core feature introduced in Rel-16. 
Samsung: Rel-16 eMIMO performance work will be started from next Feb, with only few meetings.
Huawei: mandate to support all the optional features in Rel-16? Not understand the urgency of defining requirements for the optional features. 
DCM: if we define the requirements for optional features, it does not mean that it is mandated for UE to conduct the tests.
For type I multi-panel
Intel: Try to clarify the use case for Type I–Mutil panel. 
Samsung: have proposed the test case in our contribution
Intel: not asking the test case, but the real use case. Not understand the benefit of type I multi-panel. Concern on the workload and timeline
HW: need time to check whether to define requirements for type I multi-panel and type II introduced in Rel-15 core part
E///: timeline to introduce these requirements?


· Codebook type
· For type I multi-panel, type II codebook and type II Port Selection Codebook defined in Rel-15 core part:
· Option 1: define requirement in Rel-16 perf enh WI
· Option 1a: define requirement after the requirements for type I single panel is completed. 
· Option 2: define requirement in Rel-16 eMIMO WI
· Option 3: not define requirements. 
· Further discuss the options in the week.
Huawei would like to leave it open 

· PMI tests
· Option 1: Cover wideband PMI and subband in different tests, not duplicate all the tests (China Telecom, Intel, Samsung, CMCC)
· Option 1a: wideband PMI for 32 ports, subband PMI for 16 ports (China Telecom, Intel)
· Option 1b: wideband PMI for 16 ports, subband PMI for 32 ports (Samsung)
· Option 2: Only Wideband (Huawei, Qualcomm)
HW: still prefer to option 2.
QC: prefer option 2, not mix optional and mandatory features. 
Intel: need subband from test coverage point of view.
Samsung: have same view. Subband reporting is beneficial for large channel bandwidth in NR
CTC: Subband reporting is beneficial for large channel bandwidth in NR, like 100MHz bandwidth.

· Test metric
· Option 1: Relative throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI (Baseline in the last meeting, Intel)
· Duplex mode
· Option 1: Both FDD and TDD (Samsung, Ericsson)
· Propagation condition
· Option 1: TDLA30-5 (Baseline in the last meeting)
· Option 2: TDLA30-5Hz for wideband PMI, TDLB100-5Hz for subband PMI (Intel)
· Codebook construction for 16 Tx ports
· Option 1: (N1, N2) = (8, 1) (China Telecom)
· Option 2: (N1, N2) = (4, 2) (Intel, Samsung, Qualcomm, Ericsson)
China Telecom: option 1 is based on typical BS implementation. Ok to compromise since we are the only company supporting option 1. 

· Codebook construction for 32 Tx ports
· Option 1: (N1, N2) = (4, 4) (Intel, Samsung, Qualcomm, Ericsson)
· Option 2: (N1, N2) = (8, 2)  (China Telecom, Ericsson)
· Option 3: (N1, N2) = (16, 1)
CTC: option 2 is more typical from BS implementation
Samsung: option 1 is more typical from BS implementation
E///: both are feasible from BS implementation point of view.
QC: for LTE, we use option 1.

· Rank
· Option 1: up to rank 4 for 4Rx, and up to rank 2 for 2Rx (China Telecom, CMCC)
· For 4Rx UE, rank 2 for 32 port, rank 4 for 16 Tx 
· For 2Rx UE, rank 2
· Option 2: up to rank 2 (Huawei, Samsung)
· Option 3: rank 2 (Intel, Qualcomm, Samsung, Huawei)
E///: challenging for rank 4 with high correlation
QC: do not see much gain if use low correlation

· MCS
· Option 1: 64QAM MCS 19 (China Telecom)
· Option 2: 64QAM MCS 20 (QC)

· CDM type and density for NZP CSI-RS
· Option 1: For 16 and 32 Tx ports, use CDM4 (FD2,TD2) and density of 1 (China Telecom)
· CSI-RS resource & CSI reporting type
· Option 1: aperiodic CSI-RS resource and CSI reporting (China Telecom)
· CSI delay
· Option 1: 8 ms (8 slots) CSI delay for FDD, 6.5 ms (13 slots) CSI delay for TDD (China Telecom)

Discussion:


Agreement:
Test parameters for type I single-panel codebook:
· Number of Tx ports
· 16 and 32 for defining requirements. 
· Test applicability: 
· Option 1: Conduct the tests based on UE capability. For UE supporting both 16 and 32 Tx ports, conduct test for 32 Tx ports.
· PMI tests
· Wideband PMI
· FFS on subband PMI
· Test metric
· Relative throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI
· Duplex mode
· Both FDD and TDD
· TDD pattern
· As baseline, 7D1S2U for 30kHz SCS
· Beam steering model
· Reuse the Rel-15 model
· Propagation condition
· TDLA30-5Hz for wideband PMI
· FFS for subband PMI
· Codebook construction for 16 Tx ports
·  (N1, N2) = (4, 2) 
· Codebook construction for 32 Tx ports
· (N1, N2) = (4, 4) 
· Rank
· For 2Rx UE, rank 2
· For 4Rx UE, rank 2, FFS for rank 4
· For rank 4, check if there is any technical issues with high correlation
· If rank 4 is agreed, intention is to configure rank 2 and rank 4 in different tests
· MCS
· As baseline, for rank 2, 64QAM MCS 20 for 64QAM MCS table.
· Other options will be considered if technical issues are identified based on simulation results. 
· CDM type and density for NZP CSI-RS
· CDM4 (FD2,TD2) and density of 1 
Samsung would like to check.
· CSI-RS resource & CSI reporting type
· aperiodic CSI-RS resource and CSI reporting 
· ZP CSI-RS 
· Reuse the Rel-15 configuration for 4 ports
· CSI-IM
· Reuse the Rel-15 pattern 0
· CSI delay
· 8 ms (8 slots) CSI delay for FDD, 6.5 ms (13 slots) CSI delay for TDD

Ericsson will draft the WF and simulation assumptions 
TDD LTE-NR co-existence
1) Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1911000
	Discussion on UE demodulation requirements for LTE-NR coexistence scenarios
	Intel Corporation
	Proposal 1:	Define two types of requirements (i.e PDSCH duration 9 and 11) for TDD LTE-NR coexistence scenarios.
Proposal 2:	Add applicability note for LTE-NR coexistence requirements that if UE supports alternative DMRS configuration then it can pass requirements only for scenario with PDSCH duration 11 and skip testing for scenario with PDSCH duration 9.
Proposal 3:	Define TDD LTE-NR coexistence requirements for UL/DL pattern DSU+DD.
Proposal 4:	Before conclusion on requirements definition for LTE-NR coexistence scenarios with NR SCS 30 kHz, RAN4 should discuss whether Rel-15 or Rel-16 PDSCH design is assumed.

	R4-1911102
	Discussion and simulation results for TDD LTE-NR co-existence demodulation requirements
	Huawei, HiSilicon
	Observation 1: Both L=7 and L=11 will be tested for LTE-NR coexistence for TDD in one single test with assumption S=3.
Proposal 1: Only define LTE-NR coexistence test for TDD with duration L=11, NR SCS 15kHz, UL-DL configuration DDDSU with S=10:2:2.
Proposal 2: Agree to use the PDSCH FRC as shown in Table 2.2-1 for LTE-NR co-existence for TDD simulation alignments.

	R4-1911760
	Discussion on UE demodulation requirements for LTE-NR co-existence scenario in TDD
	Ericsson
	Proposal 1: RAN4 specifies both PDSCH duration 9 and 11 with mapping type A start symbol 3. Note the test with duration 11 is applied only when UE supports additionalDMRS-DL-Alt.  
Proposal 2: Apply FR1.15-2 (DDDSU with S=10:2:2) for TDD NR-LTE co-existence scenario. 
Proposal 3: In TDD LTE-NR co-existence scenario, PDSCH is scheduled in NR slots {1, 5, 6, 10, 11, 15, 16} every 20ms. Assume TRS is transmitted in NR slots 10 and 11 every 20ms. 

	R4-1911761
	Simulation assumption of UE demodulation requirements for LTE-NR co-existence scenario in TDD
	Ericsson
	Detailed simulation assumptions



2) Test parameters
Agreements in RAN4 #92 (R4-1910018):
· Number of tests
· Option 1: 2 tests
· Test 1: Mapping Type A, Start symbol 3, Duration 9
· Test 2: Mapping Type A, Start symbol 3, Duration 11
· Option 2: 1 test
· Mapping Type A, Start symbol 3, Duration 11
· SCS for NR carrier: 15 kHz; FFS 30kHz
· Channel bandwidth: 10MHz
· TDD UL/DL configuration
· LTE: LTE UL-DL configuration 2, Special subframe configuration 7
· NR with 15kHz SCS
· Option 1: DDDSU with S=10:2:2
· Option 2: DSU+DD
· SSB configuration: 
· Periodicity 20 ms, allocated in first slot within 20 ms 
· PDSCH scheduling
· Skipped slots with NR SSB and LTE PBCH/PSS/SSS
· Number of HARQ process: 8
· Antenna configuration
· 4x2 and 4x4 ULA Low
· MCS
· MCS 4 (QPSK, CR 0.30)
· Rank
· Rank 1
· DMRS configuration
· Type 1, Single symbol, 1 additional DMRS
· TRS configuration for NR TDD configuration Option 1
· 2 slots, offset 10 ms, periodicity 20 ms
· CRS rate matching configuration
· 4 antenna ports, v-shift 0
· Channel model: 
· TDLA30-10

Open issues:
· Number of tests
· Option 1: 2 tests with PDSCH duration 9 and 11 (Intel, Ericsson)
· Test applicability
· The test with duration 11 is applied only when UE supports additionalDMRS-DL-Alt. (Intel, Ericsson)
· If UE supports alternative DMRS configuration then it can pass requirements only for scenario with PDSCH duration 11 and skip testing for scenario with PDSCH duration 9. (Intel)
· Option 2: 1 test with PDSCH duration 11 (Huawei)

Intel/HW/QC: can we introduce the test applicability for FDD


· Whether to define requirements for 30kHz SCS
· Option 1: no (Huawei, Ericsson, Samsung)
· Option 2: Before making conclusion, RAN4 should discuss whether Rel-15 or Rel-16 PDSCH design is assumed. (Intel)
CMCC: RAN1 is discussing this in TEI16. Agree to discuss Intel’s proposal at first.
QC/Ericsson: in the WI, define requirements based on Rel-15 core spec
Samsung: for 30kHz, PRB level rate matching should be used.	
HW: Question on how to utilize the spectrum in 30kHz SCS
CMCC: if it is common understanding that in the WI the requirements are defined based on Rel-15 core spec, can further discuss the co-existence requirements for 30kHz in other Rel-16 WI.

· NR TDD UL/DL configuration with 15kHz SCS
· Option 1: DDDSU with S=10:2:2 (Huawei, Ericsson)
· Option 2: DSU+DD (Intel)
· PDSCH scheduling
· Option 1: Skipped slots with NR SSB and LTE PBCH/PSS/SSS (agreement in the last meeting, Ericsson)
· Option 1a: PDSCH is scheduled in NR slots {1, 5, 6, 10, 11, 15, 16} every 20ms. (Ericsson)
E///: no PDSCH scheduled in special slot.
Intel: why skip special slot?
	E///: simplify the test setup
Samsung: encourage to discuss the FRC

· TRS configuration for NR TDD configuration Option 1
· 2 slots, offset 10 ms, periodicity 20 ms (agreement in the last meeting, Ericsson)

Discussion:


Agreement:
· Number of tests
· 2 tests with PDSCH duration 9 and 11 in DL slots
· Test applicability
· The test with duration 11 is applied only when UE supports additionalDMRS-DL-Alt. 
· If UE supports alternative DMRS configuration then it can pass requirements only for scenario with PDSCH duration 11 and skip testing for scenario with PDSCH duration 9. 
· Not define requirements for 30kHz SCS in this WI
· NR TDD UL/DL configuration with 15kHz SCS
· DDDSU with S=10:2:2
· PDSCH scheduling
· PDSCH is scheduled in NR slots {1, 5, 6, 10, 11, 15, 16} every 20ms.
· FRC
· Check the FRC table, i.e., Table 3 in R4-1911761, and include the FRC table in the WF

Huawei will draft the WF and simulation assumptions

FR1 CA power imbalance
1) Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1911001
	Discussion on NR CA UE requirements with power imbalance
	Intel Corporation
	Proposal 1:	Reuse the following LTE CA requirements configuration for NR CA requirements with power imbalance:
· Propagation conditions: Static channel without external noise
· FRC: 64QAM with Rank 2 for tested CC
· HARQ: No retransmission, RV version 0
· Reference value Fraction of Maximum Throughput: 85%
Proposal 2:	Define NR CA requirements with power imbalance for FDD with 15 kHz SCS and TDD with 30 kHz SCS.
Proposal 3:	Further discuss one of the following options for CBW combinations selection for NR CA requirements with power imbalance:
· Option 1: Choose one or several fixed CBW combination(s)
· Option 2: Define generic methodology for selection of CBW combination among all CBW combinations in supported CA configurations.

	R4-1911103
	Discussion on NR FR1 CA and EN-DC PDSCH demodulation requirements with power imbalance
	Huawei, HiSilicon
	Observation: No NR FR1 Rx image rejection core requirements are defined for NR intra-band contiguous CA in TS 38.101-1.
Proposal 1: Not define the FR1 CA PDSCH demodulation performance requirements with 6dB power imbalance for intra-band contiguous 2CC CA with no CA receiver image rejection core requirements defined in TS 38.101-1.

	R4-1911327
	Further study on power imbalance requirement for intra-band EN-DC/NR CA
	DOCOMO Communications Lab.
	Proposal 1: For power imbalance test for intra-band NR-CA, the following test parameters are applied:
	Parameters
	Value

	Duplex mode
	Case #1: FDD+FDD CA w/ 15kHz SCS
Case #2: TDD+TDD CA w/ 30kHz SCS (TDD pattern: 7DS2U)

	RB allocation
	Full allocation

	PDSCH configurations
	Mapping type: Type A
K0: 0
PRB bundling size: WB

	PDSCH DMRS configurations
	DMRS type: Type 1
Number of additional DMRS: 1 (i.e. 1+1)

	Modulation order
	64QAM (Code rate is FFS)

	Transmission rank
	Rank 1

	Max number of HARQ transmission
	1 (RV = {0})

	PDCCH allocation
	Symbol #0

	MIMO configuration
	2x2 / 2x4 MIMO

	Propagation condition
	Static propagation condition
No external noise sources are applied

	Precoding configuration
	SP Type I, Random per slot with PRB bundling granularity



Proposal 2: For power imbalance test for intra-band NR-CA, the following test methodology is applied: 
· Reference testing point: 85%ile throughput 
· Measurement cell: Weaker cell only
Proposal 3: As CA configuration for power imbalance requirement, specify the following CA configurations to ensure the requirement is surely tested for any UE capability of channel bandwidth in the Rel.15 core spec.
· {40+80 MHz, 50+60MHz}
· Further discuss after Rel-16 core spec is finalized.
Observation 2: For intra-band EN-DC scenario in FR1, UE may suffer significant power imbalance between LTE and NR carriers even in co-located scenario if beam pattern is different between LTE and NR.
· Maximally 25 dB power imbalance is observed in system evaluation.
Proposal 4: Power imbalance requirement should be introduced to ensure correct UE implementation in intra-band EN-DC scenario in FR1.
Proposal 5: For test setup, NR carrier has lower power of 6dB than LTE carrier, and only throughput NR carrier is tested.



2) Test parameters
WI objective (RP-192281):
· NR FR1 CA PDSCH demodulation performance requirement with power imbalance
· Intra-band contiguous 2CC CA with 6dB power imbalance is assumed

Open issues:
· Whether to define power imbalance requirement for NR FR1 CA
· Option 1: Yes (DCM, QC)
· Option 2: No (Huawei)
HW: no corresponding core RF requirements defined.
QC: UE will at least satisfy the requirements for LTE. Should define the demod requirement even if without RF core requirement for NR. 
Intel: check if status of Rel-16 RF requirements
DCM: fine to define the RF requirements, but it is a separate discussion.
Intel: further check our position
QC: our understanding of the R15 discussion is that no core RF requirement is needed for NR. 
=> Companies to check the discussion in Rel-15 RF session, and further discuss online.

· Duplex and SCS
· Option 1: FDD+FDD CA with 15 kHz SCS, TDD+TDD CA with 30 kHz SCS (Intel, DCM)
· Channel bandwidth combination
· Option 1: Choose one or several fixed CBW combination(s) (Intel, DCM)
· Option 1a (DCM) 
· {40+80 MHz, 50+60MHz} for CA configurations in Rel-15 core spec
· Further discuss after Rel-16 core spec is finalized
· Option 2: Define generic methodology for selection of CBW combination among all CBW combinations in supported CA configurations. (Intel)
· Propagation condition
· Option 1: Static channel without external noise (Intel, DCM)
· Modulation order 
· Option 1:64QAM (Intel, DCM)
· Rank 
· Option 1: Rank 2 (Intel)
· Option 2: Rank 1 (DCM)
· TDD pattern: 
· Option 1: 7DS2U (DCM)
· PDSCH RB allocation
· Option 1: Full allocation (DCM)
· PDSCH configurations
· Option 1: Mapping type: Type A, K0: 0, PRB bundling size: WB (DCM)
· PDSCH DMRS configurations
· Option 1: DMRS type: Type 1, Number of additional DMRS: 1 (i.e. 1+1) (DCM)
· PDCCH allocation
· Option 1: Symbol #0 (DCM)
· MIMO configuration
· Option 1: 2x2 / 2x4 MIMO (DCM)
· Precoding configuration
· Option 1: SP Type I, Random per slot with PRB bundling granularity (DCM)
· HARQ
· Option 1: No retransmission, RV version 0 (Intel, DCM)
· Throughput test point 
· Option 1: 85% of maximum throughput (Intel, DCM))
· Measurement cell
· Option 1: Weaker cell only (DCM)

· Whether to define power imbalance requirement for FR1 intra-band EN-DC
· Option 1: Yes (DCM)
· For test setup, NR carrier has lower power of 6dB than LTE carrier, and only throughput NR carrier is tested. (DCM)
· Option 2: No (QC, Intel, HW)
QC: with the understanding of not testing LTE, what is the difference with NR CA test.
Intel: not in the WI scope, RP decision.

Discussion:


Agreement:
· Whether to define power imbalance requirement for NR FR1 CA
· Option 1: Yes
· Option 2: No 
=> Companies to check the discussion on Rel-15 RF requirement, and further discuss online.

Rel-15 UE demodulation for late drop (AI 6.1.4, 6.2.4)
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1910997
	Discussion on NR UE performance requirements for NE-DC and NR-DC
	Intel Corporation
	Proposal 1:	Do not define Rel-15 NE-DC demodulation and CSI requirements.
Proposal 2:	Define Rel-15 NE-DC SDR requirements and reuse methodology from EN-DC SDR requirements.
Proposal 3:	Do not define Rel-15 NR-DC demodulation and CSI requirements.
Proposal 4:	Define Rel-15 SDR requirements for NR-DC between FR1 and FR2 and reuse methodology from SDR requirements for NR CA including FR1 and FR2.

	R4-1912498
	Further discussion on NR-DC performance requirements
	Huawei, HiSilicon
	Proposal: For the performance requirements for NR-DC between FR1 and FR2 
· Reuse the test parameters for Test 1-1 or Test 1-2 in Table 5.2.2.1.1-3 for FR1 PCell in the test
· The PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements for NR FR2 CC are specified in Section 7.x or 8.x
· Reuse the existing FR2 PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements to verify NR FR2 CC performance in NR-DC mode.

	R4-1912499
	Further discussion on NE-DC and NGEN-DC performance requirements
	Huawei, HiSilicon
	Proposal 1: No additional demodulation performance or CSI reporting requirement are needed for UE supporting NE-DC configuration including FR1 and FR2.
Proposal 2: No additional demodulation performance or CSI reporting requirement are needed for UE supporting NGEN-DC.



Discussion
Agreements in RAN4 #92 (R4-1910005):
· NR-DC between FR1 and FR2:
· Option 1:
· Use a specific test or list the necessary test parameter for FR1 test setup. 
· The PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements for NR FR2 carriers are specified in Section 7.x or 8.x.
· Option 2:
· Not indicate which test is used for FR1 test setup in RAN4. 
· The PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements for NR FR2 carriers are specified in Section 7.x or 8.x.
· Option 3: no additional test for NR-DC
· NE-DC:
· For NE-DC within FR1, NE-DC including FR2 NR carrier only
· No additional PDSCH/PDCCH demodulation and CSI reporting requirements need to be defined, i.e., no additional test
· For NE-DC including FR1 and FR2 NR carriers
· Option 1: Configure a NR FR1 Pcell, and verify only the NR performance on the NR cell(s) on FR2 carriers
· Option 2: no additioanl test
· MR-DC SDR
· Clarify the TB success rate for the MR-DC SDR test as following by reusing the definitions in LTE:
For the configuration of DRB type of Split bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks across all the CGs used for DC transmission or reception.
For the configuration of DRB type of MCG or SCG bearer, the TB success rate across CGs is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks. All the above numbers of transmitted, retransmitted or correctly received DL transport blocks are calculated as the sum of the numbers of DL transport blocks per CG used for DC

Open issues:
1) NR-DC between FR1 and FR2
· Demodulation and CSI requirements
· Option 1 (Huawei):
· Reuse the test parameters for Test 1-1 or Test 1-2 in Table 5.2.2.1.1-3 for FR1 PCell in the test
· The PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements for NR FR2 CC are specified in Section 7.x or 8.x
· Reuse the existing FR2 PDSCH/PDCCH demodulation performance or CQI/PMI/RI requirements to verify NR FR2 CC performance in NR-DC mode.
· Option 2: no additional test (Intel)
Intel: SA FR2 is mandatory, NR-DC is optional.
HW: wondering the supported CA/DC configurations of real UEs in the market.
QC: any applicability rule needed?
	Intel: not needed, just keep “void” for the corresponding sub-clause.
QC: make some clarification in spec

· SDR
· Option 1: Define Rel-15 SDR requirements for NR-DC between FR1 and FR2 and reuse methodology from SDR requirements for NR CA including FR1 and FR2. (Intel)
· Option 2: no additional test 
QC: if UE pass the tests for NR CA, need additional test for NR-DC
Intel: the band configuration for CA and DC can be different.
QC: any different capability
Intel: might be, need to check offline to make it more clear.

2) NE-DC
· Demodulation and CSI requirements 
· For NE-DC including FR1 and FR2 NR carriers
· Option 1: no additional test (Intel, Huawei)
QC: make some clarification in spec, but not “void” the corresponding the subclause.

· SDR
· Option 1: Define Rel-15 NE-DC SDR requirements and reuse methodology from EN-DC SDR requirements. (Intel)
3) NGEN-DC
· Demodulation and CSI requirements
· Option 1: no additional test (Huawei)

Discussion:


Agreement:
1) NR-DC between FR1 and FR2
· Demodulation and CSI requirements
· no additional test, and make some clarification in the spec
· SDR
· Option 1: Define Rel-15 SDR requirements for NR-DC between FR1 and FR2 and reuse methodology from SDR requirements for NR CA including FR1 and FR2. 
· Option 2: no additional test, and make some clarification in the spec
· Further discuss to down-select to one option in this week.
2) NE-DC
· Demodulation and CSI requirements 
· For NE-DC including FR1 and FR2 NR carriers
· no additional test, and make some clarification in the spec
· SDR
· Option 1: Define Rel-15 NE-DC SDR requirements and reuse methodology from EN-DC SDR requirements.
· Option 2: no additional test, and make some clarification in the spec
· Further discuss to down-select to one option in this week.
3) NGEN-DC
· Demodulation and CSI requirements
· no additional test
· SDR
· no additional test


Related CRs
NR-DC
R4-1912500	CR on NR-DC performance requirements
					38.101-4	  CR-  rev  Cat: B (Rel-15) v15.3.0
					Source: Huawei, HiSilicon
Abstract: 
Specify NR-DC demodulation performance and CSI reporting requirements.
Discussion: 
Intel: Question on the need of the table since there is only one scenario for NR-DC.
Offline discussion on the applicability part
Recommendation: 		The document was revised.


NE-DC and NGEN-DC
R4-1912501	CR on NE-DC and NGEN-DC performance requirements
					38.101-4	  CR-  rev  Cat: B (Rel-15) v15.3.0
					Source: Huawei, HiSilicon
Abstract: 
Specify NE-DC and NGEN-DC demodulation performance and CSI reporting requirements.
Discussion: 
Intel: fine with NGEN-DC part. For NE-DC, whether to create a new subsection is depending on the discussion on SDR. If there will be SDR test, can consider the following wording in general part:
-	For UEs supporting NE-DC, the test coverage of demodulation performance requirements can be considered fulfilled, if the demodulation requirements in Section 5 (except the subsection on SDR) and Section 7 (except the subsection on SDR) are executed for UE under test in the standalone mode. 
Recommendation: 		The document was return to.


NE-DC and NR-DC SDR
R4-1910998	Draft CR to TS 38.101-4: Introduction of NE-DC and NR-DC SDR requirements
					38.101-4	  CR-  rev  Cat: B (Rel-15) v15.3.0
					Source: Intel Corporation
Abstract: 

Discussion: 
Cover SDR in Intel’s CR.

Recommendation: 		The document was return to.




Rel-15 UE demodulation (AI 6.12.1)
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1911762
	Applicability of FR2 PDSCH demodulation for UE with maximum UL duty cycle
	Ericsson
	Proposal: FR2 UE demodulation and CSI reporting requirements are applicable regardless of UE capability maxUplinkDutyCylec. 



Discussion
Open issues:
· Applicability of FR2 requirements for UE with maximum UL duty cycle
· Option 1: FR2 UE demodulation and CSI reporting requirements are applicable regardless of UE capability maxUplinkDutyCylec. (Ericsson)
Discussion:


Agreement:
· Applicability of FR2 requirements for UE with maximum UL duty cycle
· It is RAN4 common understanding that FR2 UE demodulation and CSI reporting requirements are applicable regardless of UE capability maxUplinkDutyCycle.
· No CR will be introduced to capture the above understanding.


Related CRs
1) General
Applicability rules
R4-1910995	Draft CR to TS 38.101-4: Corrections for Applicability rules
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Intel Corporation
Abstract: 

Discussion: 
1) Updated column with test list if all tables to have unified format
2) Table 7.1.1.4-1 and 8.1.1.4-1: Removed capability on “Supported maximum number of ports across all configured NZP-CSI-RS resources per CC” because all FR2 tests are configured with 2 ports CSI-RS, which is minimum capability value for this feature.
Comment: Check this change

3) Table 7.1.1.4-1: Added capability on “Supported maximum number of configured NZP-CSI-RS resources per CC”
4) Added reference to applicability rules specified in Sections 5, 6, 7 and 8 for interworking requiremnets in Sections 9 and 10.
Comment: for 10.1.1.1, add “void” 

5) Added placeholder for NE-DC and NR-DC capabilities in Section 9.1.1.1
Comment: For NE-DC and NR-DC, align with Huawei’s CR.

The other parts are agreeable. 
Recommendation: 		The document was revised.


Angle of arrival
R4-1911683	Draft CR for TS38.101-4: Angle of arrival for radiated UE demodulation testing
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 

Recommendation: 		The document was return to.


2) PDSCH
PDSCH test parameter
R4-1910882	Draft CR on corrections for PDSCH demodulation performance tests
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.3.0
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 

Recommendation: 		The document was endorsed.


EN-DC including FR1 and FR2 CCs
R4-1912502	CR on demodulation performance requirements for EN-DC including FR1 and FR2 CCs
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Huawei, HiSilicon
Abstract: 
Specify FR1-FR2 EN-DC demodulation performance requirements following the existing principles to define EN-DC (only verifying the NR CC performance) and FR1-FR2 band combination (only verifying FR2 NR CC performance) performance requirements. In that way 
Discussion: 
Intel: understand the intention, will check the wording.
QC: for the last sentence, put it here or in the applicability part?
Recommendation: 		The document was revised.


SDR
R4-1911116	CR: Updates for NR EN-DC SDR tests
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Huawei, HiSilicon
Abstract: 
Updates to the NR EN-DC SDR tests as per the agreements made in RAN4#92 about the different DRB bear types
Discussion: 	
Intel: for 9.4B.1.1, add the text after the following paragraph: 
The TB success rate shall be higher than 85% when NR PDSCH is scheduled with MCS defined for the selected EN-DC bandwidth combination and with the downlink physical channel setup according to Annex C.3.1 and when E-UTRA PDSCH is scheduled with FRC defined for the selected EN-DC bandwidth combination and with the downlink physical channel setup according to Annex C.3.2 from TS 36.101 [4].
Intel: For 9.4B.1.2 and 9.4B.1.3, further check. Intention is to simplify the test setup.
  QC: keep for FR2
Intel: Need space between Layer and 2
Recommendation: 		The document was revised.

RMC
R4-1910996	Draft CR to TS 38.101-4: Editorial corrections for PDSCH RMC
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Intel Corporation
Abstract: 

Discussion: 
No technical comments. 
Recommendation: 		The document was endorsed.



R4-1911117	CR: Updates for NR RMC
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Huawei, HiSilicon
Abstract: 
Correct some errors for NR RMC
Discussion: 
Intel: Remove the overlapping part with our CR: Table A.3.2.2.4-1 and Table A.3.2.2.5-2.
Recommendation: 		The document was revised.


3) PDCCH and PBCH
PDCCH payload size
R4-1912192	Editorial change on reference PDCCH payload size
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Ericsson
Abstract: 
Change to payload size of reference PDCCH channel
Discussion: 
HW: correct the affected spec in cover sheet in the next meeting.
Recommendation: 		The document was endorsed.


PDCCH reference channel and MIMO correlation matrices
R4-1912504	Correction of NR PDCCH demodulation performance requirements
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Huawei, HiSilicon
Abstract: 
The reference channel for PDCCH demodulation performance requirements are incorrect and the 1x4 medium A channel used for PDCCH demodulation performance requirements is missing.
Discussion: 

Recommendation: 		The document was endorsed.


4) CSI
CSI test parameters
R4-1910883	Draft CR on corrections for FR1 CSI Reporting performance tests
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.3.0
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 

Recommendation: 		The document was endorsed.


R4-1910884	Draft CR on corrections for FR2 CSI Reporting performance tests
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.3.0
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 

Recommendation: 		The document was endorsed.


EN-DC including FR1 and FR2 CCs
R4-1912503	CR on CSI reporting requirements for EN-DC including FR1 and FR2 CCs
					38.101-4	  CR-  rev  Cat: F (Rel-15) v15.3.0
					Source: Huawei, HiSilicon
Abstract: 
Specify FR1-FR2 EN-DC CSI reporting requirements following the existing principles to define EN-DC (only verifying the NR CC performance) and FR1-FR2 band combination (only verifying FR2 NR CC performance) performance requirements. In that way the UE supp
Discussion: 
Same comment as that for the normal PDSCH test part.
Recommendation: 		The document was revised.


5) Channel model
R4-1910885	Draft CR on corrections for MIMO Correlation Matrices
					38.101-4	  CR-  rev  Cat:  (Rel-15) v15.3.0
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 
Intel: for “Medium Correlation A”, make the corresponding change in the channel model used in FR2 PDSCH test in the next meeting.
Remove Table B.2.3.2.2-3, and in the next meeting add the Table B.2.3.2.2-3 containing correlation matrices for 2x2.
In this meeting,
just remove Table B.2.3.2.2-3

remove “A” after medium for
Recommendation: 		The document was revised.
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