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8.1.2.3C
Applicability and test rules for SDR tests for 4Rx capable UEs
533
8.1.2.3D
Applicability and test rules for different CA with LAA SCell(s) configurations and bandwidth combination sets
533
8.1.2.3E
Applicability and test rules for SDR tests for 8Rx capable UEs
534
8.1.2.4
Test coverage for different number of component carriers
535
8.1.2.5
Applicability of performance requirements for Type B receiver
536
8.1.2.6
Applicability of performance requirements for 4Rx capable UEs
536
8.1.2.6.1
Applicability rule and antenna connection for single carrier tests with 2Rx
536
8.1.2.6.2
Applicability rule and antenna connection for CA and DC tests with 2Rx
538
8.1.2.6.3
Applicability rule and antenna connection for single carrier tests with 4Rx
538
8.1.2.6.4
Applicability rule for 256QAM tests
539
8.1.2.6.5
Applicability rule and antenna connection for CA and DC tests with 4Rx
539
8.1.2.6.6
Applicability rule for Type C with 4Rx
542
8.1.2.6.7
Applicability rule for 1024QAM tests
542
8.1.2.7
Applicability of Enhanced Downlink Control Channel Performance Requirements
542
8.1.2.8
Applicability of performance requirements for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
544
8.1.2.8A
Applicability of performance requirements for UE supporting coverage enhancement
544
8.1.2.9
Applicability of SDR requirements for CA and LAA
545
8.1.2.10
Applicability of performance requirements for Multi-user Superposed Transmission
546
8.1.2.11
Applicability CRS interference mitigation receivers performance requirements
546
8.1.2.12
Applicability of performance requirements for 8Rx capable UEs
547
8.1.2.12.1
Applicability rule and antenna connection for single carrier PDSCH tests
547
8.1.2.12.2
Applicability rule and antenna connection for control channel tests
553
8.1.2.12.3
Applicability rule and antenna connection for CA and DC tests
553
8.1.3
UE category and UE DL category
554
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)
554
8.2.1
FDD (Fixed Reference Channel)
554
8.2.1.1
Single-antenna port performance
555
8.2.1.1.1
Minimum Requirement
555
8.2.1.1.2
Void
560
8.2.1.1.3
Void
560
8.2.1.1.4
Minimum Requirement 1 PRB allocation in presence of MBSFN
560
8.2.1.1.4A
Minimum Requirement 1 PRB allocation in presence of FeMBMS Unicast-mixed Cell under CA
561
8.2.1.2
Transmit diversity performance
562
8.2.1.2.1
Minimum Requirement 2 Tx Antenna Port
562
8.2.1.2.2
Minimum Requirement 4 Tx Antenna Port
562
8.2.1.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
563
8.2.1.2.3A
Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
565
8.2.1.2.4
Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
567
8.2.1.2.5
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference model
569
8.2.1.2.6
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference model
570
8.2.1.2.7
Minimum Requirement 2 Tx Antenna Port (Superposed transmission)
571
8.2.1.3
Open-loop spatial multiplexing performance
571
8.2.1.3.1
Minimum Requirement 2 Tx Antenna Port
571
8.2.1.3.1A
Soft buffer management test
575
8.2.1.3.1B
Enhanced Performance Requirement Type C –2Tx Antenna Ports
576
8.2.1.3.1C
Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference
577
8.2.1.3.2
Minimum Requirement 4 Tx Antenna Port
578
8.2.1.3.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
578
8.2.1.3.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
582
8.2.1.3.5
Minimum Requirement 2 Tx Antenna Port (Superposed transmission)
584
8.2.1.3.6
Minimum Requirement 2 Tx Antenna Port (network-based CRS interference mitigation)
585
8.2.1.4
Closed-loop spatial multiplexing performance
586
8.2.1.4.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port
586
8.2.1.4.1A
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
587
8.2.1.4.1B
Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
587
8.2.1.4.1C
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
589
8.2.1.4.1D
Enhanced Performance Requirement Type B - Single-layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
591
8.2.1.4.1E
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports with CRS assistance information
593
8.2.1.4.1F
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Ports with CRS assistance information
594
8.2.1.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
595
8.2.1.4.2A
Enhanced Performance Requirement Type C – Multi-layer Spatial Multiplexing 2Tx Antenna Ports
596
8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
596
8.2.1.4.3A
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
600
8.2.1.4.4
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port (Superposed transmission)
602
8.2.1.5
MU-MIMO
603
8.2.1.6
[Control channel performance: D-BCH and PCH]
603
8.2.1.7
Carrier aggregation with power imbalance
603
8.2.1.7.1
Minimum Requirement
603
8.2.1.8
Intra-band non-contiguous carrier aggregation with timing offset
604
8.2.1.8.1
Minimum Requirement
604
8.2.1.9
HST-SFN performance
605
8.2.1.9.1
Minimum Requirement
605
8.2.2
TDD (Fixed Reference Channel)
606
8.2.2.1
Single-antenna port performance
606
8.2.2.1.1
Minimum Requirement
606
8.2.2.1.2
Void
611
8.2.2.1.3
Void
611
8.2.2.1.4
Minimum Requirement 1 PRB allocation in presence of MBSFN
611
8.2.2.2
Transmit diversity performance
611
8.2.2.2.1
Minimum Requirement 2 Tx Antenna Port
611
8.2.2.2.2
Minimum Requirement 4 Tx Antenna Port
612
8.2.2.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
613
8.2.2.2.3A
Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
614
8.2.2.2.4
Enhanced Performance Requirement Type A – 2 Tx Antenna Ports with TM3 interference model
616
8.2.2.2.5
Minimum Requirement 2 Tx Antenna Port (when EIMTA-MainConfigServCell-r12 is configured)
618
8.2.2.2.6
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference model
618
8.2.2.2.7
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference model
620
8.2.2.2.8
Minimum Requirement 2 Tx Antenna Port (Superposed transmission)
621
8.2.2.3
Open-loop spatial multiplexing performance
622
8.2.2.3.1
Minimum Requirement 2 Tx Antenna Port
622
8.2.2.3.1A
Soft buffer management test
625
8.2.2.3.1B
Enhanced Performance Requirement Type C - 2Tx Antenna Ports
625
8.2.2.3.1C
Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference
626
8.2.2.3.2
Minimum Requirement 4 Tx Antenna Port
627
8.2.2.3.3
Minimum Requirement 2Tx antenna port (demodulation subframe overlaps with aggressor cell ABS)
628
8.2.2.3.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
632
8.2.2.3.5
Minimum Requirement 2 Tx Antenna Port (Superposed transmission)
634
8.2.2.3.6
Minimum Requirement 2 Tx Antenna Port (network-based CRS interference mitigation)
635
8.2.2.4
Closed-loop spatial multiplexing performance
636
8.2.2.4.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port
636
8.2.2.4.1A
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
637
8.2.2.4.1B
Enhanced Performance Requirement Type A – Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
637
8.2.2.4.1C
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
639
8.2.2.4.1D
Enhanced Performance Requirement Type B - Single-layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
641
8.2.2.4.1E
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports with CRS assistance information
643
8.2.2.4.1F
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Ports with CRS assistance information
644
8.2.2.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
646
8.2.2.4.2A
Enhanced Performance Requirement Type C Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
646
8.2.2.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
647
8.2.2.4.3A
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
651
8.2.2.4.4
Void
652
8.2.2.4.5
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port (Superposed transmission)
652
8.2.2.5
MU-MIMO
653
8.2.2.6
[Control channel performance: D-BCH and PCH]
653
8.2.2.7
Carrier aggregation with power imbalance
653
8.2.2.7.1
Minimum Requirement
653
8.2.2.8
Intra-band contiguous carrier aggregation with minimum channel spacing
654
8.2.2.8.1
Minimum Requirement
654
8.2.2.9
HST-SFN performance
655
8.2.2.9.1
Minimum Requirement
655
8.2.3
TDD FDD CA (Fixed Reference Channel)
656
8.2.3.1
Single-antenna port performance
657
8.2.3.1.1
Minimum Requirement for FDD PCell
657
8.2.3.1.2
Minimum Requirement for TDD PCell
661
8.2.3.2
Open-loop spatial multiplexing performance 2Tx Antenna port
665
8.2.3.2.1
Minimum Requirement for FDD PCell
665
8.2.3.2.1A
Soft buffer management test for FDD PCell
668
8.2.3.2.2
Minimum Requirement for TDD PCell
669
8.2.3.2.2A
Soft buffer management test for TDD PCell
673
8.2.3.3
 Closed-loop spatial multiplexing performance 4Tx Antenna Port
674
8.2.3.3.1
Minimum Requirement for FDD PCell
674
8.2.3.3.2
Minimum Requirement for TDD PCell
678
8.2.3.4
Minimum Requirement for Closed-loop spatial multiplexing performance 4Tx Antenna Port for dual connectivity
682
8.2.4
LAA
683
8.2.4.1
Closed-loop spatial multiplexing performance 4Tx Antenna Port
683
8.2.4.1.1
FDD PCell (FDD single carrier)
683
8.2.4.1.2
TDD PCell (TDD single carrier)
687
8.3
Demodulation of PDSCH (User-Specific Reference Symbols)
691
8.3.1
FDD
691
8.3.1.1
Single-layer Spatial Multiplexing
692
8.3.1.1A
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model
694
8.3.1.1B
Single-layer Spatial Multiplexing (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
696
8.3.1.1C
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM9 interference model
698
8.3.1.1D
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with CRS interference model
700
8.3.1.1E
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM3 interference model
701
8.3.1.1F
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM10 serving cell configuration and TM9 interference model
702
8.3.1.1G
Single-layer Spatial Multiplexing (CRS assistance information is configured)
704
8.3.1.1H
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
706
8.3.1.1I
Single-layer Spatial Multiplexing (with assistance information for simultaneous transmition interfering PDSCH)
707
8.3.1.2
Dual-Layer Spatial Multiplexing
709
8.3.1.2A
Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
710
8.3.1.3
Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports
711
8.3.1.3.1
Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)
711
8.3.1.3.2
Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources)
713
8.3.1.3.3
Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
715
8.3.1.3.4
Minimum requirement with Different Cell ID and non-colliding CRS (with single NZP CSI-RS resource and CRS assistance information is configured)
717
8.3.1.3.5
Minimum requirements with different Cell ID and non-colliding CRS (with multiple NZP CSI-RS resources and CRS assistance information is configured)
719
8.3.1.3.6
Minimum requirements for QCL Type C and 2 Layers Spatial Multiplexing
721
8.3.1.4
Performance Requirements for semiOpenLoop transmission
723
8.3.2
TDD
725
8.3.2.1
Single-layer Spatial Multiplexing
725
8.3.2.1A
Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)
727
8.3.2.1B
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model
729
8.3.2.1C
Single-layer Spatial Multiplexing (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
731
8.3.2.1D
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM9 interference
733
8.3.2.1E
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with CRS interference model
735
8.3.2.1F
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM3 interference
737
8.3.2.1G
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM10 serving cell configuration and TM9 interference model
738
8.3.2.1H
Single-layer Spatial Multiplexing (CRS assistance information is configured)
740
8.3.2.1I
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
742
8.3.2.1J
Single-layer Spatial Multiplexing (with assistance information for simultaneous transmition interfering PDSCH)
743
8.3.2.2
Dual-Layer Spatial Multiplexing
745
8.3.2.2A
Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
745
8.3.2.3
Dual-Layer Spatial Multiplexing (with multiple CSI-RS configurations)
746
8.3.2.4
Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports
747
8.3.2.4.1
Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)
747
8.3.2.4.2
Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources)
749
8.3.2.4.3
Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
751
8.3.2.4.4
Minimum requirement with Different Cell ID and non-Colliding CRS (with single NZP CSI-RS resource and CRS assistance information is configured)
753
8.3.2.4.5
Minimum requirements with different Cell ID and non-colliding CRS (with multiple NZP CSI-RS resources and CRS assistance information is configured)
755
8.3.2.4.6
Minimum requirements for QCL Type C and 2 Layers Spatial Multiplexing
757
8.3.2.5
Performance Requirements for semiOpenLoop transmission
759
8.3.3
LAA
761
8.3.3.1
Dual-Layer Spatial Multiplexing with DM-RS
761
8.3.3.1.1
FDD PCell (FDD single carrier)
761
8.3.3.1.2
TDD Pcell (TDD single carrier)
766
8.4
Demodulation of PDCCH/PCFICH
770
8.4.1
FDD
770
8.4.1.1
Single-antenna port performance
771
8.4.1.2
Transmit diversity performance
771
8.4.1.2.1
Minimum Requirement 2 Tx Antenna Port
771
8.4.1.2.2
Minimum Requirement 4 Tx Antenna Port
771
8.4.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
772
8.4.1.2.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
776
8.4.1.2.5
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port under Asynchronous Network
780
8.4.1.2.6
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
781
8.4.1.2.7
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Colliding CRS Dominant Interferer
782
8.4.1.2.8
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
783
8.4.1.2.9
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
784
8.4.2
TDD
785
8.4.2.1
Single-antenna port performance
786
8.4.2.2
Transmit diversity performance
786
8.4.2.2.1
Minimum Requirement 2 Tx Antenna Port
786
8.4.2.2.2
Minimum Requirement 4 Tx Antenna Port
787
8.4.2.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
787
8.4.2.2.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
791
8.4.2.2.5
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Colliding CRS Dominant Interferer
795
8.4.2.2.6
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
796
8.4.2.2.7
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Colliding CRS Dominant Interferer
797
8.4.2.2.8
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
798
8.4.2.2.9
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
799
8.4.3
LAA
800
8.4.3.1
Transmit diversity performance
800
8.4.3.1.1
FDD Pcell (FDD single carrier)
800
8.4.3.1.2
TDD Pcell (TDD single carrier)
801
8.5
Demodulation of PHICH
802
8.5.1
FDD
803
8.5.1.1
Single-antenna port performance
803
8.5.1.2
Transmit diversity performance
803
8.5.1.2.1
Minimum Requirement 2 Tx Antenna Port
803
8.5.1.2.2
Minimum Requirement 4 Tx Antenna Port
804
8.5.1.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
804
8.5.1.2.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
806
8.5.1.2.5
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports under Asynchronous Network
808
8.5.1.2.6
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
809
8.5.1.2.7
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Colliding CRS Dominant Interferer
810
8.5.1.2.8
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
811
8.5.2
TDD
812
8.5.2.1
Single-antenna port performance
813
8.5.2.2
Transmit diversity performance
813
8.5.2.2.1
Minimum Requirement 2 Tx Antenna Port
813
8.5.2.2.2
Minimum Requirement 4 Tx Antenna Port
814
8.5.2.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
814
8.5.2.2.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
816
8.5.2.2.5
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Colliding CRS Dominant Interferer
818
8.5.2.2.6
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
819
8.5.2.2.7
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Colliding CRS Dominant Interferer
820
8.5.2.2.8
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
821
8.6
Demodulation of PBCH
822
8.6.1
FDD
822
8.6.1.1
Single-antenna port performance
822
8.6.1.2
Transmit diversity performance
823
8.6.1.2.1
Minimum Requirement 2 Tx Antenna Port
823
8.6.1.2.2
Minimum Requirement 4 Tx Antenna Port
823
8.6.1.2.3
Minimum Requirement 2 Tx Antenna Port under Time Domain Measurement Resource Restriction with CRS Assistance Information
823
8.6.2
TDD
825
8.6.2.1
Single-antenna port performance
825
8.6.2.2
Transmit diversity performance
825
8.6.2.2.1
Minimum Requirement 2 Tx Antenna Port
825
8.6.2.2.2
Minimum Requirement 4 Tx Antenna Port
825
8.6.2.2.3
Minimum Requirement 2 Tx Antenna Port under Time Domain Measurement Resource Restriction with CRS Assistance Information
826
8.7
Sustained downlink data rate provided by lower layers
827
8.7.1
FDD (single carrier and CA)
827
8.7.2
TDD (single carrier and CA)
836
8.7.3
FDD (EPDCCH scheduling)
840
8.7.4
TDD (EPDCCH scheduling)
842
8.7.5
TDD FDD CA
844
8.7.5.1
Minimum Requirement FDD PCell
845
8.7.5.2
Minimum Requirement TDD PCell
851
8.7.6
FDD (DC)
858
8.7.7
TDD (DC)
863
8.7.8
TDD FDD (DC)
866
8.7.9
FDD (4 Rx)
869
8.7.10
TDD (4 Rx)
871
8.7.11
TDD FDD CA (4 Rx)
873
8.7.11.1
Void
875
8.7.12
LAA
875
8.7.12.1
FDD CA in licensed bands
875
8.7.12.2
TDD CA in licensed bands
877
8.7.12.3
TDD-FDD CA in licensed bands
879
8.7.13
FDD DC (4 Rx)
882
8.7.14
TDD DC (4 Rx)
883
8.7.15
TDD FDD DC (4 Rx)
885
8.7.16
FDD (1024QAM and up to 4Rx supported)
887
8.7.17
TDD (1024QAM and up to 4 Rx supported)
890
8.7.18
TDD FDD CA (1024QAM and up to 4 Rx supported)
892
8.7.19
TDD (8 Rx)
894
8.8
Demodulation of EPDCCH
896
8.8.1
Distributed Transmission
896
8.8.1.1
FDD
896
8.8.1.1.1
Void
897
8.8.1.2
TDD
897
8.8.1.2.1
Void
898
8.8.2
Localized Transmission with TM9
898
8.8.2.1
FDD
898
8.8.2.1.1
Void
899
8.8.2.1.2
Void
900
8.8.2.2
TDD
900
8.8.2.2.1
Void
902
8.8.2.2.2
Void
902
8.8.3
Localized transmission with TM10 Type B quasi co-location type
902
8.8.3.1
FDD
902
8.8.3.2
TDD
904
8.8.4
Enhanced Downlink Control Channel Performance Requirements Type A - Localized Transmission with CRS Interference Model
906
8.8.4.1
FDD
906
8.8.4.2
TDD
907
8.8.5
Enhanced Downlink Control Channel Performance Requirements Type A - Distributed Transmission with TM9 Interference Model
909
8.8.5.1
TDD
909
8.8.6
Enhanced Downlink Control Channel Performance Requirements Type A - Distributed Transmission with TM3 Interference Model
910
8.8.6.1
FDD
910
8.9
Demodulation (single receiver antenna)
911
8.9.1
PDSCH
911
8.9.1.1
FDD and half-duplex FDD (Fixed Reference Channel)
911
8.9.1.1.1
Transmit diversity performance (Cell-Specific Reference Symbols)
911
8.9.1.1.2
Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
912
8.9.1.1.3
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
914
8.9.1.2
TDD (Fixed Reference Channel)
917
8.9.1.2.1
Transmit diversity performance (Cell-Specific Reference Symbols)
917
8.9.1.2.2
 Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
918
8.9.1.2.3
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
921
8.9.2
PHICH
923
8.9.2.1
FDD and half-duplex FDD
923
8.9.2.1.1
Transmit diversity performance
923
8.9.2.2
TDD
923
8.9.2.2.1
Transmit diversity performance
923
8.9.3
PBCH
924
8.9.3.1
FDD and half-duplex FDD
924
8.9.3.1.1
Transmit diversity performance
924
8.9.3.2
TDD
924
8.9.3.2.1
Transmit diversity performance
924
8.9.4
PDCCH/PCFICH
924
8.9.4.1
FDD and half-duplex FDD
924
8.9.4.1.1
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
924
8.9.4.1.2
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
925
8.9.4.2
TDD
926
8.9.4.2.1
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
926
8.9.4.2.2
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
927
8.10
Demodulation (4 receiver antenna ports)
928
8.10.1
PDSCH
928
8.10.1.1
FDD (Fixed Reference Channel)
928
8.10.1.1.1
Transmit diversity performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
929
8.10.1.1.1A
Transmit diversity performance wit Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
930
8.10.1.1.2
Open-loop spatial multiplexing performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
931
8.10.1.1.3
Closed-loop spatial multiplexing Enhanced Performance Requirements Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols)
931
8.10.1.1.4
Closed-loop spatial multiplexing performance, Dual-Layer Spatial Multiplexing 4 Tx Antenna Port (Cell-Specific Reference Symbols)
932
8.10.1.1.4A
Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing with 2Tx Antenna Ports
933
8.10.1.1.5
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
934
8.10.1.1.5A
Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
936
8.10.1.1.5B
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
937
8.10.1.1.6
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
938
8.10.1.1.6A
Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
940
8.10.1.1.6B
Dual-Layer Spatial Multiplexing with altCQI-Table-1024QAM configured (User-Specific Reference Symbols)
941
8.10.1.1.7
Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
942
8.10.1.1.7A
Enhanced Performance Requirement Type C - Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
942
8.10.1.1.8
Closed-loop spatial multiplexing performance, 4 Layers spatial multiplexing 4 Tx antennas (Cell-Specific Reference Symbols)
943
8.10.1.1.9
4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
943
8.10.1.1.9A
Enhanced Performance Requirement Type C - 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
945
8.10.1.1.10
Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with CRS assistance information (Cell-Specific Reference Symbols)
946
8.10.1.1.11
Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing 4 Tx Antenna Port with CRS assistance information (Cell-Specific Reference Symbols)
947
8.10.1.1.12
Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing with CRS assistance information (User-Specific Reference Symbols)
948
8.10.1.1.13
Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports
949
8.10.1.2
TDD (Fixed Reference Channel)
953
8.10.1.2.1
Transmit diversity performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
953
8.10.1.2.1A
Transmit diversity performance with Enhanced Performance Requirement Type A – 2 Tx Antenna Ports with TM3 interference model
954
8.10.1.2.2
Open-loop spatial multiplexing performance  with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
956
8.10.1.2.3
 Closed-loop spatial multiplexing Enhanced Performance Requirements Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols)
956
8.10.1.2.4
Closed-loop spatial multiplexing performance, Dual-Layer Spatial Multiplexing 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
957
8.10.1.2.4A
Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing with 2Tx Antenna Ports
958
8.10.1.2.5
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
959
8.10.1.2.5A
Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)
961
8.10.1.2.5B
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
962
8.10.1.2.6
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
963
8.10.1.2.6A
Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
965
8.10.1.2.6B
Dual-Layer Spatial Multiplexing with altCQI-Table-1024QAM configured (User-Specific Reference Symbols)
966
8.10.1.2.7
Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
967
8.10.1.2.7A
Enhanced Performance Requirement Type C - Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
967
8.10.1.2.8
Closed-loop spatial multiplexing performance, 4 Layers spatial multiplexing 4 Tx antennas
968
8.10.1.2.9
4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
969
8.10.1.2.9A
Enhanced Performance Requirement Type C - 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
970
8.10.1.2.10
Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with CRS assistance information (Cell-Specific Reference Symbols)
971
8.10.1.2.11
Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing 4 Tx Antenna Port with CRS assistance information (Cell-Specific Reference Symbols)
973
8.10.1.2.12
Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing with CRS assistance information (User-Specific Reference Symbols)
974
8.10.1.2.13
Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports
976
8.10.2
PDCCH/PCFICH
980
8.10.2.1
FDD
980
8.10.2.1.1
Single-antenna port performance
980
8.10.2.1.2
Transmit diversity performance with 2 Tx Antenna Ports
981
8.10.2.1.3
Transmit diversity performance with 4 Tx Antenna Ports
981
8.10.2.1.4
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
981
8.10.2.2
TDD
983
8.10.2.2.1
Single-antenna port performance
983
8.10.2.2.2
Transmit diversity performance with 2 Tx Antenna Ports
983
8.10.2.2.3
Transmit diversity performance with 4 Tx Antenna Ports
984
8.10.2.2.4
Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
984
8.10.3
PHICH
985
8.10.3.1
 FDD
985
8.10.3.1.1
Single Tx Antenna Port performance
985
8.10.3.1.2
Transmit diversity performance with 2 Tx Antenna Ports
986
8.10.3.1.3
Transmit diversity performance with 4 Tx Antenna Ports
986
8.10.3.2
TDD
986
8.10.3.2.1
Single Tx Antenna Port performance
987
8.10.3.2.2
Transmit diversity performance with 2 Tx Antenna Ports
987
8.10.3.2.3
Transmit diversity performance with 4 Tx Antenna Ports
988
8.10.4
ePDCCH
988
8.10.4.1
Distributed Transmission with 4Rx
988
8.10.4.1.1
FDD
988
8.10.4.1.2
TDD
989
8.10.4.2
Localized Transmission with TM9 and 4Rx
990
8.10.4.2.1
FDD
990
8.10.4.2.2
TDD
991
8.11
Demodulation (UE supporting coverage enhancement)
993
8.11.1
PDSCH
993
8.11.1.1
FDD and half-duplex FDD (Fixed Reference Channel)
993
8.11.1.1.1
Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
993
8.11.1.1.2
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
997
8.11.1.1.3
Transmit diversity performance (Cell-Specific Reference Symbols)
999
8.11.1.2
TDD (Fixed Reference Channel)
1004
8.11.1.2.1
Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
1004
8.11.1.2.2
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
1009
8.11.1.2.3
Transmit diversity performance (Cell-Specific Reference Symbols)
1011
8.11.2
MPDCCH
1015
8.11.2.1
FDD and half-duplex FDD
1016
8.11.2.1.1
CE Mode A
1017
8.11.2.1.2
CE Mode B
1018
8.11.2.1.3
CE Mode A with TM9 interference model
1018
8.11.2.1.4
CE Mode A with CRS interference model
1020
8.11.2.2
TDD
1022
8.11.2.2.1
CE Mode A
1023
8.11.2.2.2
CE Mode B
1024
8.11.2.2.3
CE Mode A with TM9 interference model
1024
8.11.2.2.4
CE Mode A with CRS interference model
1025
8.11.3
PBCH
1026
8.11.3.1
FDD and half-duplex FDD
1027
8.11.3.1.1
Transmit diversity performance
1027
8.11.3.2
TDD
1028
8.11.3.2.1
Transmit diversity performance
1028
8.12
Demodulation of Narrowband IoT
1029
8.12.1
NPDSCH
1029
8.12.1.1
Half-duplex FDD
1029
8.12.1.1.1
Minimum Requirements for In-band
1029
8.12.1.1.2
Minimum Requirements for Standalone/Guard-band
1030
8.12.1.1.3
Minimum Requirements for Standalone for UE Category NB2
1031
8.12.1.2
TDD
1032
8.12.1.2.1
Minimum Requirements for In-band
1032
8.12.1.2.2
Minimum Requirements for Standalone/Guard-band
1033
8.12.1.2.3
Minimum Requirements for Standalone for UE Category NB2
1034
8.12.2
NPDCCH
1034
8.12.2.1
Half-duplex FDD
1034
8.12.2.1.1
Single-antenna performance
1035
8.12.2.1.2
Transmit diversity performance
1036
8.12.2.2
TDD
1036
8.12.2.2.1
Single-antenna performance
1038
8.12.2.2.2
Transmit diversity performance
1038
8.12.3
Demodulation of NPBCH
1038
8.12.3.1
HD-FDD
1038
8.12.3.1.1
Single-antenna port performance with single NPBCH TTI
1039
8.12.3.1.2
Transmit diversity performance
1039
8.12.3.2
TDD
1039
8.12.3.2.1
Single-antenna port performance with single NPBCH TTI
1039
8.12.3.2.2
Transmit diversity performance
1040
8.13
Demodulation of PDSCH CA and DC(4 receiver antenna ports)
1040
8.13.1
FDD (CA and DC)
1040
8.13.1.1
Closed-loop spatial multiplexing performance
1040
8.13.1.1.1
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
1040
8.13.1.1.2
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
1044
8.13.1.1.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port with 256QAM
1046
8.13.1.1.4
Minimum Requirement Four-Layer Spatial Multiplexing 4 Tx Antenna Port
1048
8.13.1.2
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
1049
8.13.1.2.1
Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port
1049
8.13.1.3
Enhanced Performance Requirements Type A Closed-loop spatial multiplexing
1052
8.13.1.3.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols)
1052
8.13.1.4
Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
1054
8.13.1.4.1
Minimum Requirement Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
1054
8.13.2
TDD (CA and DC)
1057
8.13.2.1
Closed-loop spatial multiplexing performance
1058
8.13.2.1.1
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
1058
8.13.2.1.2
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
1060
8.13.2.1.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port with 256QAM
1061
8.13.2.1.4
Minimum Requirement Four-Layer Spatial Multiplexing 4 Tx Antenna Port
1062
8.13.2.2
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
1064
8.13.2.2.1
Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port
1064
8.13.2.4
Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
1068
8.13.2.4.1
Minimum Requirement Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
1068
8.13.3
TDD-FDD (CA and DC)
1070
8.13.3.1
 Closed-loop spatial multiplexing performance 4Tx Antenna Port
1071
8.13.3.1.1
Minimum Requirement for FDD PCell
1071
8.13.3.1.2
Minimum Requirement for TDD PCell
1074
8.13.3.2
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
1077
8.13.3.2.1
Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port for FDD PCell
1077
8.13.3.2.2
Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port for TDD PCell
1080
8.13.3.3
Enhanced Performance Requirements Type A Closed-loop spatial multiplexing
1084
8.13.3.3.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols) for FDD PCell
1084
8.13.3.3.2
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols) for TDD PCell
1086
8.13.3.4
Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
1088
8.13.3.4.1
Minimum Requirement Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols) for FDD PCell
1088
8.13.3.4.2
Minimum Requirement Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols) for TDD PCell
1091
8.13.3.5
 Closed-loop spatial multiplexing performance 4Tx Antenna Port for DC
1094
8.13.3.5.1
Minimum Requirement for FDD PCell
1094
8.13.3.5.2
Minimum Requirement for TDD PCell
1096
8.13.3.6
 Closed-loop spatial multiplexing performance 4Tx Antenna Port with 256QAM
1098
8.13.3.6.1
Minimum Requirement for FDD PCell
1098
8.13.3.6.2
Minimum Requirement for TDD PCell
1100
8.13.3.7
 Closed-loop spatial multiplexing performance 4Tx Antenna Port with Four layers
1101
8.13.3.7.1
Minimum Requirement for FDD PCell
1101
8.13.3.7.2
Minimum Requirement for TDD PCell
1103
8.14
Demodulation (UE supporting Short TTI)
1104
8.14.1
Slot-PDSCH and Subslot-PDSCH
1104
8.14.1.1
FDD (Fixed Reference Channel)
1104
8.14.1.1.1
Open-loop spatial multiplexing performance
1105
8.14.1.1.2
Closed-loop spatial multiplexing performance (User-Specific Reference Signals)
1105
8.14.1.2
TDD (Fixed Reference Channel)
1107
8.14.1.2.1
Open-loop spatial multiplexing performance
1107
8.14.1.2.2
Closed-loop spatial multiplexing performance (User-Specific Reference Signals)
1108
8.14.2
SPDCCH
1109
8.14.2.1
FDD
1109
8.14.2.1.1
Mimimum requirement
1110
8.14.2.2
TDD
1110
8.14.2.2.1
Mimimum requirement
1111
8.15
Demodulation (8 receiver antenna ports)
1112
8.15.1
PDSCH
1112
8.15.1.1
Void
1112
8.15.1.2
TDD (Fixed Reference Channel)
1112
8.15.1.2.1
Transmit diversity performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
1112
8.15.1.2.2
Open-loop spatial multiplexing performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
1113
8.15.1.2.3
8 Layer Spatial Multiplexing (User-Specific Reference Symbols)
1113
8.15.2
CA
1114
8.15.2.1
Void
1114
8.15.2.2
TDD
1114
8.15.2.2.1
Eight Layer Spatial Multiplexing (User-Specific Reference Symbols)
1115
9
Reporting of Channel State Information
1117
9.1
General
1117
9.1.1
Applicability of requirements
1117
9.1.1.1
Applicability of requirements for different channel bandwidths
1117
9.1.1.2
Applicability and test rules for different CA configurations and bandwidth combination sets
1117
9.1.1.2A
Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets
1118
9.1.1.3
Test coverage for different number of componenet carriers
1119
9.1.1.4
Applicability of performance requirements for 4Rx capable UEs
1119
9.1.1.4.1
Applicability rule and antenna connection for single carrier tests with 2Rx
1119
9.1.1.4.2
Applicability rule and antenna connection for CA tests with 2Rx
1121
9.1.1.4.3
Applicability rule and antenna connection for single carrier tests with 4Rx
1122
9.1.1.5
Applicability of requirements for UEs supporting coverage enhancement
1122
9.2
 CQI reporting definition under AWGN conditions
1122
9.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols)
1122
9.2.1.1
FDD
1122
9.2.1.2
TDD
1123
9.2.1.3
FDD (CSI measurements in case two CSI subframe sets are configured)
1124
9.2.1.4
TDD (CSI measurements in case two CSI subframe sets are configured)
1126
9.2.1.5
FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
1128
9.2.1.6
TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
1130
9.2.1.7
FDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
1132
9.2.1.8
TDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
1133
9.2.1.9
FDD (Modulation and TBS index Table 3 and 4-bit CQI Table 4 are used)
1133
9.2.1.10
TDD (Modulation and TBS index Table 3 and 4-bit CQI Table 4 are used)
1134
9.2.2
Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)
1135
9.2.2.1
FDD
1135
9.2.2.2
TDD
1136
9.2.3
Minimum requirement PUCCH 1-1 (CSI Reference Symbols)
1137
9.2.3.1
FDD
1137
9.2.3.1A
FDD (With channelMeasRestriction configured)
1138
9.2.3.2
TDD
1139
9.2.3.2A
TDD (With channelMeasRestriction configured)
1140
9.2.4
Minimum requirement PUCCH 1-1 (With Single CSI Process)
1141
9.2.4.1
FDD
1142
9.2.4.1A
FDD (With interferenceMeasRestriction configured)
1144
9.2.4.2
TDD
1146
9.2.4.2A
TDD (With interferenceMeasRestriction configured)
1148
9.2.5
Minimum requirement PUCCH 1-1 (when csi-SubframeSet –r12 and EIMTA-MainConfigServCell-r12 are configured)
1150
9.2.6
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
1152
9.2.6.1
Frame structure type 3 with FDD Pcell
1152
9.2.6.2
Frame structure type 3 with TDD Pcell
1154
9.2.7
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
1156
9.2.7.1
Frame structure type 3 wth FDD Pcell
1156
9.2.7.2
Frame structure type 3 wth TDD Pcell
1158
9.3
CQI reporting under fading conditions
1162
9.3.1
Frequency-selective scheduling mode
1162
9.3.1.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
1162
9.3.1.1.1
FDD
1162
9.3.1.1.2
TDD
1163
9.3.1.1.3
FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
1164
9.3.1.1.4
TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
1167
9.3.1.1.5
TDD (when csi-SubframeSet –r12 is configured)
1169
9.3.1.2
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
1171
9.3.1.2.1
FDD
1171
9.3.1.2.2
TDD
1172
9.3.1.2.3
FDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
1174
9.3.1.2.4
TDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
1175
9.3.1.2.5
Void
1176
9.3.1.2.6
TDD (when csi-SubframeSet –r12 is configured with one CSI process)
1176
9.3.2
Frequency non-selective scheduling mode
1179
9.3.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
1179
9.3.2.1.1
FDD
1179
9.3.2.1.2
TDD
1181
9.3.2.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
1183
9.3.2.2.1
FDD
1183
9.3.2.2.2
TDD
1184
9.3.3
Frequency-selective interference
1186
9.3.3.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbol)
1186
9.3.3.1.1
FDD
1186
9.3.3.1.2
TDD
1187
9.3.3.2
Void
1188
9.3.3.2.1
Void
1188
9.3.3.2.2
Void
1188
9.3.4
UE-selected subband CQI
1188
9.3.4.1
Minimum requirement PUSCH 2-0 (Cell-Specific Reference Symbols)
1188
9.3.4.1.1
FDD
1188
9.3.4.1.2
TDD
1189
9.3.4.2
Minimum requirement PUCCH 2-0 (Cell-Specific Reference Symbols)
1190
9.3.4.2.1
FDD
1190
9.3.4.2.2
TDD
1192
9.3.5
Additional requirements for enhanced receiver Type A
1194
9.3.5.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
1194
9.3.5.1.1
FDD
1194
9.3.5.1.2
TDD
1195
9.3.5.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
1197
9.3.5.2.1
FDD
1197
9.3.5.2.2
TDD
1199
9.3.6
Minimum requirement (With multiple CSI processes)
1201
9.3.6.1
FDD
1201
9.3.6.2
TDD
1205
9.3.7
Minimum requirement PUSCH 3-2
1208
9.3.7.1
FDD
1208
9.3.7.2
TDD
1209
9.3.8
Additional requirements for enhanced receiver Type B
1211
9.3.8.1
Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)
1211
9.3.8.1.1
FDD
1211
9.3.8.1.2
TDD
1212
9.3.8.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbols)
1214
9.3.8.2.1
FDD
1214
9.3.8.2.2
TDD
1216
9.3.8.3
Minimum requirement with CSI process
1218
9.3.8.3.1
FDD
1218
9.3.8.3.2
TDD
1220
9.4
Reporting of Precoding Matrix Indicator (PMI)
1222
9.4.1
Single PMI
1223
9.4.1.1
Minimum requirement PUSCH 3-1 (Cell-Specific Reference Symbols)
1223
9.4.1.1.1
FDD
1223
9.4.1.1.2
TDD
1224
9.4.1.2
 Minimum requirement PUCCH 2-1 (Cell-Specific Reference Symbols)
1225
9.4.1.2.1
FDD
1225
9.4.1.2.2
TDD
1227
9.4.1.3
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
1228
9.4.1.3.1
FDD
1228
9.4.1.3.2
TDD
1230
9.4.1.3.3
FDD (with Class A 12Tx codebook)
1232
9.4.1.3.4
TDD (with Class A 12Tx codebook)
1234
9.4.1.3.5
FDD (with Class A 24Tx codebook)
1236
9.4.1.3.6
TDD (with Class A 24Tx codebook)
1238
9.4.1.4
Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
1240
9.4.1.4.1
FDD (with 4Tx enhanced codebook)
1240
9.4.1.4.2
TDD (with 4Tx enhanced codebook)
1242
9.4.1.4.3
FDD (with Class B alternative codebook for one CSI-RS resource configured)
1244
9.4.1.4.4
TDD (with Class B alternative codebook for one CSI-RS resource configured)
1246
9.4.1a
Void
1248
9.4.1a.1
Void
1248
9.4.1a.1.1
Void
1248
9.4.1a.1.2
Void
1248
9.4.2
Multiple PMI
1248
9.4.2.1
Minimum requirement PUSCH 1-2 (Cell-Specific Reference Symbols)
1248
9.4.2.1.1
FDD
1248
9.4.2.1.2
TDD
1249
9.4.2.2
 Minimum requirement PUSCH 2-2 (Cell-Specific Reference Symbols)
1250
9.4.2.2.1
FDD
1250
9.4.2.2.2
TDD
1251
9.4.2.3
Minimum requirement PUSCH 1-2 (CSI Reference Symbol)
1252
9.4.2.3.1
FDD
1252
9.4.2.3.2
TDD
1254
9.4.2.3.3
FDD (with 4Tx enhanced codebook)
1256
9.4.2.3.4
TDD (with 4Tx enhanced codebook)
1258
9.4.2.3.5
FDD (with Class A 16Tx codebook)
1260
9.4.2.3.6
TDD (with Class A 16Tx codebook)
1262
9.4.2.3.7
FDD (with Class A 32Tx codebook)
1264
9.4.2.3.8
TDD (with Class A 32Tx codebook)
1266
9.4.2.3.9
FDD (with Class A 16Tx advanced codebook)
1268
9.4.2.3.10
TDD (with Class A 16Tx advanced codebook)
1270
9.4.3
Void
1272
9.5
Reporting of Rank Indicator (RI)
1272
9.5.1
Minimum requirement (Cell-Specific Reference Symbols)
1272
9.5.1.1
FDD
1272
9.5.1.2
TDD
1273
9.5.2
Minimum requirement (CSI Reference Symbols)
1274
9.5.2.1
FDD
1274
9.5.2.2
TDD
1276
9.5.3
Minimum requirement (CSI measurements in case two CSI subframe sets are configured)
1278
9.5.3.1
FDD
1278
9.5.3.2
TDD
1280
9.5.4
Minimum requirement (CSI measurements in case two CSI subframe sets are configured and CRS assistance information are configured)
1282
9.5.4.1
FDD
1282
9.5.4.2
TDD
1284
9.5.5
Minimum requirement (with CSI process)
1286
9.5.5.1
FDD
1287
9.5.5.2
TDD
1289
9.6
 Additional requirements for carrier aggregation
1291
9.6.1
 Periodic reporting on multiple cells (Cell-Specific Reference Symbols)
1291
9.6.1.1
FDD
1291
9.6.1.2
TDD
1297
9.6.1.3
TDD-FDD CA with FDD PCell
1303
9.6.1.4
TDD-FDD CA with TDD PCell
1308
9.7
CSI reporting (Single receiver antenna)
1314
9.7.1
CQI reporting definition under AWGN conditions
1315
9.7.1.1
FDD and half-duplex FDD
1315
9.7.1.2
TDD
1315
9.7.1.3 FDD (Category 1bis UE)
1316
9.7.1.4 TDD (Category 1bis UE)
1317
9.7.2
CQI reporting under fading conditions
1318
9.7.2.1
FDD and half-duplex FDD
1318
9.7.2.2
TDD
1319
9.7.2.3 FDD (Category 1bis UE)
1320
9.7.2.4 TDD (Category 1bis UE)
1321
9.8
CSI reporting (UE supporting coverage enhancement)
1322
9.8.1
CQI reporting definition under AWGN conditions
1322
9.8.1.1
FDD and half-duplex FDD
1322
9.8.1.2
TDD
1323
9.8.2
UE-selected subband CQI
1324
9.8.2.1
FDD and half-duplex FDD
1324
9.8.2.2
TDD
1327
9.8.3
CQI reporting definition for UE supporting 64QAM under AWGN
1329
9.8.3.1
FDD and half-duplex FDD
1329
9.8.3.2
TDD
1330
9.8.4
CQI reporting definition for UE supporting alternative table under AWGN
1331
9.8.4.1
FDD and half-duplex FDD
1331
9.8.4.2
TDD
1332
9.9
CSI reporting for 4Rx UE
1333
9.9.1
CQI reporting definition under AWGN conditions
1333
9.9.1.1
Minimum requirement PUCCH 1-0 with Rank 1 (Cell-Specific Reference Symbols)
1334
9.9.1.1.1
FDD
1334
9.9.1.1.2
TDD
1334
9.9.1.2
Minimum requirement PUCCH 1-1 with Rank 2 (CSI Reference Symbols)
1335
9.9.1.2.1
FDD
1335
9.9.1.2.2
TDD
1336
9.9.1.3
 Minimum requirement PUCCH 1-1 with Rank 4 (Cell-Specific Reference Symbols)
1337
9.9.1.3.1
FDD
1338
9.9.1.3.2
TDD
1338
9.9.1.4
Minimum requirement PUCCH 1-1 with Rank 3 (CSI Reference Symbols)
1339
9.9.1.4.1
FDD
1339
9.9.1.4.2
TDD
1340
9.9.2
CQI reporting definition under fading conditions
1341
9.9.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol) for enhanced receiver Type A
1341
9.9.2.1.1
FDD
1342
9.9.2.1.2
TDD
1343
9.9.2.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbol) for enhanced receiver Type A
1345
9.9.2.2.1
FDD
1345
9.9.2.2.2
TDD
1347
9.9.3
Reporting of Precoding Matrix Indicator (PMI) for 4Rx UE
1349
9.9.3.1
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
1349
9.9.3.1.1
TDD
1349
9.9.4
 Reporting of Rank Indicator (RI)
1351
9.9.4.1
Minimum requirement (Cell-Specific Reference Symbols)
1351
9.9.4.1.1
FDD
1351
9.9.4.1.2
TDD
1353
9.9.4.2
Minimum requirement (CSI Reference Symbols)
1354
9.9.4.2.1
FDD
1354
9.9.4.2.2
TDD
1356
9.10
Reporting of CSI-RS Resource Indicator (CRI)
1358
9.10.1
Minimum requirement (PUSCH 3-1)
1359
9.10.1.1
FDD
1359
9.10.1.2
TDD
1360
9.10.2
Minimum requirement (PUSCH 3-1, QCL Type C)
1362
9.10.2.1
FDD
1362
9.10.2.2
TDD
1364
9.11
Reporting of Hybrid Channel state information
1366
9.11.1
Minimum requirement (with eMIMO-Type configured as Class B with more than one CSI-RS resource configured and eMIMO-Type2 as Class B with one CSI-RS resource configured)
1366
9.11.1.1
FDD
1367
9.11.1.2
TDD
1369
9.12
CSI reporting (UE supporting Short TTI)
1371
9.12.1
CQI reporting under fading conditions (Cell-Specific Reference Symbol)
1371
9.12.1.1
FDD
1371
9.12.1.2
TDD
1374
9.12.2
CQI reporting under fading conditions (CSI Reference Symbol)
1375
9.12.2.1
FDD
1375
9.12.2.2
TDD
1378
9.13
CSI reporting for 8Rx UE
1380
9.13.1
CQI reporting definition under AWGN conditions
1380
9.13.1.1
Minimum requirement PUCCH 1-1 with Rank 4 (CSI Reference Symbols)
1380
9.13.1.2.1
Void
1380
9.13.1.2.2
TDD
1380
10
Performance requirement (MBMS)
1381
10.1
FDD (Fixed Reference Channel)
1381
10.1.1
Minimum requirement
1382
10.2
TDD (Fixed Reference Channel)
1383
10.2.1
Minimum requirement
1383
10.3
FDD (Fixed Reference Channel) with FeMBMS
1384
10.3.1
Minimum requirement for FeMBMS Unicast-mixed Cell under CA
1384
10.3.1.1
Minimum requirement with 1.25kHz subcarrier spacing
1384
10.3.1.2
Minimum requirement with 7.5kHz subcarrier spacing
1385
10.3.2
Minimum requirement for FeMBMS Unicast-mixed Cell as Non-Serving Cell
1386
10.3.2.1
Minimum requirement with 1.25kHz subcarrier spacing
1386
10.3.2.2
Minimum requirement with 7.5kHz subcarrier spacing
1387
10.3.3
Minimum requirement for MBMS Dedicated cell
1388
10.3.3.1
Minimum requirement with 1.25kHz subcarrier spacing
1388
10.3.3.2
Minimum requirement with 7.5kHz subcarrier spacing
1389
10.3.3.3
Minimum requirement with 15kHz subcarrier spacing
1390
11
Performance requirement (ProSe Direct Discovery)
1391
11.1
General
1391
11.1.1
Applicability of requirements
1391
11.1.2
Reference DRX configuration
1392
11.2
Demodulation of PSDCH (single link performance)
1392
11.2.1
FDD (in-coverage)
1392
11.2.2
TDD (in-coverage)
1393
11.2.3
FDD (out-of-coverage)
1394
11.3
Power imbalance performance with two links
1394
11.3.1
FDD
1394
11.3.2
TDD
1395
11.4
Multiple timing reference test
1396
11.4.1
FDD
1397
11.5
Maximum Sidelink processes test
1398
11.5.1
FDD
1398
11.5.2
TDD
1399
12
Performance requirement (ProSe Direct Communication)
1401
12.1
General
1401
12.1.1
Applicability of requirements
1401
12.1.1.1
Applicability of requirements for different channel bandwidths
1401
12.1.1.2
Test coverage for different number of component carriers
1401
12.1.1.3
Applicability and test rules for different CA configurations and bandwidth combination sets
1401
12.1.2
Reference DRX configuration
1402
12.2
Demodulation of PSSCH
1402
12.2.1
FDD
1402
12.3
Demodulation of PSCCH
1403
12.3.1
FDD
1404
12.4
Demodulation of PSBCH
1405
12.4.1
FDD
1405
12.5
Power imbalance performance with two links
1405
12.5.1
 FDD
1405
12.6
Multiple timing reference test
1407
12.6.1
FDD
1407
12.7
Maximum Sidelink processes test
1409
12.7.1
FDD
1409
12.8
Sustained downlink data rate with active Sidelink
1410
13
Void
1412
14
Performance requirement (V2X Sidelink Communication)
1412
14.1
General
1412
14.1.1
Applicability of requirements
1412
14.2
Demodulation of PSSCH
1413
14.3
Demodulation of PSCCH
1414
14.4
Power imbalance performance with two links
1414
14.5
Demodulation of PSBCH
1415
14.6
Demodulation of PSSCH with eNB based synchronization
1416
14.7
Soft buffer test
1416
14.8
PSCCH/PSSCH decoding capability test
1417
14.9
Sustained downlink data rate with active sidelink
1418
14.10
Soft buffer test (CA)
1419
14.11
PSCCH/PSSCH decoding capability test (CA)
1420
Annex A (normative):  Measurement channels
1423
A.1
General
1423
A.2
UL reference measurement channels
1423
A.2.1
General
1423
A.2.1.1
Applicability and common parameters
1423
A.2.1.2
Determination of payload size
1423
A.2.1.3
Overview of UL reference measurement channels
1424
A.2.2
Reference measurement channels for FDD
1443
A.2.2.1
Full RB allocation
1443
A.2.2.1.1
QPSK
1443
A.2.2.1.2
16-QAM
1445
A.2.2.1.3
64-QAM
1447
A.2.2.1.4
256 QAM
1448
A.2.2.2
Partial RB allocation
1448
A.2.2.2.1
QPSK
1449
A.2.2.2.2
16-QAM
1452
A.2.2.2.3
64-QAM
1454
A.2.2.2.4
256 QAM
1455
A.2.2.3
Void
1455
A.2.3
Reference measurement channels for TDD
1456
A.2.3.1
Full RB allocation
1456
A.2.3.1.1
QPSK
1456
A.2.3.1.2
16-QAM
1458
A.2.3.1.3
64-QAM
1461
A.2.3.1.4
256 QAM
1461
A.2.3.2
Partial RB allocation
1461
A.2.3.2.1
QPSK
1462
A.2.3.2.2
16-QAM
1466
A.2.3.2.3
64-QAM
1470
A.2.3.2.4
256 QAM
1471
A.2.3.3
Void
1471
A.2.4
Reference measurement channels for UE category NB1
1472
A.2.5
Reference measurement channels for LAA
1473
A.2.5.1
Full RB allocation
1473
A.2.5.1.1
QPSK
1473
A.2.5.1.2
16QAM
1473
A.2.5.1.3
64QAM
1474
A.2.5.2
Partial RB allocation
1474
A.2.5.2.1
QPSK
1474
A.2.5.2.2
16QAM
1475
A.2.5.2.3
64QAM
1475
A.3
DL reference measurement channels
1476
A.3.1
General
1476
A.3.1.1
Overview of DL reference measurement channels
1476
A.3.2
Reference measurement channel for receiver characteristics
1499
A.3.3
Reference measurement channels for PDSCH performance requirements (FDD)
1529
A.3.3.1
Single-antenna transmission (Common Reference Symbols)
1529
A.3.3.2
Multi-antenna transmission (Common Reference Symbols)
1534
A.3.3.2.1
Two antenna ports
1534
A.3.3.2.2
Four antenna ports
1541
A.3.3.3
Reference Measurement Channel for UE-Specific Reference Symbols
1545
A.3.3.3.0
Two antenna ports (no CSI-RS)
1545
A.3.3.3.1
Two antenna port (CSI-RS)
1546
A.3.3.3.2
Four antenna ports (CSI-RS)
1549
A.3.3.3.2A
Eight antenna ports (CSI-RS)
1555
A.3.3.3.3
Twelve antenna port (CSI-RS)
1556
A.3.3.3.4
Sixteen antenna port (CSI-RS)
1557
A.3.3.3.5
Twenty-four antenna port (CSI-RS)
1558
A.3.3.3.6
Thirty-two antenna port (CSI-RS)
1559
A.3.4
Reference measurement channels for PDSCH performance requirements (TDD)
1561
A.3.4.1
Single-antenna transmission (Common Reference Symbols)
1561
A.3.4.2
Multi-antenna transmission (Common Reference Signals)
1569
A.3.4.2.1
Two antenna ports
1569
A.3.4.2.2
Four antenna ports
1580
A.3.4.3
Reference Measurement Channels for UE-Specific Reference Symbols
1586
A.3.4.3.1
Single antenna port (Cell Specific)
1586
A.3.4.3.2
Two antenna ports (Cell Specific)
1587
A.3.4.3.3
Two antenna ports (CSI-RS)
1589
A.3.4.3.4
Four antenna ports (CSI-RS)
1595
A.3.4.3.5
Eight antenna ports (CSI-RS)
1602
A.3.4.3.6
Twelve antenna ports (CSI-RS)
1606
A.3.4.3.7
Sixteen antenna ports (CSI-RS)
1607
A.3.4.3.8
Twenty-four antenna ports (CSI-RS)
1608
A.3.4.3.9
Thirty-two antenna ports (CSI-RS)
1609
A.3.5
Reference measurement channels for PDCCH/PCFICH performance requirements
1611
A.3.5.1
FDD
1611
A.3.5.2
TDD
1611
A.3.5.3
LAA
1612
A.3.6
Reference measurement channels for PHICH performance requirements
1612
A.3.7
Reference measurement channels for PBCH performance requirements
1612
A.3.8
Reference measurement channels for MBMS performance requirements
1613
A.3.8.1
FDD
1613
A.3.8.2
TDD
1617
A.3.9
Reference measurement channels for sustained downlink data rate provided by lower layers
1619
A.3.9.1
FDD
1619
A.3.9.2
TDD
1623
A.3.9.3
FDD (EPDCCH scheduling)
1632
A.3.9.4
TDD (EPDCCH scheduling)
1633
A.3.9.5
LAA
1635
A.3.10
Reference Measurement Channels for EPDCCH performance requirements
1637
A.3.10.1
FDD
1637
A.3.10.2
TDD
1637
A.3.11
Reference Measurement Channels for MPDCCH performance requirements
1637
A.3.11.1
FDD and half-duplex FDD
1637
A.3.11.2
TDD
1638
A.3.12
Reference measurement channels for NPDSCH performance requirements
1639
A.3.12.1
In-band
1639
A.3.12.1.2
Two-antenna transmission
1639
A.3.12.2
Standalone/Guard-band
1641
A.3.12.2.1 Single-antenna transmission
1641
A.3.13
Reference measurement channels for NPDCCH performance requirements
1644
A.3.13.1
Half-duplex FDD
1644
A.3.13.2
TDD
1645
A.3.14
Reference measurement channels for NPBCH performance requirements for Cat NB1 UEs
1645
A.3.15
Reference Measurement Channels for LAA SCell with frame structure Type-3
1646
A.3.15.1
Multi-antenna transmission (Common Reference Symbols)
1646
A.3.15.1.1
Four antenna ports
1646
A.3.15.2
Reference Measurement Channel for UE-Specific Reference Symbols
1646
A.3.15.2.1
Two antenna ports (CSI-RS)
1646
A.3.16
Reference measurement channels for Slot-PDSCH and Subslot-PDSCH performance requirements
1648
A.3.16.1
FDD
1648
A.3.16.2
TDD
1652
A.3.17
Reference measurement channels for SPDCCH performance requirements
1653
A.3.17.1
FDD
1653
A.3.17.2
TDD
1654
A.4
CSI reference measurement channels
1654
A.5
OFDMA Channel Noise Generator (OCNG)
1667
A.5.1
OCNG Patterns for FDD
1667
A.5.1.1
OCNG FDD pattern 1: One sided dynamic OCNG FDD pattern
1667
A.5.1.2
OCNG FDD pattern 2: Two sided dynamic OCNG FDD pattern
1668
A.5.1.3
OCNG FDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz
1668
A.5.1.3A
OCNG FDD pattern 3A: 49 RB OCNG allocation with MBSFN enhancement in 10 MHz
1669
A.5.1.4
OCNG FDD pattern 4: One sided dynamic OCNG FDD pattern for MBMS transmission
1669
A.5.1.4A
OCNG FDD pattern 4A: One sided dynamic OCNG FDD pattern for enhanced MBMS transmission
1670
A.5.1.5
OCNG FDD pattern 5: One sided dynamic 16QAM modulated OCNG FDD pattern
1671
A.5.1.6
OCNG FDD pattern 6: dynamic OCNG FDD pattern when user data is in 2 non-contiguous blocks
1672
A.5.1.8
OCNG FDD pattern 8: Dynamic OCNG FDD pattern for TM10 transmission
1673
A.5.2
OCNG Patterns for TDD
1674
A.5.2.1
OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern
1674
A.5.2.2
OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern
1675
A.5.2.3
OCNG TDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz
1676
A.5.2.4
OCNG TDD pattern 4: One sided dynamic OCNG TDD pattern for MBMS transmission
1676
A.5.2.5
OCNG TDD pattern 5: One sided dynamic 16QAM modulated OCNG TDD pattern
1677
A.5.2.6
OCNG TDD pattern 6: dynamic OCNG TDD pattern when user data is in 2 non-contiguous blocks
1678
A.5.2.8
OCNG TDD pattern 8: Dynamic OCNG TDD pattern for TM10 transmission
1679
A.5.3
OCNG Patterns for Narrowband IoT
1680
A.5.3.1
Narrowband IoT OCNG pattern 1
1680
A.5.4
OCNG Patterns for frame structure type 3
1681
A.5.4.1
OCNG FS3 pattern 1: One sided dynamic OCNG frame structure type 3 pattern
1681
A.5.4.2
OCNG FS3 pattern 2: Two sided dynamic OCNG frame structure 3 pattern
1682
A.6
Sidelink reference measurement channels
1683
A.6.1
General
1683
A.6.1.1
Overview of ProSe reference measurement channels
1683
A.6.2
Reference measurement channel for receiver characteristics
1684
A.6.3
Reference measurement channels for PSDCH performance requirements
1686
A.6.4
Reference measurement channels for PSCCH performance requirements
1687
A.6.5
Reference measurement channels for PSSCH performance requirements
1687
A.6.6
Reference measurement channels for PSBCH performance requirements
1688
A.7
Sidelink reference resource pool configurations
1689
A.7.1
Reference resource pool configurations for ProSe Direct Discovery demodulation tests
1689
A.7.1.1
FDD
1689
A.7.1.2
TDD
1692
A.7.2
Reference resource pool configurations for ProSe Direct Communication demodulation tests
1694
A.7.2.1
FDD
1694
A.8
V2X reference measurement channels
1699
A.8.1
General
1699
A.8.1.1
Overview of V2X reference measurement channels
1700
A.8.2
Reference measurement channel for receiver characteristics
1700
A.8.3
Reference measurement channel for transmitter characteristics
1702
A.8.4
Reference measurement for PSCCH performance requirements
1705
A.8.5
Reference measurement for PSSCH performance requirements
1706
A.8.6
Reference measurement for PSBCH performance requirements
1706
A.9
V2X reference resource pool configurations
1707
Annex B (normative):  Propagation conditions
1710
B.1
Static propagation condition
1710
B.1.1
UE Receiver with 2Rx
1710
B.1.2
UE Receiver with 4Rx
1710
B.1.3
UE Receiver with 8Rx
1711
B.2
Multi-path fading propagation conditions
1712
B.2.1
Delay profiles
1712
B.2.2
Combinations of channel model parameters
1713
B.2.3
MIMO Channel Correlation Matrices
1714
B.2.3.1
Definition of MIMO Correlation Matrices
1714
B.2.3.2
MIMO Correlation Matrices at High, Medium and Low Level
1719
B.2.3A
MIMO Channel Correlation Matrices using cross polarized antennas
1722
B.2.3A.1
Definition of MIMO Correlation Matrices using cross polarized antennas
1723
B.2.3A.2
Spatial Correlation Matrices using cross polarized antennas at eNB and UE sides
1723
B.2.3A.2.1
Spatial Correlation Matrices at eNB side
1723
B.2.3A.2.2
Spatial Correlation Matrices at UE side
1724
B.2.3A.4
Beam steering approach
1727
B.2.3B
MIMO Channel Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
1727
B.2.3B.1
Definition of MIMO Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
1728
B.2.3B.2
Spatial Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
1729
B.2.3B.2.1
Spatial Correlation Matrices at eNB side
1729
B.2.3B.2.2
Spatial Correlation Matrices at UE side
1729
B.2.3B.3
MIMO Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
1729
B.2.3B.4
Beam steering approach
1732
B.2.3B.4A
Beam steering approach with dual cluster beams
1733
B.2.4
Propagation conditions for CQI tests
1734
B.2.4.1
Propagation conditions for CQI tests with multiple CSI processes
1734
B.2.5
Void
1734
B.2.6
MBSFN Propagation Channel Profile
1734
B.2.6.1
Subcarrier spacing 15kHz or 7.5kHz
1734
B.2.6.2
Subcarrier spacing 1.25kHz
1735
B.3
High speed train scenario
1736
B.3A
HST-SFN scenario
1737
B.4
Beamforming Model
1741
B.4.1
Single-layer random beamforming (Antenna port 5, 7, or 8)
1741
B.4.1A
Single-layer random beamforming (Antenna port 7, 8, 11 or 13 with enhanced DMRS table configured)
1741
B.4.2
Dual-layer random beamforming (antenna ports 7 and 8)
1742
B.4.3
Generic beamforming model (antenna ports 7-14)
1742
B.4.4
Random beamforming for EPDCCH distributed transmission (Antenna port 107 and 109)
1743
B.4.5
Random beamforming for EPDCCH localized transmission (Antenna port 107, 108, 109 or 110)
1743
B.4.6
Beamforming model for CRI test
1743
B.5
Interference models for enhanced performance requirements Type-A
1745
B.5.1
Dominant interferer proportion
1745
B.5.2
Transmission mode 3 interference model
1745
B.5.3
Transmission mode 4 interference model
1746
B.5.4
Transmission mode 9 interference model
1746
B.6
Interference models for enhanced performance requirements Type-B
1746
B.6.1
Transmission mode 2 interference model
1747
B.6.2
Transmission mode 3 interference model
1747
B.6.3
Transmission mode 4 interference model
1747
B.6.4
Transmission mode 9 interference model
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