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471
8.2.1.2.4
Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
473
8.2.1.2.5
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference model
475
8.2.1.2.6
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference model
476
8.2.1.2.7
Minimum Requirement 2 Tx Antenna Port (Superposed transmission)
477
8.2.1.3
Open-loop spatial multiplexing performance
477
8.2.1.3.1
Minimum Requirement 2 Tx Antenna Port
477
8.2.1.3.1A
Soft buffer management test
480
8.2.1.3.1B
Enhanced Performance Requirement Type C –2Tx Antenna Ports
482
8.2.1.3.1C
Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference
482
8.2.1.3.2
Minimum Requirement 4 Tx Antenna Port
483
8.2.1.3.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
484
8.2.1.3.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
488
8.2.1.3.5
Minimum Requirement 2 Tx Antenna Port (Superposed transmission)
490
8.2.1.4
Closed-loop spatial multiplexing performance
491
8.2.1.4.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port
491
8.2.1.4.1A
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
491
8.2.1.4.1B
Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
492
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)
494
8.2.1.4.1D
Enhanced Performance Requirement Type B - Single-layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
496
8.2.1.4.1E
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports with CRS assistance information
498
8.2.1.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
499
8.2.1.4.2A
Enhanced Performance Requirement Type C – Multi-layer Spatial Multiplexing 2Tx Antenna Ports
499
8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
500
8.2.1.4.3A
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
503
8.2.1.4.4
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port (Superposed transmission)
505
8.2.1.5
MU-MIMO
506
8.2.1.6
[Control channel performance: D-BCH and PCH]
506
8.2.1.7
Carrier aggregation with power imbalance
506
8.2.1.7.1
Minimum Requirement
506
8.2.1.8
Intra-band non-contiguous carrier aggregation with timing offset
507
8.2.1.8.1
Minimum Requirement
507
8.2.1.9
HST-SFN performance
508
8.2.1.9.1
Minimum Requirement
508
8.2.2
TDD (Fixed Reference Channel)
509
8.2.2.1
Single-antenna port performance
509
8.2.2.1.1
Minimum Requirement
509
8.2.2.1.2
Void
513
8.2.2.1.3
Void
513
8.2.2.1.4
Minimum Requirement 1 PRB allocation in presence of MBSFN
513
8.2.2.2
Transmit diversity performance
514
8.2.2.2.1
Minimum Requirement 2 Tx Antenna Port
514
8.2.2.2.2
Minimum Requirement 4 Tx Antenna Port
514
8.2.2.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
515
8.2.2.2.3A
Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
517
8.2.2.2.4
Enhanced Performance Requirement Type A – 2 Tx Antenna Ports with TM3 interference model
519
8.2.2.2.5
Minimum Requirement 2 Tx Antenna Port (when EIMTA-MainConfigServCell-r12 is configured)
521
8.2.2.2.6
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference model
521
8.2.2.2.7
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference model
523
8.2.2.2.8
Minimum Requirement 2 Tx Antenna Port (Superposed transmission)
524
8.2.2.3
Open-loop spatial multiplexing performance
525
8.2.2.3.1
Minimum Requirement 2 Tx Antenna Port
525
8.2.2.3.1A
Soft buffer management test
527
8.2.2.3.1B
Enhanced Performance Requirement Type C - 2Tx Antenna Ports
527
8.2.2.3.1C
Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference
528
8.2.2.3.2
Minimum Requirement 4 Tx Antenna Port
529
8.2.2.3.3
Minimum Requirement 2Tx antenna port (demodulation subframe overlaps with aggressor cell ABS)
530
8.2.2.3.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
534
8.2.2.3.5
Minimum Requirement 2 Tx Antenna Port (Superposed transmission)
536
8.2.2.4
 Closed-loop spatial multiplexing performance
537
8.2.2.4.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port
537
8.2.2.4.1A
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
537
8.2.2.4.1B
Enhanced Performance Requirement Type A – Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
538
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)
540
8.2.2.4.1D
Enhanced Performance Requirement Type B - Single-layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
542
8.2.2.4.1E
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports with CRS assistance information
544
8.2.2.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
545
8.2.2.4.2A
Enhanced Performance Requirement Type C Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
546
8.2.2.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
547
8.2.2.4.3A
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
550
8.2.2.4.4
Void
552
8.2.2.4.5
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port (Superposed transmission)
552
8.2.2.5
MU-MIMO
553
8.2.2.6
[Control channel performance: D-BCH and PCH]
553
8.2.2.7
Carrier aggregation with power imbalance
553
8.2.2.7.1
Minimum Requirement
553
8.2.2.8
Intra-band contiguous carrier aggregation with minimum channel spacing
554
8.2.2.8.1
Minimum Requirement
554
8.2.2.9
HST-SFN performance
555
8.2.2.9.1
Minimum Requirement
555
8.2.3
TDD FDD CA (Fixed Reference Channel)
555
8.2.3.1
Single-antenna port performance
556
8.2.3.1.1
Minimum Requirement for FDD PCell
556
8.2.3.1.2
Minimum Requirement for TDD PCell
559
8.2.3.2
Open-loop spatial multiplexing performance 2Tx Antenna port
561
8.2.3.2.1
Minimum Requirement for FDD PCell
561
8.2.3.2.1A
Soft buffer management test for FDD PCell
564
8.2.3.2.2
Minimum Requirement for TDD PCell
565
8.2.3.2.2A
Soft buffer management test for TDD PCell
568
8.2.3.3
 Closed-loop spatial multiplexing performance 4Tx Antenna Port
569
8.2.3.3.1
Minimum Requirement for FDD PCell
569
8.2.3.3.2
Minimum Requirement for TDD PCell
572
8.2.3.4
Minimum Requirement for Closed-loop spatial multiplexing performance 4Tx Antenna Port for dual connectivity
575
8.2.4
LAA
577
8.2.4.1
Closed-loop spatial multiplexing performance 4Tx Antenna Port
577
8.2.4.1.1
FDD PCell (FDD single carrier)
577
8.2.4.1.2
TDD PCell (TDD single carrier)
580
8.3
Demodulation of PDSCH (User-Specific Reference Symbols)
584
8.3.1
FDD
584
8.3.1.1
Single-layer Spatial Multiplexing
584
8.3.1.1A
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model
586
8.3.1.1B
Single-layer Spatial Multiplexing (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
588
8.3.1.1C
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM9 interference model
590
8.3.1.1D
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with CRS interference model
592
8.3.1.1E
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM3 interference model
593
8.3.1.1F
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM10 serving cell configuration and TM9 interference model
594
8.3.1.1G
Single-layer Spatial Multiplexing (CRS assistance information is configured)
596
8.3.1.1H
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
598
8.3.1.1I
Single-layer Spatial Multiplexing (with assistance information for simultaneous transmition interfering PDSCH)
599
8.3.1.2
Dual-Layer Spatial Multiplexing
601
8.3.1.2A
Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
602
8.3.1.3
Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports
603
8.3.1.3.1
Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)
603
8.3.1.3.2
Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources)
605
8.3.1.3.3
Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
607
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)
609
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)
611
8.3.2
TDD
613
8.3.2.1
Single-layer Spatial Multiplexing
614
8.3.2.1A
Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)
616
8.3.2.1B
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model
618
8.3.2.1C
Single-layer Spatial Multiplexing (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
620
8.3.2.1D
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM9 interference
622
8.3.2.1E
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with CRS interference model
624
8.3.2.1F
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM3 interference
626
8.3.2.1G
Enhanced Performance Requirement Type B – Single-layer Spatial Multiplexing with TM10 serving cell configuration and TM9 interference model
627
8.3.2.1H
Single-layer Spatial Multiplexing (CRS assistance information is configured)
629
8.3.2.1I
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
631
8.3.2.1J
Single-layer Spatial Multiplexing (with assistance information for simultaneous transmition interfering PDSCH)
632
8.3.2.2
Dual-Layer Spatial Multiplexing
634
8.3.2.2A
Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
634
8.3.2.3
Dual-Layer Spatial Multiplexing (with multiple CSI-RS configurations)
635
8.3.2.4
Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports
636
8.3.2.4.1
Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)
636
8.3.2.4.2
Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources)
638
8.3.2.4.3
Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
640
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)
642
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)
644
8.3.3
LAA
646
8.3.3.1
Dual-Layer Spatial Multiplexing with DM-RS
646
8.3.3.1.1
FDD PCell (FDD single carrier)
646
8.3.3.1.2
TDD Pcell (TDD single carrier)
650
8.4
Demodulation of PDCCH/PCFICH
654
8.4.1
FDD
654
8.4.1.1
Single-antenna port performance
654
8.4.1.2
Transmit diversity performance
655
8.4.1.2.1
Minimum Requirement 2 Tx Antenna Port
655
8.4.1.2.2
Minimum Requirement 4 Tx Antenna Port
655
8.4.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
655
8.4.1.2.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
659
8.4.1.2.5
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port under Asynchronous Network
663
8.4.1.2.6
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
664
8.4.1.2.7
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Colliding CRS Dominant Interferer
665
8.4.1.2.8
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
666
8.4.2
TDD
667
8.4.2.1
Single-antenna port performance
668
8.4.2.2
Transmit diversity performance
668
8.4.2.2.1
Minimum Requirement 2 Tx Antenna Port
668
8.4.2.2.2
Minimum Requirement 4 Tx Antenna Port
669
8.4.2.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
669
8.4.2.2.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
673
8.4.2.2.5
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Colliding CRS Dominant Interferer
677
8.4.2.2.6
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
678
8.4.2.2.7
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Colliding CRS Dominant Interferer
679
8.4.2.2.8
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Non-Colliding CRS Dominant Interferer
680
8.4.3
LAA
681
8.4.3.1
Transmit diversity performance
681
8.4.3.1.1
FDD Pcell (FDD single carrier)
681
8.4.3.1.2
TDD Pcell (TDD single carrier)
682
8.5
Demodulation of PHICH
683
8.5.1
FDD
684
8.5.1.1
Single-antenna port performance
684
8.5.1.2
Transmit diversity performance
684
8.5.1.2.1
Minimum Requirement 2 Tx Antenna Port
684
8.5.1.2.2
Minimum Requirement 4 Tx Antenna Port
685
8.5.1.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
685
8.5.1.2.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
687
8.5.1.2.5
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports under Asynchronous Network
689
8.5.1.2.6
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
690
8.5.1.2.7
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Colliding CRS Dominant Interferer
691
8.5.1.2.8
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
692
8.5.2
TDD
693
8.5.2.1
Single-antenna port performance
694
8.5.2.2
Transmit diversity performance
694
8.5.2.2.1
Minimum Requirement 2 Tx Antenna Port
694
8.5.2.2.2
Minimum Requirement 4 Tx Antenna Port
695
8.5.2.2.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
695
8.5.2.2.4
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured)
697
8.5.2.2.5
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Colliding CRS Dominant Interferer
699
8.5.2.2.6
Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
700
8.5.2.2.7
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Colliding CRS Dominant Interferer
701
8.5.2.2.8
Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
702
8.6
Demodulation of PBCH
703
8.6.1
FDD
703
8.6.1.1
Single-antenna port performance
703
8.6.1.2
Transmit diversity performance
704
8.6.1.2.1
Minimum Requirement 2 Tx Antenna Port
704
8.6.1.2.2
Minimum Requirement 4 Tx Antenna Port
704
8.6.1.2.3
Minimum Requirement 2 Tx Antenna Port under Time Domain Measurement Resource Restriction with CRS Assistance Information
704
8.6.2
TDD
706
8.6.2.1
Single-antenna port performance
706
8.6.2.2
Transmit diversity performance
706
8.6.2.2.1
Minimum Requirement 2 Tx Antenna Port
706
8.6.2.2.2
Minimum Requirement 4 Tx Antenna Port
706
8.6.2.2.3
Minimum Requirement 2 Tx Antenna Port under Time Domain Measurement Resource Restriction with CRS Assistance Information
707
8.7
Sustained downlink data rate provided by lower layers
708
8.7.1
FDD (single carrier and CA)
708
8.7.2
TDD (single carrier and CA)
714
8.7.3
FDD (EPDCCH scheduling)
718
8.7.4
TDD (EPDCCH scheduling)
720
8.7.5
TDD FDD CA
722
8.7.5.1
Minimum Requirement FDD PCell
723
8.7.5.2
Minimum Requirement TDD PCell
727
8.7.6
FDD (DC)
731
8.7.7
TDD (DC)
736
8.7.8
TDD FDD (DC)
739
8.7.9
FDD (4 layer MIMO)
742
8.7.10
TDD (4 layer MIMO)
744
8.7.11
TDD FDD CA (4 layer MIMO)
746
8.7.11.1
Void
748
8.7.12 LAA
748
8.7.12.1 FDD CA in licensed bands
748
8.7.12.2 TDD CA in licensed bands
750
8.7.12.3
TDD-FDD CA in licensed bands
752
8.7.13 FDD DC (4 layer MIMO)
755
8.7.14 TDD DC (4 layer MIMO)
756
8.7.15
TDD FDD DC (4 layer MIMO)
758
8.8
Demodulation of EPDCCH
760
8.8.1
Distributed Transmission
760
8.8.1.1
FDD
760
8.8.1.1.1
Void
761
8.8.1.2
TDD
761
8.8.1.2.1
Void
762
8.8.2
Localized Transmission with TM9
762
8.8.2.1
FDD
762
8.8.2.1.1
Void
763
8.8.2.1.2
Void
764
8.8.2.2
TDD
764
8.8.2.2.1
Void
766
8.8.2.2.2
Void
766
8.8.3
Localized transmission with TM10 Type B quasi co-location type
766
8.8.3.1
FDD
766
8.8.3.2
TDD
768
8.8.4
Enhanced Downlink Control Channel Performance Requirements Type A - Localized Transmission with CRS Interference Model
770
8.8.4.1
FDD
770
8.8.4.2
TDD
771
8.8.5
Enhanced Downlink Control Channel Performance Requirements Type A - Distributed Transmission with TM9 Interference Model
773
8.8.5.1
TDD
773
8.8.6
Enhanced Downlink Control Channel Performance Requirements Type A - Distributed Transmission with TM3 Interference Model
774
8.8.6.1
FDD
774
8.9
Demodulation (single receiver antenna)
775
8.9.1
PDSCH
775
8.9.1.1
FDD and half-duplex FDD (Fixed Reference Channel)
775
8.9.1.1.1
Transmit diversity performance (Cell-Specific Reference Symbols)
775
8.9.1.1.2
Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
776
8.9.1.1.3
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
777
8.9.1.2
TDD (Fixed Reference Channel)
778
8.9.1.2.1
Transmit diversity performance (Cell-Specific Reference Symbols)
779
8.9.1.2.2
 Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
780
8.9.1.2.3
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
781
8.9.2
PHICH
783
8.9.2.1
FDD and half-duplex FDD
783
8.9.2.1.1
Transmit diversity performance
783
8.9.2.2
TDD
783
8.9.2.2.1
Transmit diversity performance
783
8.9.3
PBCH
783
8.9.3.1
FDD and half-duplex FDD
783
8.9.3.1.1
Transmit diversity performance
783
8.9.3.2
TDD
784
8.9.3.2.1
Transmit diversity performance
784
8.10
Demodulation (4 receiver antenna ports)
784
8.10.1
PDSCH
784
8.10.1.1
FDD (Fixed Reference Channel)
784
8.10.1.1.1
Transmit diversity performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
784
8.10.1.1.1A
Transmit diversity performance wit Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
785
8.10.1.1.2
Open-loop spatial multiplexing performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
787
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)
787
8.10.1.1.4
Closed-loop spatial multiplexing performance, Dual-Layer Spatial Multiplexing 4 Tx Antenna Port (Cell-Specific Reference Symbols)
788
8.10.1.1.5
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
789
8.10.1.1.5A
Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
791
8.10.1.1.5B
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
792
8.10.1.1.6
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
793
8.10.1.1.7
Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
795
8.10.1.1.8
Closed-loop spatial multiplexing performance, 4 Layers spatial multiplexing 4 Tx antennas (Cell-Specific Reference Symbols)
795
8.10.1.1.9
4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
796
8.10.1.2
TDD (Fixed Reference Channel)
797
8.10.1.2.1
Transmit diversity performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
798
8.10.1.2.1A
Transmit diversity performance with Enhanced Performance Requirement Type A – 2 Tx Antenna Ports with TM3 interference model
799
8.10.1.2.2
Open-loop spatial multiplexing performance  with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
800
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)
800
8.10.1.2.4
Closed-loop spatial multiplexing performance, Dual-Layer Spatial Multiplexing 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
801
8.10.1.2.5
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
802
8.10.1.2.5A
Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)
804
8.10.1.2.5B
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
805
8.10.1.2.6
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
806
8.10.1.2.7
Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
808
8.10.1.2.8
Closed-loop spatial multiplexing performance, 4 Layers spatial multiplexing 4 Tx antennas
808
8.10.1.2.9
4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
809
8.10.2
PDCCH/PCFICH
810
8.10.2.1
FDD
810
8.10.2.1.1
Single-antenna port performance
811
8.10.2.1.2
Transmit diversity performance with 2 Tx Antenna Ports
811
8.10.2.1.3
Transmit diversity performance with 4 Tx Antenna Ports
811
8.10.2.2
TDD
812
8.10.2.2.1
Single-antenna port performance
812
8.10.2.2.2
Transmit diversity performance with 2 Tx Antenna Ports
812
8.10.2.2.3
Transmit diversity performance with 4 Tx Antenna Ports
813
8.10.3
PHICH
813
8.10.3.1
 FDD
813
8.10.3.1.1
Single Tx Antenna Port performance
813
8.10.3.1.2
Transmit diversity performance with 2 Tx Antenna Ports
814
8.10.3.1.3
Transmit diversity performance with 4 Tx Antenna Ports
814
8.10.3.2
TDD
814
8.10.3.2.1
Single Tx Antenna Port performance
815
8.10.3.2.2
Transmit diversity performance with 2 Tx Antenna Ports
815
8.10.3.2.3
Transmit diversity performance with 4 Tx Antenna Ports
815
8.10.4
ePDCCH
816
8.10.4.1
Distributed Transmission with 4Rx
816
8.10.4.1.1
FDD
816
8.10.4.1.2
TDD
817
8.10.4.2
Localized Transmission with TM9 and 4Rx
818
8.10.4.2.1
FDD
818
8.10.4.2.2
TDD
819
8.11
Demodulation (UE supporting coverage enhancement)
820
8.11.1
PDSCH
820
8.11.1.1
FDD and half-duplex FDD (Fixed Reference Channel)
820
8.11.1.1.1
Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
820
8.11.1.1.2
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
822
8.11.1.1.3
Transmit diversity performance (Cell-Specific Reference Symbols)
824
8.11.1.2
TDD (Fixed Reference Channel)
825
8.11.1.2.1
Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
826
8.11.1.2.2
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
827
8.11.1.2.3
Transmit diversity performance (Cell-Specific Reference Symbols)
829
8.11.2
MPDCCH
830
8.11.2.1
FDD and half-duplex FDD
830
8.11.2.1.1
CE Mode A
831
8.11.2.1.2
CE Mode B
831
8.11.2.2
TDD
832
8.11.2.2.1
CE Mode A
832
8.11.2.2.2
CE Mode B
833
8.11.3
PBCH
833
8.11.3.1
FDD and half-duplex FDD
833
8.11.3.1.1
Transmit diversity performance
833
8.11.3.2
TDD
834
8.11.3.2.1
Transmit diversity performance
834
8.12
Demodulation of Narrowband IoT
835
8.12.1
NPDSCH
835
8.12.1.1
Half-duplex FDD
835
8.12.1.1.1
Minimum Requirements for In-band
835
8.12.1.1.2
Minimum Requirements for Standalone/Guard-band
836
8.12.2
NPDCCH
837
8.12.2.1
Half-duplex FDD
837
8.12.2.1.1
Single-antenna performance
838
8.12.2.1.2
Transmit diversity performance
838
8.12.3
Demodulation of NPBCH
838
8.12.3.1
HD-FDD
839
8.12.3.1.1
Single-antenna port performance with single NPBCH TTI
839
8.12.3.1.2
Transmit diversity performance
839
8.13
Demodulation of PDSCH CA and DC(4 receiver antenna ports)
839
8.13.1
FDD (CA and DC)
839
8.13.1.1
Closed-loop spatial multiplexing performance
840
8.13.1.1.1
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
840
8.13.1.1.2
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
843
8.13.1.1.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port with 256QAM
845
8.13.1.1.4
Minimum Requirement Four-Layer Spatial Multiplexing 4 Tx Antenna Port
846
8.13.1.2
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
848
8.13.1.2.1
Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port
848
8.13.1.3
Enhanced Performance Requirements Type A Closed-loop spatial multiplexing
851
8.13.1.3.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols)
851
8.13.1.4
Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
852
8.13.1.4.1
Minimum Requirement Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
852
8.13.2
TDD (CA and DC)
855
8.13.2.1
Closed-loop spatial multiplexing performance
856
8.13.2.1.1
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
856
8.13.2.1.2
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
857
8.13.2.1.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port with 256QAM
859
8.13.2.1.4
Minimum Requirement Four-Layer Spatial Multiplexing 4 Tx Antenna Port
861
8.13.2.2
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
862
8.13.2.2.1
Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port
862
8.13.2.4
Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
865
8.13.2.4.1
Minimum Requirement Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
865
8.13.3
TDD-FDD (CA and DC)
867
8.13.3.1
 Closed-loop spatial multiplexing performance 4Tx Antenna Port
868
8.13.3.1.1
Minimum Requirement for FDD PCell
868
8.13.3.1.2
Minimum Requirement for TDD PCell
871
8.13.3.2
Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
874
8.13.3.2.1
Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port for FDD PCell
874
8.13.3.2.2
Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port for TDD PCell
877
8.13.3.3
Enhanced Performance Requirements Type A Closed-loop spatial multiplexing
880
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
880
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
882
8.13.3.4
Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
884
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
884
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
886
8.13.3.5
 Closed-loop spatial multiplexing performance 4Tx Antenna Port for DC
889
8.13.3.5.1
Minimum Requirement for FDD PCell
889
8.13.3.5.2
Minimum Requirement for TDD PCell
891
8.13.3.6
 Closed-loop spatial multiplexing performance 4Tx Antenna Port with 256QAM
893
8.13.3.6.1
Minimum Requirement for FDD PCell
893
8.13.3.6.2
Minimum Requirement for TDD PCell
895
8.13.3.7
 Closed-loop spatial multiplexing performance 4Tx Antenna Port with Four layers
896
8.13.3.7.1
Minimum Requirement for FDD PCell
896
8.13.3.7.2
Minimum Requirement for TDD PCell
898
9
Reporting of Channel State Information
899
9.1
General
899
9.1.1
Applicability of requirements
899
9.1.1.1
Applicability of requirements for different channel bandwidths
899
9.1.1.2
Applicability and test rules for different CA configurations and bandwidth combination sets
899
9.1.1.2A
Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets
900
9.1.1.3
Test coverage for different number of componenet carriers
901
9.1.1.4
Applicability of performance requirements for 4Rx capable UEs
901
9.1.1.4.1
Applicability rule and antenna connection for single carrier tests with 2Rx
901
9.1.1.4.2
Applicability rule and antenna connection for CA tests with 2Rx
903
9.1.1.4.3
Applicability rule and antenna connection for single carrier tests with 4Rx
903
9.2
 CQI reporting definition under AWGN conditions
904
9.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols)
904
9.2.1.1
FDD
904
9.2.1.2
TDD
905
9.2.1.3
FDD (CSI measurements in case two CSI subframe sets are configured)
906
9.2.1.4
TDD (CSI measurements in case two CSI subframe sets are configured)
908
9.2.1.5
FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
910
9.2.1.6
TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
912
9.2.1.7
FDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
914
9.2.1.8
TDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
915
9.2.2
Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)
915
9.2.2.1
FDD
915
9.2.2.2
TDD
916
9.2.3
Minimum requirement PUCCH 1-1 (CSI Reference Symbols)
917
9.2.3.1
FDD
917
9.2.3.1A
FDD (With channelMeasRestriction configured)
918
9.2.3.2
TDD
919
9.2.3.2A
TDD (With channelMeasRestriction configured)
920
9.2.4
Minimum requirement PUCCH 1-1 (With Single CSI Process)
921
9.2.4.1
FDD
922
9.2.4.1A
FDD (With interferenceMeasRestriction configured)
924
9.2.4.2
TDD
926
9.2.4.2A
TDD (With interferenceMeasRestriction configured)
928
9.2.5
Minimum requirement PUCCH 1-1 (when csi-SubframeSet –r12 and EIMTA-MainConfigServCell-r12 are configured)
930
9.2.6
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
932
9.2.6.1
Frame structure type 3 with FDD Pcell
932
9.2.6.2
Frame structure type 3 with TDD Pcell
934
9.2.7
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
936
9.2.7.1
Frame structure type 3 wth FDD Pcell
936
9.2.7.2
Frame structure type 3 wth TDD Pcell
938
9.3
CQI reporting under fading conditions
941
9.3.1
Frequency-selective scheduling mode
941
9.3.1.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
942
9.3.1.1.1
FDD
942
9.3.1.1.2
TDD
943
9.3.1.1.3
FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
944
9.3.1.1.4
TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
947
9.3.1.1.5
TDD (when csi-SubframeSet –r12 is configured)
949
9.3.1.2
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
951
9.3.1.2.1
FDD
951
9.3.1.2.2
TDD
952
9.3.1.2.3
FDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
954
9.3.1.2.4
TDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
955
9.3.1.2.5
Void
956
9.3.1.2.6
TDD (when csi-SubframeSet –r12 is configured with one CSI process)
956
9.3.2
Frequency non-selective scheduling mode
959
9.3.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
959
9.3.2.1.1
FDD
959
9.3.2.1.2
TDD
961
9.3.2.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
963
9.3.2.2.1
FDD
963
9.3.2.2.2
TDD
964
9.3.3
Frequency-selective interference
966
9.3.3.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbol)
966
9.3.3.1.1
FDD
966
9.3.3.1.2
TDD
967
9.3.3.2
Void
968
9.3.3.2.1
Void
968
9.3.3.2.2
Void
968
9.3.4
UE-selected subband CQI
968
9.3.4.1
Minimum requirement PUSCH 2-0 (Cell-Specific Reference Symbols)
968
9.3.4.1.1
FDD
968
9.3.4.1.2
TDD
969
9.3.4.2
Minimum requirement PUCCH 2-0 (Cell-Specific Reference Symbols)
970
9.3.4.2.1
FDD
970
9.3.4.2.2
TDD
972
9.3.5
Additional requirements for enhanced receiver Type A
974
9.3.5.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
974
9.3.5.1.1
FDD
974
9.3.5.1.2
TDD
975
9.3.5.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
977
9.3.5.2.1
FDD
977
9.3.5.2.2
TDD
979
9.3.6
Minimum requirement (With multiple CSI processes)
981
9.3.6.1
FDD
981
9.3.6.2
TDD
985
9.3.7
Minimum requirement PUSCH 3-2
988
9.3.7.1
FDD
988
9.3.7.2
TDD
989
9.3.8
Additional requirements for enhanced receiver Type B
991
9.3.8.1
Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)
991
9.3.8.1.1
FDD
991
9.3.8.1.2
TDD
992
9.3.8.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbols)
994
9.3.8.2.1
FDD
994
9.3.8.2.2
TDD
996
9.3.8.3
Minimum requirement with CSI process
998
9.3.8.3.1
FDD
998
9.3.8.3.2
TDD
1000
9.4
Reporting of Precoding Matrix Indicator (PMI)
1002
9.4.1
Single PMI
1003
9.4.1.1
Minimum requirement PUSCH 3-1 (Cell-Specific Reference Symbols)
1003
9.4.1.1.1
FDD
1003
9.4.1.1.2
TDD
1004
9.4.1.2
 Minimum requirement PUCCH 2-1 (Cell-Specific Reference Symbols)
1005
9.4.1.2.1
FDD
1005
9.4.1.2.2
TDD
1006
9.4.1.3
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
1008
9.4.1.3.1
FDD
1008
9.4.1.3.2
TDD
1009
9.4.1.3.3
FDD (with Class A 12Tx codebook)
1011
9.4.1.3.4
TDD (with Class A 12Tx codebook)
1013
9.4.1.4
Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
1015
9.4.1.4.1
FDD (with 4Tx enhanced codebook)
1015
9.4.1.4.2
TDD (with 4Tx enhanced codebook)
1017
9.4.1.4.3
FDD (with Class B alternative codebook for one CSI-RS resource configured)
1019
9.4.1.4.4
TDD (with Class B alternative codebook for one CSI-RS resource configured)
1021
9.4.1a
Void
1023
9.4.1a.1
Void
1023
9.4.1a.1.1
Void
1023
9.4.1a.1.2
Void
1023
9.4.2
Multiple PMI
1023
9.4.2.1
Minimum requirement PUSCH 1-2 (Cell-Specific Reference Symbols)
1023
9.4.2.1.1
FDD
1023
9.4.2.1.2
TDD
1024
9.4.2.2
 Minimum requirement PUSCH 2-2 (Cell-Specific Reference Symbols)
1025
9.4.2.2.1
FDD
1025
9.4.2.2.2
TDD
1026
9.4.2.3
Minimum requirement PUSCH 1-2 (CSI Reference Symbol)
1027
9.4.2.3.1
FDD
1027
9.4.2.3.2
TDD
1029
9.4.2.3.3
FDD (with 4Tx enhanced codebook)
1031
9.4.2.3.4
TDD (with 4Tx enhanced codebook)
1033
9.4.2.3.5
FDD (with Class A 16Tx codebook)
1035
9.4.2.3.6
TDD (with Class A 16Tx codebook)
1037
9.4.3
Void
1039
9.4.3.1
Void
1039
9.4.3.1.1
Void
1039
9.4.3.1.2
Void
1039
9.5
 Reporting of Rank Indicator (RI)
1039
9.5.1
Minimum requirement (Cell-Specific Reference Symbols)
1039
9.5.1.1
FDD
1039
9.5.1.2
TDD
1040
9.5.2
Minimum requirement (CSI Reference Symbols)
1041
9.5.2.1
FDD
1041
9.5.2.2
TDD
1043
9.5.3
Minimum requirement (CSI measurements in case two CSI subframe sets are configured)
1045
9.5.3.1
FDD
1045
9.5.3.2
TDD
1047
9.5.4
Minimum requirement (CSI measurements in case two CSI subframe sets are configured and CRS assistance information are configured)
1049
9.5.4.1
FDD
1049
9.5.4.2
TDD
1051
9.5.5
Minimum requirement (with CSI process)
1053
9.5.5.1
FDD
1054
9.5.5.2
TDD
1056
9.6
 Additional requirements for carrier aggregation
1058
9.6.1
 Periodic reporting on multiple cells (Cell-Specific Reference Symbols)
1058
9.6.1.1
FDD
1058
9.6.1.2
TDD
1062
9.6.1.3
TDD-FDD CA with FDD PCell
1064
9.6.1.4
TDD-FDD CA with TDD PCell
1067
9.7
 CSI reporting (Single receiver antenna)
1070
9.7.1
CQI reporting definition under AWGN conditions
1071
9.7.1.1
FDD and half-duplex FDD
1071
9.7.1.2
TDD
1071
9.7.1.3 FDD (Category 1bis UE)
1072
9.7.1.4 TDD (Category 1bis UE)
1073
9.7.2
CQI reporting under fading conditions
1074
9.7.2.1
FDD and half-duplex FDD
1074
9.7.2.2
TDD
1075
9.7.2.3 FDD (Category 1bis UE)
1076
9.7.2.4 TDD (Category 1bis UE)
1077
9.8
CSI reporting (UE supporting coverage enhancement)
1078
9.8.1
CQI reporting definition under AWGN conditions
1078
9.8.1.1
FDD and half-duplex FDD
1078
9.8.1.2
TDD
1079
9.8.2
UE-selected subband CQI
1080
9.8.2.1
FDD and half-duplex FDD
1080
9.8.2.2
TDD
1082
9.9
CSI reporting for 4Rx UE
1084
9.9.1
CQI reporting definition under AWGN conditions
1084
9.9.1.1
Minimum requirement PUCCH 1-0 with Rank 1 (Cell-Specific Reference Symbols)
1084
9.9.1.1.1
FDD
1084
9.9.1.1.2
TDD
1085
9.9.1.2
Minimum requirement PUCCH 1-1 with Rank 2 (CSI Reference Symbols)
1085
9.9.1.2.1
FDD
1085
9.9.1.2.2
TDD
1086
9.9.1.3
 Minimum requirement PUCCH 1-1 with Rank 4 (Cell-Specific Reference Symbols)
1087
9.9.1.3.1
FDD
1088
9.9.1.3.2
TDD
1088
9.9.1.4
Minimum requirement PUCCH 1-1 with Rank 3 (CSI Reference Symbols)
1089
9.9.1.4.1
FDD
1089
9.9.1.4.2
TDD
1090
9.9.2
CQI reporting definition under fading conditions
1091
9.9.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol) for enhanced receiver Type A
1091
9.9.2.1.1
FDD
1092
9.9.2.1.2
TDD
1093
9.9.2.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbol) for enhanced receiver Type A
1096
9.9.2.2.1
FDD
1096
9.9.2.2.2
TDD
1098
9.9.3
Reporting of Precoding Matrix Indicator (PMI) for 4Rx UE
1100
9.9.3.1
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
1100
9.9.3.1.1
TDD
1100
9.9.4
 Reporting of Rank Indicator (RI)
1102
9.9.4.1
Minimum requirement (Cell-Specific Reference Symbols)
1102
9.9.4.1.1
FDD
1102
9.9.4.1.2
TDD
1104
9.9.4.2
Minimum requirement (CSI Reference Symbols)
1105
9.9.4.2.1
FDD
1105
9.9.4.2.2
TDD
1107
9.10
Reporting of CSI-RS Resource Indicator (CRI)
1109
9.10.1
Minimum requirement (PUSCH 3-1)
1109
9.10.1.1
FDD
1109
9.10.1.2
TDD
1111
10
Performance requirement (MBMS)
1113
10.1
FDD (Fixed Reference Channel)
1113
10.1.1
Minimum requirement
1113
10.2
TDD (Fixed Reference Channel)
1114
10.2.1
Minimum requirement
1114
11
Performance requirement (ProSe Direct Discovery)
1115
11.1
General
1115
11.1.1
Applicability of requirements
1115
11.1.2
Reference DRX configuration
1116
11.2
Demodulation of PSDCH (single link performance)
1116
11.2.1
FDD (in-coverage)
1116
11.2.2
TDD (in-coverage)
1117
11.2.3
FDD (out-of-coverage)
1118
11.3
Power imbalance performance with two links
1118
11.3.1
FDD
1118
11.3.2
TDD
1119
11.4
Multiple timing reference test
1120
11.4.1
FDD
1121
11.5
Maximum Sidelink processes test
1122
11.5.1
FDD
1122
11.5.2
TDD
1123
12
Performance requirement (ProSe Direct Communication)
1125
12.1
General
1125
12.1.1
Applicability of requirements
1125
12.1.1.1
Applicability of requirements for different channel bandwidths
1125
12.1.1.2
Test coverage for different number of component carriers
1125
12.1.1.3
Applicability and test rules for different CA configurations and bandwidth combination sets
1125
12.1.2
Reference DRX configuration
1126
12.2
Demodulation of PSSCH
1126
12.2.1
FDD
1126
12.3
Demodulation of PSCCH
1127
12.3.1
FDD
1128
12.4
Demodulation of PSBCH
1129
12.4.1
FDD
1129
12.5
Power imbalance performance with two links
1129
12.5.1
 FDD
1129
12.6
Multiple timing reference test
1131
12.6.1
FDD
1131
12.7
Maximum Sidelink processes test
1133
12.7.1
FDD
1133
12.8
Sustained downlink data rate with active Sidelink
1134
13
Channel access procedures
1136
13.1
Uplink channel access procedure
1136
13.1.1
Channel access parameters
1136
13.1.2
Minimum requirement
1136
14
Performance requirement (V2X Sidelink Communication)
1136
14.1
General
1137
14.1.1
Applicability of requirements
1137
14.2
Demodulation of PSSCH
1137
14.3
Demodulation of PSCCH
1137
14.4
Power imbalance performance with two links
1138
Annex A (normative):
 Measurement channels
1140
A.1
General
1140
A.2
UL reference measurement channels
1140
A.2.1
General
1140
A.2.1.1
Applicability and common parameters
1140
A.2.1.2
Determination of payload size
1140
A.2.1.3
Overview of UL reference measurement channels
1141
A.2.2
Reference measurement channels for FDD
1157
A.2.2.1
Full RB allocation
1157
A.2.2.1.1
QPSK
1157
A.2.2.1.2
16-QAM
1159
A.2.2.1.3
64-QAM
1160
A.2.2.1.4
256 QAM
1160
A.2.2.2
Partial RB allocation
1160
A.2.2.2.1
QPSK
1161
A.2.2.2.2
16-QAM
1163
A.2.2.2.3
64-QAM
1165
A.2.2.2.4
256 QAM
1166
A.2.2.3
Void
1166
A.2.3
Reference measurement channels for TDD
1167
A.2.3.1
Full RB allocation
1167
A.2.3.1.1
QPSK
1167
A.2.3.1.2
16-QAM
1169
A.2.3.1.3
64-QAM
1171
A.2.3.1.4
256 QAM
1171
A.2.3.2
Partial RB allocation
1171
A.2.3.2.1
QPSK
1172
A.2.3.2.2
16-QAM
1175
A.2.3.2.3
64-QAM
1178
A.2.3.2.4
256 QAM
1179
A.2.3.3
Void
1179
A.2.4
Reference measurement channels for UE category NB1
1180
A.3
DL reference measurement channels
1180
A.3.1
General
1180
A.3.1.1
Overview of DL reference measurement channels
1181
A.3.2
Reference measurement channel for receiver characteristics
1200
A.3.3
Reference measurement channels for PDSCH performance requirements (FDD)
1221
A.3.3.1
Single-antenna transmission (Common Reference Symbols)
1221
A.3.3.2
Multi-antenna transmission (Common Reference Symbols)
1226
A.3.3.2.1
Two antenna ports
1226
A.3.3.2.2
Four antenna ports
1231
A.3.3.3
Reference Measurement Channel for UE-Specific Reference Symbols
1234
A.3.3.3.0
Two antenna ports (no CSI-RS)
1234
A.3.3.3.1
Two antenna port (CSI-RS)
1235
A.3.3.3.2
Four antenna ports (CSI-RS)
1238
A.3.3.3.2A
Eight antenna ports (CSI-RS)
1242
A.3.3.3.3
Twelve antenna port (CSI-RS)
1243
A.3.3.3.4
Sixteen antenna port (CSI-RS)
1244
A.3.4
Reference measurement channels for PDSCH performance requirements (TDD)
1246
A.3.4.1
Single-antenna transmission (Common Reference Symbols)
1246
A.3.4.2
Multi-antenna transmission (Common Reference Signals)
1254
A.3.4.2.1
Two antenna ports
1254
A.3.4.2.2
Four antenna ports
1263
A.3.4.3
Reference Measurement Channels for UE-Specific Reference Symbols
1269
A.3.4.3.1
Single antenna port (Cell Specific)
1269
A.3.4.3.2
Two antenna ports (Cell Specific)
1270
A.3.4.3.3
Two antenna ports (CSI-RS)
1272
A.3.4.3.4
Four antenna ports (CSI-RS)
1276
A.3.4.3.5
Eight antenna ports (CSI-RS)
1280
A.3.4.3.6
Twelve antenna ports (CSI-RS)
1283
A.3.4.3.7
Sixteen antenna ports (CSI-RS)
1284
A.3.5
Reference measurement channels for PDCCH/PCFICH performance requirements
1286
A.3.5.1
FDD
1286
A.3.5.2
TDD
1286
A.3.5.3
LAA
1287
A.3.6
Reference measurement channels for PHICH performance requirements
1287
A.3.7
Reference measurement channels for PBCH performance requirements
1287
A.3.8
Reference measurement channels for MBMS performance requirements
1288
A.3.8.1
FDD
1288
A.3.8.2
TDD
1290
A.3.9
Reference measurement channels for sustained downlink data rate provided by lower layers
1292
A.3.9.1
FDD
1292
A.3.9.2
TDD
1295
A.3.9.3
FDD (EPDCCH scheduling)
1302
A.3.9.4
TDD (EPDCCH scheduling)
1303
A.3.9.5
LAA
1305
A.3.10
Reference Measurement Channels for EPDCCH performance requirements
1307
A.3.10.1
FDD
1307
A.3.10.2
TDD
1307
A.3.11
Reference Measurement Channels for MPDCCH performance requirements
1307
A.3.11.1
FDD and half-duplex FDD
1307
A.3.11.2
TDD
1308
A.3.12
Reference measurement channels for NPDSCH performance requirements
1309
A.3.12.1
In-band
1309
A.3.12.1.2
Two-antenna transmission
1309
A.3.12.2
Standalone/Guard-band
1310
A.3.12.2.1 Single-antenna transmission
1310
A.3.13
Reference measurement channels for NPDCCH performance requirements
1310
A.3.13.1
Half-duplex FDD
1310
A.3.14
Reference measurement channels for NPBCH performance requirements for Cat NB1 UEs
1311
A.3.15
Reference Measurement Channels for LAA SCell with frame structure Type-3
1311
A.3.15.1
Multi-antenna transmission (Common Reference Symbols)
1311
A.3.15.1.1
Four antenna ports
1311
A.3.15.2
Reference Measurement Channel for UE-Specific Reference Symbols
1312
A.3.15.2.1
Two antenna ports (CSI-RS)
1312
A.4
CSI reference measurement channels
1312
A.5
OFDMA Channel Noise Generator (OCNG)
1322
A.5.1
OCNG Patterns for FDD
1322
A.5.1.1
OCNG FDD pattern 1: One sided dynamic OCNG FDD pattern
1322
A.5.1.2
OCNG FDD pattern 2: Two sided dynamic OCNG FDD pattern
1323
A.5.1.3
OCNG FDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz
1323
A.5.1.4
OCNG FDD pattern 4: One sided dynamic OCNG FDD pattern for MBMS transmission
1324
A.5.1.5
OCNG FDD pattern 5: One sided dynamic 16QAM modulated OCNG FDD pattern
1324
A.5.1.6
OCNG FDD pattern 6: dynamic OCNG FDD pattern when user data is in 2 non-contiguous blocks
1325
A.5.1.8
OCNG FDD pattern 8: Dynamic OCNG FDD pattern for TM10 transmission
1326
A.5.2
OCNG Patterns for TDD
1327
A.5.2.1
OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern
1327
A.5.2.2
OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern
1328
A.5.2.3
OCNG TDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz
1329
A.5.2.4
OCNG TDD pattern 4: One sided dynamic OCNG TDD pattern for MBMS transmission
1329
A.5.2.5
OCNG TDD pattern 5: One sided dynamic 16QAM modulated OCNG TDD pattern
1330
A.5.2.6
OCNG TDD pattern 6: dynamic OCNG TDD pattern when user data is in 2 non-contiguous blocks
1331
A.5.2.8
OCNG TDD pattern 8: Dynamic OCNG TDD pattern for TM10 transmission
1332
A.5.3
OCNG Patterns for Narrowband IoT
1333
A.5.3.1
Narrowband IoT OCNG pattern 1
1333
A.5.4
OCNG Patterns for frame structure type 3
1334
A.5.4.1
OCNG FS3 pattern 1: One sided dynamic OCNG frame structure type 3 pattern
1334
A.6
Sidelink reference measurement channels
1335
A.6.1
General
1335
A.6.2
Reference measurement channel for receiver characteristics
1335
A.6.3
Reference measurement channels for PSDCH performance requirements
1338
A.6.4
Reference measurement channels for PSCCH performance requirements
1338
A.6.5
Reference measurement channels for PSSCH performance requirements
1339
A.6.6
Reference measurement channels for PSBCH performance requirements
1339
A.7
Sidelink reference resource pool configurations
1340
A.7.1
Reference resource pool configurations for ProSe Direct Discovery demodulation tests
1340
A.7.1.1
FDD
1340
A.7.1.2
TDD
1343
A.7.2
Reference resource pool configurations for ProSe Direct Communication demodulation tests
1345
A.7.2.1
FDD
1345
A.8
V2X reference measurement channels
1350
A.8.1
General
1350
A.8.2
Reference measurement channel for receiver characteristics
1351
A.8.3
Reference measurement channel for transmitter characteristics
1352
A.8.4
Reference measurement for PSCCH performance requirements
1354
A.8.5
Reference measurement for PSSCH performance requirements
1355
A.9
V2X reference resource pool configurations
1356
Annex B (normative):
 Propagation conditions
1357
B.1
Static propagation condition
1357
B.1.1
UE Receiver with 2Rx
1357
B.1.2
UE Receiver with 4Rx
1357
B.2
Multi-path fading propagation conditions
1358
B.2.1
Delay profiles
1358
B.2.2
Combinations of channel model parameters
1359
B.2.3
MIMO Channel Correlation Matrices
1359
B.2.3.1
Definition of MIMO Correlation Matrices
1359
B.2.3.2
MIMO Correlation Matrices at High, Medium and Low Level
1361
B.2.3A
MIMO Channel Correlation Matrices using cross polarized antennas
1365
B.2.3A.1
Definition of MIMO Correlation Matrices using cross polarized antennas
1365
B.2.3A.2
Spatial Correlation Matrices using cross polarized antennas at eNB and UE sides
1366
B.2.3A.2.1
Spatial Correlation Matrices at eNB side
1366
B.2.3A.2.2
Spatial Correlation Matrices at UE side
1366
B.2.3A.4
Beam steering approach
1369
B.2.3B
MIMO Channel Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
1369
B.2.3B.1
Definition of MIMO Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
1370
B.2.3B.2
Spatial Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
1371
B.2.3B.2.1
Spatial Correlation Matrices at eNB side
1371
B.2.3B.2.2
Spatial Correlation Matrices at UE side
1371
B.2.3B.3
MIMO Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
1371
B.2.3B.4
Beam steering approach
1374
B.2.4
Propagation conditions for CQI tests
1375
B.2.4.1
Propagation conditions for CQI tests with multiple CSI processes
1375
B.2.5
Void
1375
B.2.6
MBSFN Propagation Channel Profile
1375
B.3
High speed train scenario
1376
B.3A
HST-SFN scenario
1377
B.4
Beamforming Model
1381
B.4.1
Single-layer random beamforming (Antenna port 5, 7, or 8)
1381
B.4.1A
Single-layer random beamforming (Antenna port 7, 8, 11 or 13 with enhanced DMRS table configured)
1381
B.4.2
Dual-layer random beamforming (antenna ports 7 and 8)
1382
B.4.3
Generic beamforming model (antenna ports 7-14)
1382
B.4.4
Random beamforming for EPDCCH distributed transmission (Antenna port 107 and 109)
1383
B.4.5
Random beamforming for EPDCCH localized transmission (Antenna port 107, 108, 109 or 110)
1383
B.4.6
Beamforming model for CRI test
1383
B.5
Interference models for enhanced performance requirements Type-A
1385
B.5.1
Dominant interferer proportion
1385
B.5.2
Transmission mode 3 interference model
1385
B.5.3
Transmission mode 4 interference model
1386
B.5.4
Transmission mode 9 interference model
1386
B.6
Interference models for enhanced performance requirements Type-B
1386
B.6.1
Transmission mode 2 interference model
1387
B.6.2
Transmission mode 3 interference model
1387
B.6.3
Transmission mode 4 interference model
1387
B.6.4
Transmission mode 9 interference model
1388
B.6.5
CRS interference model
1388
B.6.6
Random interference model
1388
B.7
Interference models for enhanced downlink control channel performance requirements Type A and B
1389
B.7.1
PDCCH, PCFICH and PHICH interference model
1389
B.8
Burst transmission models for Frame structure type 3
1390
B.8.1
Burst transmission model for one LAA SCell
1390
B.8.2
Burst transmission model for multiple LAA SCell(s)
1391
Annex C (normative):
 Downlink Physical Channels
1392
C.1
General
1392
C.2
Set-up
1392
C.3
Connection
1392
C.3.1
Measurement of Receiver Characteristics
1392
C.3.2
Measurement of Performance requirements
1393
C.3.3
Aggressor cell power allocation for Measurement of Performance Requirements when ABS is Configured
1394
C.3.4
Power Allocation for Measurement of Performance Requirements when Quasi Co-location Type B: same Cell ID
1395
C.3.5
Simplified CA testing method
1395
C.3.6
Measurement of Receiver Characteristics for Narrowband IoT
1396
Annex D (normative):
 Characteristics of the interfering signal
1397
D.1
General
1397
D.2
Interference signals
1397
Annex E (normative):
 Environmental conditions
1398
E.1
 General
1398
E.2
 Environmental
1398
E.2.1
Temperature
1398
E.2.2
Voltage
1398
E.2.3
Vibration
1399
Annex F (normative):
 Transmit modulation
1400
F.1
Measurement Point
1400
F.2
Basic Error Vector Magnitude measurement
1400
F.3
Basic in-band emissions measurement
1401
F.4
Modified signal under test
1401
F.5
Window length
1403
F.5.1
Timing offset
1403
F.5.2
Window length
1403
F.5.3
Window length for normal CP
1403
F.5.4
Window length for Extended CP
1404
F.5.5
Window length for PRACH
1404
F.5.F
Window length for category NB1
1405
F.6
Averaged EVM
1405
F.6.F
Averaged EVM for category NB1
1406
F.7
Spectrum Flatness
1406
Annex G (informative):
 Reference sensitivity level in lower SNR
1407
G.1
 General
1407
G.2
 Typical receiver sensitivity performance (QPSK)
1407
G.3
Reference measurement channel for REFSENSE in lower SNR
1411
Annex H (normative):
 Modified MPR behavior
1413
H.1
Indication of modified MPR behavior
1413
Annex I (informative):
 Change history
1414


 RD "36101-e40_s00-07.doc" \f  

 RD "36101-e40_s08-XX.doc" \f  

 RD "36101-e40_sAnnexes.doc" \f  











































































































































































































































































_1288078025.doc
[image: image1.jpg]K oy







