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390
6.5.2.3
In-band emissions for non allocated RB
390
6.5.2.3.1
Test Purpose
390
6.5.2.3.2
Test applicability
390
6.5.2.3.3
Minimum conformance requirements
390
6.5.2.3.4
Test description
391
6.5.2.3.5
Test requirement
393
6.5.2.4
EVM equalizer spectrum flatness
394
6.5.2.4.1
Test Purpose
394
6.5.2.4.2
Test applicability
394
6.5.2.4.3
Minimum conformance requirements
395
6.5.2.4.4
Test description
396
6.5.2.4.5
Test requirement
397
6.5.2A
Transmit modulation for CA
398
6.5.2A.1
Error Vector Magnitude (EVM) for CA
398
6.5.2A.1.1
Error Vector Magnitude (EVM) for CA (intra-band contiguous DL CA and UL CA)
398
6.5.2A.2
Carrier leakage for CA
400
6.5.2A.2.1
Carrier leakage for CA (intra-band contiguous DL CA and UL CA)
400
6.5.2A.3
In-band emissions for non allocated RB for CA
402
6.5.2A.3.1
In-band emissions for non allocated RB for CA (intra-band contiguous DL CA and UL CA)
402
6.5.2B
Transmit modulation for UL- MIMO
409
6.5.2B.1
Error Vector Magnitude (EVM) for UL- MIMO
409
6.5.2B.1.1
Test Purpose
409
6.5.2B.1.2
Test applicability
410
6.5.2B.1.3
Minimum conformance requirements
410
6.5.2B.1.4
Test description
410
6.5.2B.1.5
Test requirement
412
6.5.2B.2
Carrier leakage for UL-MIMO
413
6.5.2B.2.1
Test Purpose
413
6.5.2B.2.2
Test applicability
413
6.5.2B.2.3
Minimum conformance requirements
413
6.5.2B.2.4
Test description
413
6.5.2B.2.5
Test requirement
414
6.5.2B.3
In-band emissions for non allocated RB for UL-MIMO
415
6.5.2B.3.1
Test Purpose
415
6.5.2B.3.2
Test applicability
415
6.5.2B.3.3
Minimum conformance requirements
415
6.5.2B.3.4
Test description
416
6.5.2B.3.5
Test requirement
418
6.5.2B.4
EVM equalizer spectrum flatness for UL-MIMO
418
6.5.2B.4.1
Test Purpose
418
6.5.2B.4.2
Test applicability
419
6.5.2B.4.3
Minimum conformance requirements
419
6.5.2B.4.4
Test description
419
6.5.2B.4.5
Test requirement
420
6.6
Output RF spectrum emissions
421
6.6.1
Occupied bandwidth
422
6.6.1.1
Test purpose
422
6.6.1.2
Test applicability
422
6.6.1.2
Minimum conformance requirements
422
6.6.1.4
Test description
422
6.6.1.4.1
Initial conditions
422
6.6.1.4.2
Test procedure
423
6.6.1.4.3
Message contents
423
6.6.1.5
Test requirement
423
6.6.1A
Occupied bandwidth for CA
423
6.6.1A.0
Minimum conformance requirements
423
6.6.1A.1
Occupied bandwidth for CA (intra-band contiguous DL CA and UL CA)
424
6.6.1A.1.1
Test purpose
424
6.6.1A.1.2
Test applicability
424
6.6.1A.1.3
Minimum conformance requirements
424
6.6.1A.1.4
Test description
424
6.6.1A.1.5
Test Requirements
426
6.6.1A.2
Occupied bandwidth for CA (inter-band DL CA and UL CA)
426
6.6.1A.2.1
Test purpose
426
6.6.1A.2.2
Test applicability
426
6.6.1A.2.3
Minimum conformance requirements
426
6.6.1A.2.4
Test description
426
6.6.1A.2.5
Test Requirements
428
6.6.1A.3
Occupied bandwidth for CA (intra-band non-contiguous DL CA and UL CA)
428
6.6.1A.3.1
Test purpose
428
6.6.1A.3.2
Test applicability
428
6.6.1A.3.3
Minimum conformance requirements
428
6.6.1A.3.4
Test description
428
6.6.1A.3.5
Test Requirements
430
6.6.1B
Occupied bandwidth for UL-MIMO
430
6.6.1B.1
Test purpose
430
6.6.1B.2
Test applicability
430
6.6.1B.3
Minimum conformance requirements
430
6.6.1B.4
Test description
431
6.6.1B.4.1
Initial conditions
431
6.6.1B.4.2
Test procedure
432
6.6.1B.4.3
Message contents
432
6.6.2
Out of band emission
432
6.6.2.1
Spectrum Emission Mask
432
6.6.2.1.1
Test purpose
432
6.6.2.1.2
Test applicability
432
6.6.2.1.3
Minimum conformance requirements
433
6.6.2.1.4
Test description
433
6.6.2.1.5
Test requirements
435
6.6.2.1_1
Spectrum Emission Mask for Multi-Cluster PUSCH
436
6.6.2.1_1.1
Test purpose
436
6.6.2.1_1.2
Test applicability
436
6.6.2.1_1.3
Minimum conformance requirements
436
6.6.2.1_1.4
Test description
437
6.6.2.1_1.5
Test requirements
438
6.6.2.1A
Spectrum emission mask for CA
439
6.6.2.1A.0
Minimum conformance requirements
439
6.6.2.1A.1
Spectrum emission mask for CA (intra-band contiguous DL CA and UL CA)
440
6.6.2.1A.2
Spectrum emission mask for CA (inter-band DL CA and UL CA)
446
6.6.2.1A.3
Spectrum emission mask for CA (intra-band non-contiguous DL CA and UL CA)
454
6.6.2.1B
Spectrum Emission Mask for UL-MIMO
457
6.6.2.1B.1
Test purpose
457
6.6.2.1B.2
Test applicability
457
6.6.2.1B.3
Minimum conformance requirements
457
6.6.2.1B.4
Test description
457
6.6.2.1B.5
Test requirements
459
6.6.2.2
Additional Spectrum Emission Mask
460
6.6.2.2.1
Test purpose
460
6.6.2.2.2
Test applicability
460
6.6.2.2.3
Minimum conformance requirements
460
6.6.2.2.4
Test description
462
6.6.2.2.5
Test requirements
473
6.6.2.2A
Additional Spectrum Emission Mask for CA
477
6.6.2.2A.1
Additional Spectrum Emission Mask for CA (intra-band contiguous DL CA and UL CA)
477
6.6.2.2B
Additional Spectrum Emission Mask for UL-MIMO
480
6.6.2.2B.1
Test purpose
480
6.6.2.2B.2
Test applicability
481
6.6.2.2B.3
Minimum conformance requirements
481
6.6.2.2B.4
Test description
482
6.6.2.2B.5
Test requirements
489
6.6.2.3
Adjacent Channel Leakage power Ratio
493
6.6.2.3.1
Test purpose
493
6.6.2.3.2
Test applicability
493
6.6.2.3.3
Minimum conformance requirements
493
6.6.2.3.4
Test description
495
6.6.2.3.5
Test requirement
497
6.6.2.3_1
Adjacent Channel Leakage power Ratio for HPUE
498
6.6.2.3_1.1
Test purpose
498
6.6.2.3_1.2
Test applicability
498
6.6.2.3_1.3
Minimum conformance requirements
498
6.6.2.3_1.4
Test description
499
6.6.2.3_1.5
Test requirement
499
6.6.2.3_2
Adjacent Channel Leakage power Ratio for Multi-Cluster PUSCH
500
6.6.2.3_2.1
Test purpose
500
6.6.2.3_2.2
Test applicability
500
6.6.2.3_2.3
Minimum conformance requirements
500
6.6.2.3_2.4
Test description
502
6.6.2.3_2.5
Test requirement
503
6.6.2.3A
Adjacent Channel Leakage power Ratio for CA
504
6.6.2.3A.1
Adjacent Channel Leakage power Ratio for CA (intra-band contiguous DL CA and UL CA)
504
6.6.2.3A.2
Adjacent Channel Leakage power Ratio for CA (inter-band DL CA and UL CA)
510
6.6.2.3B
Adjacent Channel Leakage power Ratio for UL-MIMO
515
6.6.2.3B.1
Test purpose
515
6.6.2.3B.2
Test applicability
515
6.6.2.3B.3
Minimum conformance requirements
515
6.6.2.3B.4
Test description
517
6.6.2.3B.5
Test requirement
519
6.6.2.4
Void
520
6.6.3
Spurious emissions
520
6.6.3.1
Transmitter Spurious emissions
520
6.6.3.1.1
Test purpose
520
6.6.3.1.2
Test applicability
520
6.6.3.1.3
Minimum conformance requirements
521
6.6.3.1.4
Test description
521
6.6.3.1.5
Test requirement
522
6.6.3.1_1
Transmitter Spurious emissions for Multi-Cluster PUSCH
523
6.6.3.1_1.1
Test purpose
523
6.6.3.1_1.2
Test applicability
523
6.6.3.1_1.3
Minimum conformance requirements
523
6.6.3.1_1.4
Test description
524
6.6.3.1_1.5
Test requirement
525
6.6.3.1A
Transmitter Spurious emissions for CA
526
6.6.3.1A.0
Minimum conformance requirements
526
6.6.3.1A.1
Transmitter Spurious emissions for CA (intra-band contiguous DL CA and UL CA)
526
6.6.3.1A.2
Transmitter Spurious emissions for CA (inter-band DL CA and UL CA)
529
6.6.3.2
Spurious emission band UE co-existence
532
6.6.3.2.1
Test purpose
532
6.6.3.2.2
Test applicability
532
6.6.3.2.3
Minimum conformance requirements
532
6.6.3.2.4
Test description
552
6.6.3.2.5
Test requirement
556
6.6.3.2_1
Void
559
6.6.3.2A
Spurious emission band UE co-existence for CA
559
6.6.3.2A.0
Minimum conformance requirements
559
6.6.3.2A.1
Spurious emission band UE co-existence for CA (intra-band contiguous DL CA and UL CA)
567
6.6.3.2A.2
Spurious emission band UE co-existence for CA (inter-band DL CA and UL CA)
569
6.6.3.3
Additional spurious emissions
572
6.6.3.3.1
Test purpose
572
6.6.3.3.2
Test applicability
572
6.6.3.3.3
Minimum conformance requirements
572
6.6.3.3.4
Test description
577
6.6.3.3.5
Test requirement
598
6.6.3.3A
Additional spurious emissions for CA
604
6.6.3.3A.1
Additional spurious emissions for CA (intra-band contiguous DL CA and UL CA)
604
6.6.3.3A.1.4
Test description
606
6.6.3.3A.1.4.1
Initial conditions
606
6.6.3.3A.1.4.2
Test procedure
611
6.6.3.3A.1.4.3
Message contents
611
6.6.3.3A.1.5
Test requirement
612
6.6.3B
Spurious emission for UL-MIMO
615
6.6.3B.1
Transmitter Spurious emissions for UL-MIMO
615
6.6.3B.1.1
Test purpose
615
6.6.3B.1.2
Test applicability
615
6.6.3B.1.3
Minimum conformance requirements
615
6.6.3B.1.4
Test description
615
6.6.3B.1.5
Test requirement
617
6.6.3B.2
Spurious emission band UE co-existence for UL-MIMO
617
6.6.3B.2.1
Test purpose
617
6.6.3B.2.2
Test applicability
617
6.6.3B.2.3
Minimum conformance requirements
617
6.6.3B.2.4
Test description
618
6.6.3B.2.5
Test requirement
620
6.6.3B.3
Additional spurious emissions for UL-MIMO
622
6.6.3B.3.1
Test purpose
623
6.6.3B.3.2
Test applicability
623
6.6.3B.3.3
Minimum conformance requirements
623
6.6.3B.3.4
Test description
623
6.6.3B.3.5
Test requirement
639
6.7
Transmit intermodulation
645
6.7.1
Test purpose
645
6.7.2
Test applicability
645
6.7.3
Minimum conformance requirements
645
6.7.4
Test description
646
6.7.4.1
Initial conditions
646
6.7.4.3
Test procedure
646
6.7.4.3
Message contents
647
6.7.5
Test requirement
647
6.7A
Transmit intermodulation for CA
647
6.7A.1
Transmit intermodulation for CA (intra-band contiguous DL CA and UL CA)
647
6.7A.1.1
Test purpose
647
6.7A.1.2
Test applicability
647
6.7A.1.3
Minimum conformance requirements
647
6.7A.1.4
Test description
648
6.7A.1.4.1
Initial conditions
648
6.7A.1.4.2
Test procedure
649
6.7A.1.4.3
Message contents
650
6.7A.1.5
Test requirement
650
6.7A.2
Transmit intermodulation for CA (inter-band DL CA and UL CA)
650
6.7A.2.1
Test purpose
650
6.7A.2.2
Test applicability
651
6.7A.2.3
Minimum conformance requirements
651
6.7A.2.4
Test description
651
6.7A.2.4.1
Initial conditions
651
6.7A.2.4.2
Test procedure
651
6.7A.2.4.3
Message contents
651
6.7A.2.5
Test requirement
651
6.7B
Transmit intermodulation for UL-MIMO
651
6.7B.1
Test purpose
651
6.7B.2
Test applicability
652
6.7B.3
Minimum conformance requirements
652
6.7B.4
Test description
652
6.7B.4.1
Initial conditions
652
6.7B.4.2
Test procedure
653
6.7B.4.3
Message contents
653
6.8
Time alignment
653
6.8.1
Void
654
6.8A
Void
654
6.8B
Time alignment error for UL-MIMO
654
6.8B.1
Test purpose
654
6.8B.2
Test applicability
654
6.8B.3
Minimum conformance requirements
654
6.8B.4
Test description
654
6.8B.4.1
Initial condition
654
6.8B.4.2
Test procedure
655
6.8B.4.3
Message contents
655
6.8B.5
Test requirements
655
7
Receiver Characteristics
656
7.1
General
656
7.2
Diversity characteristics
657
7.3
Reference sensitivity level
657
7.3.1
Test purpose
657
7.3.2
Test applicability
657
7.3.3
Minimum conformance requirements
658
7.3.4
Test description
666
7.3.4.1
Initial conditions
666
7.3.4.2
Test procedure
667
7.3.4.3
Message contents
668
7.3.5
Test requirement
669
7.3A
Reference sensitivity level for CA
672
7.3A.0
Minimum conformance requirements
673
7.3A.1
Reference sensitivity level for CA (intra-band contiguous DL CA and UL CA)
686
7.3A.1.1
Test purpose
686
7.3A.1.2
Test applicability
686
7.3A.1.3
Minimum conformance requirements
686
7.3A.1.4
Test description
686
7.3A.1.4.1
Initial conditions
686
7.3A.1.4.2
Test procedure
687
7.3A.1.4.3
Message contents
688
7.3A.1.5
Test requirement
688
7.3A.2
Reference sensitivity level for CA (intra-band contiguous DL CA without UL CA)
689
7.3A.2.1
Test purpose
689
7.3A.2.2
Test applicability
689
7.3A.2.3
Minimum conformance requirements
689
7.3A.2.4
Test description
689
7.3A.2.4.1
Initial conditions
689
7.3A.2.4.2
Test procedure
690
7.3A.2.4.3
Message contents
690
7.3A.2.5
Test requirement
691
7.3A.3
Reference sensitivity level for CA (inter-band DL CA without UL CA)
691
7.3A.3.1
Test purpose
691
7.3A.3.2
Test applicability
691
7.3A.3.3
Minimum conformance requirements
691
7.3A.3.4
Test description
691
7.3A.3.4.1
Initial conditions
691
7.3A.3.4.2
Test procedure
699
7.3A.3.4.3
Message contents
699
7.3A.3.5
Test requirement
699
7.3A.4
Reference sensitivity level for CA (intra-band non-contiguous DL CA without UL CA)
704
7.3A.4.1
Test purpose
704
7.3A.4.2
Test applicability
704
7.3A.4.3
Minimum conformance requirements
704
7.3A.4.4
Test description
704
7.3A.4.4.1
Initial conditions
704
7.3A.4.4.2
Test procedure
706
7.3A.4.4.3
Message contents
706
7.3A.4.5
Test requirement
707
7.3A.5
Reference sensitivity level for CA (3DL CA without UL CA)
708
7.3A.5.1
Test purpose
709
7.3A.5.2
Test applicability
709
7.3A.5.3
Minimum conformance requirements
709
7.3A.5.4
Test description
709
7.3A.5.4.1
Initial conditions
709
7.3A.5.4.2
Test procedure
718
7.3A.5.4.3
Message contents
718
7.3A.5.5
Test requirement
718
7.3A.6
Reference sensitivity level for CA (inter-band DL CA and UL CA)
720
7.3A.6.1
Test purpose
721
7.3A.6.2
Test applicability
721
7.3A.6.3
Minimum conformance requirements
721
7.3A.6.4
Test description
721
7.3A.6.4.1
Initial conditions
721
7.3A.6.4.2
Test procedure
721
7.3A.6.4.3
Message contents
721
7.3A.6.5
Test requirement
721
7.3B
Reference sensitivity level for UL-MIMO
721
7.3B.1
Test purpose
721
7.3B.2
Test applicability
722
7.3B.3
Minimum conformance requirements
722
7.3B.4
Test description
722
7.3B.4.1
Initial conditions
722
7.3B.4.2
Test procedure
723
7.3B.4.3
Message contents
723
7.3B.4.3.1
Message contents exceptions (network signalled value "NS_01")
724
7.3B.4.3.2
Message contents exceptions (network signalled value "NS_03")
724
7.3B.4.3.3
Message contents exceptions (network signalled value "NS_06")
724
7.3B.4.3.4
Message contents exceptions (network signalled value "NS_[09]")
724
7.3B.5
Test requirement
724
7.4
Maximum input level
731
7.4.1
Test purpose
731
7.4.2
Test applicability
731
7.4.3
Minimum conformance requirements
731
7.4.4
Test description
732
7.4.4.1
Initial conditions
732
7.4.4.2
Test procedure
734
7.4.4.3
Message contents
734
7.4.5
Test requirement
734
7.4A
Maximum input level for CA
735
7.4A.1
Maximum input level for CA (intra-band contiguous DL CA and UL CA)
736
7.4A.1.1
Test purpose
736
7.4A.1.2
Test applicability
736
7.4A.1.3
Minimum conformance requirements
736
7.4A.1.4
Test description
736
7.4A.1.4.1
Initial conditions
736
7.4A.1.4.2
Test procedure
738
7.4A.1.4.3
Message contents
738
7.4A.1.5
Test requirement
739
7.4A.2
Maximum input level for CA (intra-band contiguous DL CA without UL CA)
739
7.4A.2.1
Test purpose
740
7.4A.2.2
Test applicability
740
7.4A.2.3
Minimum conformance requirements
740
7.4A.2.4
Test description
740
7.4A.2.4.1
Initial conditions
740
7.4A.2.4.2
Test procedure
741
7.4A.2.4.3
Message contents
742
7.4A.2.5
Test requirement
742
7.4A.3
Maximum input level for CA (inter-band DL CA without UL CA)
742
7.4A.3.1
Test purpose
742
7.4A.3.2
Test applicability
742
7.4A.3.3
Minimum conformance requirements
743
7.4A.3.4
Test description
743
7.4A.3.4.1
Initial conditions
743
7.4A.3.4.2
Test procedure
744
7.4A.3.4.3
Message contents
745
7.4A.3.5
Test requirement
745
7.4A.4
Maximum input level for CA (intra band non-contiguous DL CA without UL CA)
745
7.4A.4.1
Test purpose
745
7.4A.4.2
Test applicability
745
7.4A.4.3
Minimum conformance requirements
745
7.4A.4.4
Test description
745
7.4A.4.4.1
Initial conditions
745
7.4A.4.4.2
Test procedure
747
7.4A.4.4.3
Message contents
748
7.4A.4.5
Test requirement
748
7.4B
Maximum input level for UL-MIMO
755
7.4B.1
Test purpose
755
7.4B.2
Test applicability
755
7.4B.3
Minimum conformance requirements
755
7.4B.4
Test description
756
7.4B.4.1
Initial conditions
756
7.4B.4.2
Test procedure
756
7.4B.4.3
Message contents
757
7.4B.5
Test requirement
757
7.4E
Maximum input level for UE category 0
757
7.4E.1
Test purpose
757
7.4E.2
Test applicability
758
7.4E.3
Minimum conformance requirements
758
7.4E.4
Test description
758
7.4E.4.1
Initial conditions
758
7.4E.4.2
Test procedure
758
7.4E.4.3
Message contents
758
7.4E.5
Test requirement
759
7.5
Adjacent Channel Selectivity (ACS)
759
7.5.1
Test purpose
759
7.5.2
Test applicability
759
7.5.3
Minimum conformance requirements
759
7.5.4
Test description
760
7.5.4.1
Initial conditions
760
7.5.4.2
Test procedure
761
7.5.4.3
Message contents
762
7.5.5
Test requirement
762
7.5A
Adjacent Channel Selectivity (ACS) for CA
763
7.5A.1
Adjacent Channel Selectivity (ACS) for CA (intra-band contiguous DL CA and UL CA)
765
7.5A.1.1
Test purpose
765
7.5A.1.2
Test applicability
765
7.5A.1.3
Minimum conformance requirements
766
7.5A.1.4
Test description
766
7.5A.1.4.1
Initial conditions
766
7.5A.1.4.2
Test procedure
767
7.5A.1.4.3
Message contents
768
7.5A.1.5
Test Requirements
768
7.5A.2
Adjacent Channel Selectivity (ACS) for CA (intra-band contiguous DL CA without UL CA)
769
7.5A.2.1
Test purpose
769
7.5A.2.2
Test applicability
769
7.5A.2.3
Minimum conformance requirements
769
7.5A.2.4
Test description
770
7.5A.2.4.1
Initial conditions
770
7.5A.2.4.2
Test procedure
770
7.5A.2.4.3
Message contents
771
7.5A.2.5
Test Requirements
771
7.5A.3
Adjacent Channel Selectivity (ACS) for CA (inter-band DL CA without UL CA)
772
7.5A.3.1
Test purpose
772
7.5A.3.2
Test applicability
772
7.5A.3.3
Minimum conformance requirements
772
7.5A.3.4
Test description
772
7.5A.3.4.1
Initial conditions
772
7.5A.3.4.2
Test procedure
773
7.5A.3.4.3
Message contents
774
7.5A.3.5
Test Requirements
774
7.5A.4
Adjacent Channel Selectivity (ACS) for CA (intra-band non-contiguous DL CA without UL CA)
775
7.5A.4.1
Test purpose
775
7.5A.4.2
Test applicability
775
7.5A.4.3
Minimum conformance requirements
775
7.5A.4.4
Test description
775
7.5A.4.4.1
Initial conditions
775
7.5A.4.4.2
Test procedure
777
7.5A.4.4.3
Message contents
778
7.5A.4.5
Test requirement
778
7.5A.5
Adjacent Channel Selectivity (ACS) for 3DL CA without UL CA
779
7.5B
Adjacent Channel Selectivity (ACS) for UL-MIMO
788
7.5B.1
Test purpose
788
7.5B.2
Test applicability
788
7.5B.3
Minimum conformance requirements
789
7.5B.4
Test description
789
7.5B.4.1
Initial conditions
789
7.5B.4.2
Test procedure
790
7.5B.4.3
Message contents
790
7.5B.5
Test requirement
790
7.5E
Adjacent Channel Selectivity (ACS) for category 0
791
7.5E.1
Test purpose
791
7.5E.2
Test applicability
791
7.5E.3
Minimum conformance requirements
791
7.5E.4
Test description
792
7.5E.4.1
Initial conditions
792
7.5E.4.2
Test procedure
792
7.5E.4.3
Message contents
792
7.5E.5
Test requirement
792
7.6
Blocking characteristics
792
7.6.1
In-band blocking
793
7.6.1.1
Test Purpose
793
7.6.1.2
Test Applicability
793
7.6.1.3
Minimum Conformance Requirements
793
7.6.1.4
Test Description
794
7.6.1.4.1
Initial Conditions
794
7.6.1.4.2
Test Procedure
795
7.6.1.4.3
Message Contents
796
7.6.1.5
Test Requirement
796
7.6.1A
In-band blocking for CA
797
7.6.1A.0
Minimum conformance requirements
797
7.6.1A.1
In-band blocking for CA (intra-band contiguous DL CA and UL CA)
799
7.6.1A.1.1
Test Purpose
799
7.6.1A.1.2
Test Applicability
799
7.6.1A.1.3
Minimum Conformance Requirements
799
7.6.1A.1.4
Test Description
799
7.6.1A.1.5
Test Requirement
802
7.6.1A.2
In-band blocking for CA (intra-band contiguous DL CA without UL CA)
803
7.6.1A.2.1
Test Purpose
803
7.6.1A.2.2
Test Applicability
803
7.6.1A.2.3
Minimum Conformance Requirements
803
7.6.1A.2.4
Test Description
803
7.6.1A.2.4.1
Initial Conditions
803
7.6.1A.2.4.2
Test Procedure
804
7.6.1A.2.4.3
Message Contents
805
7.6.1A.2.5
Test Requirement
805
7.6.1A.3
In-band blocking for CA (inter-band DL CA without UL CA)
806
7.6.1A.3.1
Test Purpose
806
7.6.1A.3.2
Test Applicability
806
7.6.1A.3.3
Minimum Conformance Requirements
806
7.6.1A.3.4
Test Description
806
7.6.1A.3.4.1
Initial Conditions
806
7.6.1A.3.4.2
Test Procedure
807
7.6.1A.3.4.3
Message Contents
808
7.6.1A.3.5
Test Requirement
808
7.6.1A.4
In-band blocking for CA (intra-band non-contiguous DL CA without UL CA)
809
7.6.1A.4.1
Test Purpose
809
7.6.1A.4.2
Test Applicability
809
7.6.1A.4.3
Minimum Conformance Requirements
809
7.6.1A.4.4
Test description
809
7.6.1A.4.4.1
Initial Conditions
809
7.6.1A.4.4.2
Test Procedure
811
7.6.1A.4.4.3
Message Contents
812
7.6.1A.4.5
Test Requirement
812
7.6.1A.5
In-band blocking for CA (3DL CA without UL CA)
813
7.6.1A.5.1
Test Purpose
813
7.6.1A.5.2
Test Applicability
813
This test case also applies to all types of E-UTRA UE release 12 and forward that support 3DL CA with FDD-TDD CA.7.6.1A.5.3
Minimum Conformance Requirements
813
7.6.1A.5.4
Test Description
813
7.6.1A.5.4.1
Initial Conditions
813
7.6.1A.5.4.2
Test Procedure
818
7.6.1A.5.4.3
Message Contents
820
7.6.1A.5.5
Test Requirement
820
7.6.1B
In-band blocking for UL-MIMO
822
7.6.1B.1
Test Purpose
822
7.6.1B.2
Test Applicability
822
7.6.1B.3
Minimum Conformance Requirements
823
7.6.1B.4
Test Description
823
7.6.1B.4.1
Initial Conditions
823
7.6.1B.4.2
Test Procedure
824
7.6.1B.4.3
Message Contents
824
7.6.1B.5
Test Requirement
825
7.6.1E
In-band blocking for UE category 0
826
7.6.1E.1
Test Purpose
826
7.6.1E.2
Test Applicability
826
7.6.1E.3
Minimum Conformance Requirements
826
7.6.1E.4
Test Description
826
7.6.1E.4.1
Initial Conditions
826
7.6.1E.4.2
Test Procedure
827
7.6.1E.4.3
Message Contents
827
7.6.1E.5
Test Requirement
827
7.6.2
Out-of-band blocking
827
7.6.2.1
Test Purpose
827
7.6.2.2
Test Applicability
827
7.6.2.3
Minimum Conformance Requirements
828
7.6.2.4
Test Description
828
7.6.2.4.1
Initial Conditions
828
7.6.2.4.2
Test Procedure
829
7.6.2.4.3
Message Contents
830
7.6.2.5
Test Requirement
830
7.6.2A
Out-of-band blocking for CA
831
7.6.2A.0
Minimum conformance requirements
831
7.6.2A.1
Out-of-band blocking for CA (intra-band contiguous DL CA and UL CA)
833
7.6.2A.1.1
Test Purpose
833
7.6.2A.1.2
Test Applicability
833
7.6.2A.1.3
Minimum Conformance Requirements
833
7.6.2A.1.4
Test Description
833
7.6.2A.1.5
Test Requirement
835
7.6.2A.2
Out-of-band blocking for CA (intra-band contiguous DL CA without UL CA)
836
7.6.2A.2.1
Test Purpose
836
7.6.2A.2.2
Test Applicability
836
7.6.2A.2.3
Minimum Conformance Requirements
836
7.6.2A.2.4
Test Description
836
7.6.2A.2.4.1
Initial Conditions
836
7.6.2A.2.4.2
Test Procedure
837
7.6.2A.2.4.3
Message Contents
838
7.6.2A.2.5
Test Requirement
838
7.6.2A.3
Out-of-band blocking for CA (inter-band DL CA without UL CA)
838
7.6.2A.3.1
Test Purpose
838
7.6.2A.3.2
Test Applicability
838
7.6.2A.3.3
Minimum Conformance Requirements
838
7.6.2A.3.4
Test Description
838
7.6.2A.3.4.1
Initial Conditions
838
7.6.2A.3.4.2
Test Procedure
839
7.6.2A.3.4.3
Message Contents
840
7.6.2A.3.5
Test Requirement
840
7.6.2A.4
Out-of-band blocking for CA (intra-band non-contiguous DL CA without UL CA)
841
7.6.2A.4.1
Test Purpose
841
7.6.2A.4.2
Test Applicability
841
7.6.2A.4.3
Minimum Conformance Requirements
841
7.6.2A.4.4
Test description
841
7.6.2A.4.4.1
Initial Conditions
841
7.6.2A.4.4.2
Test Procedure
842
7.6.2A.4.4.3
Message Contents
843
7.6.2A.4.5
Test Requirement
843
7.6.2A.5
Out-of-band blocking for CA (3DL CA without UL CA)
844
7.6.2A.5.1
Test Purpose
844
7.6.2A.5.2
Test Applicability
844
This test case also applies to all types of E-UTRA UE release 12 and forward that support 3DL CA with FDD-TDD CA.7.6.2A.5.3
Minimum Conformance Requirements
844
7.6.2A.5.4
Test Description
844
7.6.2A.5.4.1
Initial Conditions
844
7.6.2A.5.4.2
Test Procedure
849
7.6.2A.5.4.3
Message Contents
851
7.6.2A.5.5
Test Requirement
851
7.6.2B
Out-of-band blocking for UL-MIMO
853
7.6.2B.1
Test Purpose
853
7.6.2B.2
Test Applicability
853
7.6.2B.3
Minimum Conformance Requirements
853
7.6.2B.4
Test Description
854
7.6.2B.4.1
Initial Conditions
854
7.6.2B.4.2
Test Procedure
855
7.6.2B.4.3
Message Contents
855
7.6.2B.5
Test Requirement
855
7.6.2E
Out-of-band blocking for UE category 0
856
7.6.2E.1
Test Purpose
856
7.6.2E.2
Test Applicability
856
7.6.2E.3
Minimum Conformance Requirements
856
7.6.2E.4
Test Description
856
7.6.2E.4.1
Initial Conditions
856
7.6.2E.4.2
Test Procedure
857
7.6.2E.4.3
Message Contents
857
7.6.2E.5
Test Requirement
857
7.6.3
Narrow band blocking
857
7.6.3.1
Test Purpose
857
7.6.3.2
Test Applicability
857
7.6.3.3
Minimum Conformance Requirements
857
7.6.3.4
Test Description
858
7.6.3.4.1
Initial Conditions
858
7.6.3.4.2
Test Procedure
859
7.6.3.4.3
Message Contents
860
7.6.3.5
Test Requirement
860
7.6.3A
Narrow band blocking for CA
860
7.6.3A.0
Minimum conformance requirements
860
7.6.3A.1
Narrow band blocking for CA (intra-band contiguous DL CA and UL CA)
862
7.6.3A.1.1
Test Purpose
862
7.6.3A.1.2
Test Applicability
862
7.6.3A.1.3
Minimum Conformance Requirements
862
7.6.3A.1.4
Test Description
862
7.6.3A.1.5
Test Requirement
865
7.6.3A.2
Narrow band blocking for CA (intra-band contiguous DL CA without UL CA)
865
7.6.3A.2.1
Test Purpose
865
7.6.3A.2.2
Test Applicability
865
7.6.3A.2.3
Minimum Conformance Requirements
865
7.6.3A.2.4
Test Description
865
7.6.3A.2.4.1
Initial Conditions
865
7.6.3A.2.4.2
Test Procedure
866
7.6.3A.2.4.3
Message Contents
867
7.6.3A.2.5
Test Requirement
867
7.6.3A.3
Narrow band blocking for CA (inter-band DL CA without UL CA)
867
7.6.3A.3.1
Test Purpose
867
7.6.3A.3.2
Test Applicability
867
7.6.3A.3.3
Minimum Conformance Requirements
867
7.6.3A.3.4
Test Description
867
7.6.3A.3.4.1
Initial Conditions
867
7.6.3A.3.4.2
Test Procedure
868
7.6.3A.3.4.3
Message Contents
869
7.6.3A.3.5
Test Requirement
869
7.6.3A.4
Narrow band blocking for CA (intra-band non-contiguous DL CA without UL CA)
869
7.6.3A.4.1
Test Purpose
869
7.6.3A.4.2
Test Applicability
870
7.6.3A.4.3
Minimum Conformance Requirements
870
7.6.3A.4.4
Test description
870
7.6.3A.4.4.1
Initial Conditions
870
7.6.3A.4.4.2
Test Procedure
871
7.6.3A.4.4.3
Message Contents
872
7.6.3A.4.5
Test Requirement
872
7.6.3A.5
Narrow band blocking for CA (3DL CA without UL CA)
872
7.6.3A.5.1
Test Purpose
872
7.6.3A.5.2
Test Applicability
873
7.6.3A.5.3
Minimum Conformance Requirements
873
7.6.3A.5.4
Test Description
873
7.6.3A.5.4.1
Initial Conditions
873
7.6.3A.5.4.2
Test Procedure
877
7.6.3A.5.4.3
Message Contents
879
7.6.3A.5.5
Test Requirement
879
7.6.3B
Narrow band blocking for UL-MIMO
879
7.6.3B.1
Test Purpose
879
7.6.3B.2
Test Applicability
880
7.6.3B.3
Minimum Conformance Requirements
880
7.6.3B.4
Test Description
880
7.6.3B.4.1
Initial Conditions
880
7.6.3B.4.2
Test Procedure
881
7.6.3B.4.3
Message Contents
881
7.6.3B.5
Test Requirement
881
7.6.3E
Narrow band blocking for UE category 0
882
7.6.3E.1
Test Purpose
882
7.6.3E.2
Test Applicability
882
7.6.3E.3
Minimum Conformance Requirements
882
7.6.3E.4
Test Description
882
7.6.3E.4.1
Initial Conditions
882
7.6.3E.4.2
Test Procedure
883
7.6.3E.4.3
Message Contents
883
7.6.3E.5
Test Requirement
883
7.7
Spurious response
883
7.7.1
Test Purpose
883
7.7.2
Test Applicability
883
7.7.3
Minimum Conformance Requirements
884
7.7.4
Test Description
884
7.7.4.1
Initial Conditions
884
7.7.4.2
Test Procedure
884
7.7.4.3
Message Contents
884
7.7.5
Test Requirement
885
7.7A
Spurious response for CA
885
7.7A.0
Minimum conformance requirements
885
7.7A.1
Spurious response for CA (intra-band contiguous DL CA and UL CA)
887
7.7A.1.1
Test Purpose
887
7.7A.1.2
Test Applicability
887
7.7A.1.3
Minimum Conformance Requirements
887
7.7A.1.4
Test Description
887
7.7A.1.4.1
Initial Conditions
887
7.7A.1.4.2
Test Procedure
887
7.7A.1.4.3
Message Contents
888
7.7A.1.5
Test Requirement
888
7.7A.2
Spurious response for CA (intra-band contiguous DL CA without UL CA)
889
7.7A.2.1
Test Purpose
889
7.7A.2.2
Test Applicability
889
7.7A.2.3
Minimum Conformance Requirements
889
7.7A.2.4
Test Description
889
7.7A.2.4.1
Initial Conditions
889
7.7A.2.4.2
Test Procedure
889
7.7A.2.4.3
Message Contents
889
7.7A.2.5
Test Requirement
889
7.7A.3
Spurious response for CA (inter-band DL CA without UL CA)
890
7.7A.3.1
Test Purpose
890
7.7A.3.2
Test Applicability
890
7.7A.3.3
Minimum Conformance Requirements
890
7.7A.3.4
Test Description
890
7.7A.3.4.1
Initial Conditions
890
7.7A.3.4.2
Test Procedure
890
7.7A.3.4.3
Message Contents
890
7.7A.3.5
Test Requirement
890
7.7A.4
Spurious response for CA (intra-band non-contiguous DL CA without UL CA)
891
7.7A.4.1
Test Purpose
891
7.7A.4.2
Test Applicability
891
7.7A.4.3
Minimum Conformance Requirements
891
7.7A.4.4
Test Description
891
7.7A.4.4.1
Initial Conditions
891
7.7A.4.4.2
Test Procedure
891
7.7A.4.4.3
Message Contents
892
7.7A.4.5
Test Requirement
892
7.7A.5
Spurious response for CA (3DL CA without UL CA)
892
7.7A.5.1
Test Purpose
892
7.7A.5.2
Test Applicability
893
This test case also applies to all types of E-UTRA UE release 12 and forward that support 3DL CA with FDD-TDD CA.7.7A.5.3
Minimum Conformance Requirements
893
7.7A.5.4
Test Description
893
7.7A.5.4.1
Initial Conditions
893
7.7A.5.4.2
Test Procedure
893
7.7A.5.4.3
Message Contents
893
7.7A.5.5
Test Requirement
893
7.7B
Spurious response for UL-MIMO
894
7.7B.1
Test Purpose
894
7.7B.2
Test Applicability
894
7.7B.3
Minimum Conformance Requirements
894
7.7B.4
Test Description
895
7.7B.4.1
Initial Conditions
895
7.7B.4.2
Test Procedure
895
7.7B.4.3
Message Contents
895
7.7B.5
Test Requirement
895
7.7E
Spurious response for UE category 0
896
7.7E.1
Test Purpose
896
7.7E.2
Test Applicability
896
7.7E.3
Minimum Conformance Requirements
896
7.7E.4
Test Description
896
7.7E.4.1
Initial Conditions
896
7.7E.4.2
Test Procedure
896
7.7E.4.3
Message Contents
896
7.7E.5
Test Requirement
896
7.8
Intermodulation characteristics
897
7.8.1
Wide band Intermodulation
897
7.8.1.1
Test purpose
897
7.8.1.2
Test applicability
897
7.8.1.3
Minimum conformance requirements
897
7.8.1.4
Test description
898
7.8.1.4.1
Initial condition
898
7.8.1.4.2
Test procedure
899
7.8.1.4.3
Message contents
900
7.8.1.5
Test requirements
900
7.8.1A
Wide band Intermodulation for CA
901
7.8.1A.0
Minimum conformance requirements
901
7.8.1A.1
Wideband intermodulation for CA (intra-band contiguous DL CA and UL CA)
902
7.8.1A.1.1
Test purpose
902
7.8.1A.1.2
Test applicability
903
7.8.1A.1.3
Minimum conformance requirements
903
7.8.1A.1.4
Test description
903
7.8.1A.1.4.1
Initial condition
903
7.8.1A.1.4.2
Test procedure
904
7.8.1A.1.4.3
Message contents
904
7.8.1A.1.5
Test requirements
905
7.8.1A.2
Wideband intermodulation for CA (intra-band contiguous DL CA without UL CA)
906
7.8.1A.2.1
Test purpose
906
7.8.1A.2.2
Test applicability
906
7.8.1A.2.3
Minimum conformance requirements
906
7.8.1A.2.4
Test description
906
7.8.1A.2.4.1
Initial condition
906
7.8.1A.2.4.2
Test procedure
907
7.8.1A.2.4.3
Message contents
908
7.8.1A.2.5
Test requirements
908
7.8.1A.3
Wideband intermodulation for CA (inter-band DL CA without UL CA)
909
7.8.1A.3.1
Test purpose
909
7.8.1A.3.2
Test applicability
909
7.8.1A.3.3
Minimum conformance requirements
909
7.8.1A.3.4
Test description
909
7.8.1A.3.4.1
Initial condition
909
7.8.1A.3.4.2
Test procedure
911
7.8.1A.3.4.3
Message contents
911
7.8.1A.3.5
Test requirements
911
7.8.1A.4
Wideband intermodulation for CA (intra band non-contiguous DL CA without UL CA)
912
7.8.1A.4.1
Test purpose
912
7.8.1A.4.2
Test applicability
912
7.8.1A.4.3
Minimum conformance requirements
912
7.8.1A.4.4
Test description
912
7.8.1A.4.4.1
Initial condition
912
7.8.1A.4.4.2
Test procedure
915
7.8.1A.4.4.3
Message contents
915
7.8.1A.4.5
Test requirements
915
7.8.1A.5
Wideband intermodulation for CA (3DL CA without UL CA)
916
7.8.1A.5.1
Test purpose
916
7.8.1A.5.2
Test applicability
916
7.8.1A.5.3
Minimum conformance requirements
916
7.8.1A.5.4
Test description
916
7.8.1B
Wide band Intermodulation for UL-MIMO
925
7.8.1B.1
Test purpose
925
7.8.1B.2
Test applicability
925
7.8.1B.3
Minimum conformance requirements
925
7.8.1B.4
Test description
925
7.8.1B.4.1
Initial condition
925
7.8.1B.4.2
Test procedure
926
7.8.1B.4.3
Message contents
927
7.8.1B.5
Test requirements
927
7.8.1E
Wide band Intermodulation for UE category 0
928
7.8.1E.1
Test purpose
928
7.8.1E.2
Test applicability
928
7.8.1E.3
Minimum conformance requirements
928
7.8.1E.4
Test description
928
7.8.1E.4.1
Initial condition
928
7.8.1E.4.2
Test procedure
929
7.8.1E.4.3
Message contents
929
7.8.1E.5
Test requirements
929
7.8.2
Void
929
7.9
Spurious emissions
929
7.9.1
Test Purpose
929
7.9.2
Test Applicability
929
7.9.3
Minimum Conformance Requirements
930
7.9.4
Test Description
930
7.9.4.1
Initial Conditions
930
7.9.4.2
Test Procedure
931
7.9.4.3
Message Contents
931
7.9.5
Test Requirement
931
7.9A Spurious emissions for CA
931
7.9A.1
Test Purpose
931
7.9A.2
Test Applicability
931
7.9A.3
Minimum Conformance Requirements
932
7.9A.4
Test Description
932
7.9A.4.1
Initial Conditions
932
7.9A.4.2
Test Procedure
933
7.9A.4.3
Message Contents
934
7.9A.5
Test Requirement
934
7.9E
Spurious emissions for UE category 0
934
7.9E.1
Test Purpose
934
7.9E.2
Test Applicability
934
7.9E.3
Minimum Conformance Requirements
934
7.9E.4
Test Description
934
7.9E.4.1
Initial Conditions
934
7.9E.4.2
Test Procedure
935
7.9E.4.3
Message Contents
935
7.9E.5
Test Requirement
935
7.10
Void
935
7.10A
Receiver image for CA
935
8
Performance Requirement
936
8.1
General
936
8.1.1
Receiver antenna capability
936
8.1.1.1
Simultaneous unicast and MBMS operations
937
8.1.1.2
Dual-antenna receiver capability in idle mode
937
8.1.2
Applicability of requirements
937
8.1.2.1
Applicability of requirements for different channel bandwidths
937
8.1.2.2
Definition of CA capability
937
8.1.2.3
Applicability and test rules for different CA configurations and bandwidth combination sets
939
8.1.2.3A
940
8.1.2.3B
Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets
940
8.1.2.4
Test coverage for different number of component carriers
941
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)
942
8.2.1
FDD (Fixed Reference Channel)
942
8.2.1.1
FDD PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)
943
8.2.1.1.1
FDD PDSCH Single Antenna Port Performance
943
8.2.1.1.1_1
FDD PDSCH Single Antenna Port Performance (Release 9 and forward)
947
8.2.1.1.1_2
FDD PDSCH Single Antenna Port Performance (Release 10 and forward)
949
8.2.1.1.1_A
FDD PDSCH Single Antenna Port Performance for CA
951
8.2.1.1.1_A.1
FDD PDSCH Single Antenna Port Performance for CA (2DL CA)
951
8.2.1.1.1_A.2
FDD PDSCH Single Antenna Port Performance for CA (3DL CA)
953
8.2.1.1.1_A.3
Void
957
8.2.1.1.2
FDD PDSCH Single Antenna Port Performance with 1 PRB in presence of MBSFN
957
8.2.1.2
FDD PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
960
8.2.1.2.1_1
FDD PDSCH Transmit Diversity 2x2 (Release 9 and forward)
962
8.2.1.2.2
FDD PDSCH Transmit Diversity 4x2
963
8.2.1.2.2_1
FDD PDSCH Transmit Diversity 4x2 (Release 9 and forward)
965
8.2.1.2.3
966
8.2.1.2.3_C
FDD PDSCH Transmit diversity 2x2 for eICIC
966
8.2.1.2.3_C.1
FDD PDSCH Transmit diversity 2x2 for eICIC (non-MBSFN ABS)
966
8.2.1.2.3_D
971
8.2.1.2.3_E
FDD PDSCH Transmit diversity 2x2 for feICIC
971
8.2.1.2.3_E.1
FDD PDSCH Transmit diversity 2x2 for feICIC (non-MBSFN ABS)
971
8.2.1.2.4
FDD PDSCH Transmit Diversity 2x2 with TM3 Interference Model – Enhanced Performance Requirement Type A
977
8.2.1.3
FDD PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
980
8.2.1.3.1
FDD PDSCH Open Loop Spatial Multiplexing 2x2
980
8.2.1.3.1_1
FDD PDSCH Open Loop Spatial Multiplexing 2x2 (Release 11 and forward)
983
8.2.1.3.1_A
FDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA
984
8.2.1.3.1_A.1
FDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (2DL CA)
984
8.2.1.3.1_A.2
FDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (3DL CA)
987
8.2.1.3.1A
FDD Soft buffer management test
991
8.2.1.3.1A_A.1
FDD PDSCH Soft buffer management test for CA (2 DL CA)
991
8.2.1.3.1A_A.2
Void
994
8.2.1.3.1B
FDD PDSCH Open Loop Spatial Multiplexing 2x2 – Enhanced Performance Requirement Type C
994
8.2.1.3.1B.1
Test purpose
995
8.2.1.3.1B.2
Test applicability
995
8.2.1.3.1B.3
Minimum conformance requirements
995
8.2.1.3.1B.4
Test description
995
8.2.1.3.1B.4.1
Initial conditions
995
8.2.1.3.1B.4.2
Test procedure
996
8.2.1.3.1B.4.3
Message contents
996
8.2.1.3.1B.5
Test requirement
996
8.2.1.3.1C.1
Test purpose
997
8.2.1.3.1C.2
Test applicability
997
8.2.1.3.1C.3
Minimum conformance requirements
997
8.2.1.3.1C.4
Test description
998
8.2.1.3.1C.4.1
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TDD PCFICH/PDCCH Transmit Diversity 2x2
1347
8.4.2.2.1_1
TDD PCFICH/PDCCH Transmit Diversity 2x2 (Release 9 and forward)
1350
8.4.2.2.1_1.2
Test applicability
1350
8.4.2.2.2
TDD PCFICH/PDCCH Transmit Diversity 4x2
1352
8.4.2.2.2_1
TDD PCFICH/PDCCH Transmit Diversity 4x2 (Release 9 and forward)
1355
8.4.2.2.3_C
TDD PCFICH/PDCCH Transmit Diversity 2x2 for eICIC
1357
8.4.2.2.3_C.1
TDD PCFICH/PDCCH Transmit Diversity 2x2 for eICIC (non-MBSFN ABS)
1357
8.4.2.2.3_C.2
TDD PCFICH/PDCCH Transmit Diversity 2x2 for eICIC (MBSFN ABS)
1364
8.4.2.2.3_D
1370
8.4.2.2.3_E
TDD PCFICH/PDCCH Transmit Diversity 2x2 for feICIC
1370
8.4.2.2.3_E.1
TDD PCFICH/PDCCH Transmit Diversity 2x2 for feICIC (non-MBSFN ABS)
1370
8.4.2.2.3_E.2
TDD PCFICH/PDCCH Transmit Diversity 2x2 for feICIC (MBSFN ABS)
1376
8.5
Demodulation of PHICH
1382
8.5.1
FDD
1382
8.5.1.1
FDD PHICH Single-antenna Port Performance
1382
8.5.1.1.1
Test purpose
1382
8.5.1.1.2
Test applicability
1382
8.5.1.1.3
Minimum conformance requirements
1382
8.5.1.1.4
Test description
1383
8.5.1.1.5
Test requirement
1384
8.5.1.2
FDD PHICH Transmit Diversity Performance
1385
8.5.1.2.1
FDD PHICH Transmit Diversity 2x2
1385
8.5.1.2.1_1
FDD PHICH Transmit Diversity 2x2 (Release 9 and forward)
1388
8.5.1.2.2
FDD PHICH Transmit Diversity 4x2
1390
8.5.1.2.2_1
FDD PHICH Transmit Diversity 4x2 (Release 9 and forward)
1393
8.5.1.2.3
1395
8.5.1.2.3_A
1395
8.5.1.2.3_B
1395
8.5.1.2.3_C
FDD PHICH Transmit Diversity 2x2 for eICIC
1395
8.5.1.2.3_C.1
FDD PHICH Transmit Diversity 2x2 for eICIC (non-MBSFN ABS)
1395
8.5.1.2.3_D
1401
8.5.1.2.3_E
FDD PHICH Transmit Diversity 2x2 for feICIC
1401
8.5.1.2.3_E.1
FDD PHICH Transmit Diversity 2x2 for feICIC (non-MBSFN ABS)
1401
8.5.2
TDD
1407
8.5.2.1
TDD PHICH Single-antenna Port Performance
1407
8.5.2.1.1
Test purpose
1407
8.5.2.1.2
Test applicability
1407
8.5.2.1.3
Minimum conformance requirements
1407
8.5.2.1.4
Test description
1408
8.5.2.1.5
Test requirement
1410
8.5.2.2
TDD PHICH Transmit Diversity Performance
1410
8.5.2.2.1
TDD PHICH Transmit Diversity 2x2
1410
8.5.2.2.1_1
TDD PHICH Transmit Diversity 2x2 (Release 9 and forward)
1413
8.5.2.2.2
TDD PHICH Transmit Diversity 4x2
1416
8.5.2.2.2_1
TDD PHICH Transmit Diversity 4x2 (Release 9 and forward)
1418
8.5.2.2.3
1421
8.5.2.2.3_A
1421
8.5.2.2.3_B
1421
8.5.2.2.3_C
TDD PHICH Transmit Diversity 2x2 for eICIC
1421
8.5.2.2.3_C.1
TDD PHICH Transmit Diversity 2x2 for eICIC (non-MBSFN ABS)
1421
8.5.2.2.3_D
1427
8.5.2.2.3_E
TDD PHICH Transmit Diversity 2x2 for feICIC
1427
8.5.2.2.3_E.1
TDD PHICH Transmit Diversity 2x2 for feICIC (non-MBSFN ABS)
1427
8.6
Demodulation of PBCH
1433
8.7
Sustained downlink data rate provided by lower layers
1433
8.7.1
FDD
1433
8.7.1.1
FDD sustained data rate performance
1434
8.7.1.1.1
Test purpose
1434
8.7.1.1.2
Test applicability
1435
8.7.1.1.3
Minimum requirements
1435
8.7.1.1.4
Test description
1436
8.7.1.1.5
Test requirement
1438
8.7.1.1_1
FDD sustained data rate performance (Rel‑10 and forward)
1439
8.7.1.1_1.1
Test purpose
1439
8.7.1.1_1.2
Test applicability
1439
8.7.1.1_1.3
Minimum requirements
1439
8.7.1.1_1.4
Test description
1440
8.7.1.1_1.5
Test requirement
1440
8.7.1.1_A
FDD sustained data rate performance for CA
1441
8.7.1.1_A.1
FDD Sustained data rate performance for CA (2DL CA)
1441
8.7.1.1_A.2
FDD Sustained data rate performance for CA (3DL CA)
1448
8.7.1.1_A.3
Void
1456
8.7.2
TDD
1456
8.7.2.1
TDD sustained data rate performance
1457
8.7.2.1.1
Test purpose
1457
8.7.2.1.2
Test applicability
1458
8.7.2.1.3
Minimum requirements
1458
8.7.2.1.4
Test description
1459
8.7.2.1.5
Test requirement
1462
8.7.2.1_1
TDD sustained data rate performance (Rel‑10 and forward)
1462
8.7.2.1_1.1
Test purpose
1462
8.7.2.1_1.2
Test applicability
1462
8.7.2.1_1.3
Minimum requirements
1462
8.7.2.1_1.4
Test description
1463
8.7.2.1_1.5
Test requirement
1463
8.7.2.1_A
TDD sustained data rate performance for CA
1464
8.7.2.1_A.1
TDD sustained data rate performance for CA (2DL CA)
1464
8.7.2.1_A.2
Void
1469
8.7.2.1_A.3
Void
1469
8.7.2.1_A.4
TDD Sustained data rate performance for CA (3DL CA)
1469
8.7.3
FDD (EPDCCH scheduling)
1475
8.7.3.1
FDD sustained data rate performance for EPDCCH scheduling
1476
8.7.3.1.1
Test purpose
1476
8.7.3.1.2
Test applicability
1476
8.7.3.1.3
Minimum requirements
1477
8.7.3.1.4
Test description
1478
8.7.3.1.5
Test requirement
1481
8.7.4
TDD (EPDCCH scheduling)
1482
8.7.4.1
TDD sustained data rate performance for EPDCCH scheduling
1483
8.7.4.1.1
Test purpose
1483
8.7.4.1.2
Test applicability
1483
8.7.4.1.3
Minimum requirements
1484
8.7.4.1.4
Test description
1485
8.7.4.1.5
Test requirement
1488
8.7.5
TDD FDD CA Sustained data rate performance
1488
8.7.5.1
TDD FDD CA Sustained data rate performance for FDD PCell
1489
8.7.5.1.1
TDD FDD CA Sustained data rate performance for FDD PCell (2DL CA)
1489
8.7.5.1.1.1
Test purpose
1489
8.7.5.1.1.2
Test applicability
1490
8.7.5.1.1.3
Minimum requirements
1490
8.7.5.1.1.4
Test description
1491
8.7.5.1.1.5
Test requirement
1494
8.7.5.1.2
TDD FDD CA Sustained data rate performance for FDD PCell (3DL CA)
1495
8.7.5.1.2.1
Test purpose
1495
8.7.5.1.2.2
Test applicability
1495
8.7.5.1.2.3
Minimum requirements
1495
8.7.5.1.2.4
Test description
1497
8.7.5.1.2.5
Test requirement
1500
8.7.5.2
TDD FDD CA Sustained data rate performance for TDD PCell
1501
8.7.5.2.1
TDD FDD CA Sustained data rate performance for TDD PCell (2DL CA)
1501
8.7.5.2.1.1
Test purpose
1501
8.7.5.2.1.2
Test applicability
1501
8.7.5.2.1.3
Minimum requirements
1501
8.7.5.2.1.4
Test description
1503
8.7.5.2.1.5
Test requirement
1506
8.7.5.2.2
TDD FDD CA Sustained data rate performance for TDD PCell (3DL CA)
1507
8.7.5.2.2.1
Test purpose
1507
8.7.5.2.2.2
Test applicability
1507
8.7.5.2.2.3
Minimum requirements
1507
8.7.5.2.2.4
Test description
1509
8.7.5.2.2.5
Test requirement
1512
8.8
Demodulation of EPDCCH
1513
8.8.1
Distributed Transmission
1513
8.8.1.1
FDD distributed EPDCCH performance
1513
8.8.1.1.1
Test purpose
1513
8.8.1.1.2
Test applicability
1513
8.8.1.1.3
Minimum conformance requirements
1513
8.8.1.1.4
Test description
1514
8.8.1.1.5
Test requirement
1515
8.8.1.2
TDD distributed EPDCCH performance
1516
8.8.1.2.1
Test purpose
1516
8.8.1.2.2
Test applicability
1516
8.8.1.2.3
Minimum conformance requirements
1516
8.8.1.2.4
Test description
1517
8.8.1.2.5
Test requirement
1518
8.8.2
Localized Transmission with TM9
1518
8.8.2.1
FDD localized EPDCCH performance with TM9
1518
8.8.2.1.1
Test purpose
1518
8.8.2.1.2
Test applicability
1518
8.8.2.1.3
Minimum conformance requirements
1518
8.8.2.1.4
Test description
1520
8.8.2.1.5
Test requirement
1521
8.8.2.2
TDD localized EPDCCH performance with TM9
1521
8.8.2.2.1
Test purpose
1521
8.8.2.2.2
Test applicability
1521
8.8.2.2.3
Minimum conformance requirements
1521
8.8.2.2.4
Test description
1523
8.8.2.2.5
Test requirement
1524
8.8.3
Localized transmission with TM10 Type B quasi co-location type
1524
8.8.3.1
FDD localized EPDCCH transmission with TM10 Type B quasi co-location type
1524
8.8.3.1.1
Test purpose
1524
8.8.3.1.2
Test applicability
1524
8.8.3.1.3
Minimum conformance requirements
1524
8.8.3.1.4
Test description
1526
8.8.3.1.5
Test requirement
1529
8.8.3.2
TDD localized EPDCCH transmission with TM10 Type B quasi co-location type
1529
8.8.3.2.1
Test purpose
1529
8.8.3.2.2
Test applicability
1529
8.8.3.2.3
Minimum conformance requirements
1529
8.8.3.2.4
Test description
1531
8.8.3.2.5
Test requirement
1534
8.9
Demodulation (Single receiver antenna)
1534
8.9.1
PDSCH
1534
8.9.1.1
FDD and half-duplex FDD (Fixed Reference Channel)
1534
8.9.1.1.1
Transmit diversity performance (Cell-Specific Reference Symbols)
1534
9
Reporting of Channel State Information
1537
9.1
General
1537
9.1.1
Applicability of requirements
1537
9.1.1.1
Applicability of requirements for different channel bandwidths
1537
9.1.1.2
Applicability and test rules for different CA configurations and bandwidth combination sets
1537
9.1.1.2A
Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets
1538
9.1.1.3
Test coverage for different number of component carriers
1539
9.2
CQI Reporting under AWGN conditions
1539
9.2.1
CQI Reporting under AWGN conditions - PUCCH 1-0 (Cell-Specific Reference Symbols)
1539
9.2.1.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-0
1539
9.2.1.1.1
Test purpose
1539
9.2.1.1.2
Test applicability
1539
9.2.1.1.3
Minimum conformance requirements
1540
9.2.1.1.4
Test description
1541
9.2.1.1.5
Test requirement
1543
9.2.1.2
TDD CQI Reporting under AWGN conditions – PUCCH 1-0
1543
9.2.1.2.1
Test purpose
1543
9.2.1.2.2
Test applicability
1543
9.2.1.2.3
Minimum conformance requirements
1543
9.2.1.2.4
Test description
1544
9.2.1.2.5
Test requirement
1546
9.2.1.3
1546
9.2.1.3_C
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC
1546
9.2.1.3_C.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)
1546
9.2.1.4
1552
9.2.1.4_C
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC
1552
9.2.1.4_C.1
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)
1552
9.2.1.5
1559
9.2.1.5_E
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for feICIC
1559
9.2.1.5_E.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for feICIC (non-MBSFN ABS)
1559
9.2.1.5_E.1.1
Test purpose
1559
9.2.1.5_E.1.2
Test applicability
1559
9.2.1.5_E.1.3
Minimum conformance requirements
1559
9.2.1.5_E.1.4
Test description
1561
9.2.1.5_E.1.5
Test requirement
1566
9.2.1.6
1566
9.2.1.6_E
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for feICIC
1566
9.2.1.6_E.1
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for feICIC (non-MBSFN ABS)
1566
9.2.1.6_E.1.1
Test purpose
1566
9.2.1.6_E.1.2
Test applicability
1567
9.2.1.6_E.1.3
Minimum conformance requirements
1567
9.2.1.6_E.1.4
Test description
1569
9.2.1.6_E.1.5
Test requirement
1573
9.2.2
CQI Reporting under AWGN conditions - PUCCH 1-1 (Cell-Specific Reference Symbols)
1573
9.2.2.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-1
1573
9.2.2.1.1
Test purpose
1573
9.2.2.1.2
Test applicability
1573
9.2.2.1.3
Minimum conformance requirements
1573
9.2.2.1.4
Test description
1574
9.2.2.1.5
Test requirement
1576
9.2.2.1_D.5
Test requirement
1576
9.2.2.2
TDD CQI Reporting under AWGN conditions – PUCCH 1-1
1577
9.2.2.2.1
Test purpose
1577
9.2.2.2.2
Test applicability
1577
9.2.2.2.3
Minimum conformance requirements
1577
9.2.2.2.4
Test description
1578
9.2.2.2.5
Test requirement
1581
9.2.3
CQI Reporting under AWGN conditions - PUCCH 1-1 (CSI Reference Symbols)
1581
9.2.3.1_D
FDD CQI Reporting under AWGN conditions – PUCCH 1-1 for eDL-MIMO
1581
9.2.3.1_D.1
Test purpose
1581
9.2.3.1_D.2
Test applicability
1581
9.2.3.1_D.3
Minimum conformance requirements
1581
9.2.3.1_D.4
Test description
1582
9.2.3.1_D.5
Test requirement
1586
9.2.3.2_D
TDD CQI Reporting under AWGN conditions – PUCCH 1-1 for eDL-MIMO
1586
9.2.3.2_D.1
Test purpose
1586
9.2.3.2_D.2
Test applicability
1586
9.2.3.2_D.3
Minimum conformance requirements
1586
9.2.3.2_D.4
Test description
1588
9.2.3.2_D.5
Test requirement
1592
9.2.4
CQI Reporting under AWGN conditions - Single CSI Process
1593
9.2.4.1_F
FDD CQI Reporting under AWGN conditions - Single CSI Process for CoMP
1593
9.2.4.1_F.1
Test purpose
1593
9.2.4.1_F.2
Test applicability
1593
9.2.4.1_F.3
Minimum conformance requirements
1593
9.2.4.1_F.4
Test description
1595
9.2.4.1_F.5
Test requirement
1598
9.2.4.2_F
TDD CQI Reporting under AWGN conditions - Single CSI Process for CoMP
1599
9.2.4.2_F.1
Test purpose
1599
9.2.4.2_F.2
Test applicability
1599
9.2.4.2_F.3
Minimum conformance requirements
1599
9.2.4.2_F.4
Test description
1601
9.2.4.2_F.5
Test requirement
1605
9.3
CQI Reporting under fading conditions
1605
9.3.1
Frequency-selective scheduling mode
1605
9.3.1.1
CQI Reporting under fading conditions – PUSCH 3-0 (Cell-Specific Reference Symbols)
1606
9.3.1.1.1
FDD CQI Reporting under fading conditions – PUSCH 3-0
1606
9.3.1.1.2
TDD CQI Reporting under fading conditions – PUSCH 3-0
1609
9.3.1.2
CQI Reporting under fading conditions – PUSCH 3-1 (CSI Reference Symbols)
1613
9.3.1.2.1_D
FDD CQI Reporting under fading conditions – PUSCH 3-1 for eDL MIMO
1613
9.3.1.2.2_D
TDD CQI Reporting under fading conditions – PUSCH 3-1 for eDL MIMO
1617
9.3.1.3
CQI Reporting under fading conditions – PUSCH 3-0 (Cell-Specific Reference Symbols)
1623
9.3.1.3.1
1623
9.3.1.3.1_E
FDD CQI Reporting under fading conditions – PUSCH 3-0 for feICIC
1623
9.3.1.3.1_E.1
FDD CQI Reporting under fading conditions – PUSCH 3-0 for feICIC (non-MBSFN ABS)
1623
9.3.1.3.2
1628
9.3.1.3.2_E
TDD CQI Reporting under fading conditions – PUSCH 3-0 for feICIC
1628
9.3.1.3.2_E.1
TDD CQI Reporting under fading conditions – PUSCH 3-0 for feICIC (non-MBSFN ABS)
1628
9.3.2
Frequency non-selective scheduling mode
1634
9.3.2.1
CQI Reporting under fading conditions – PUCCH 1-0 (Cell-Specific Reference Symbols)
1634
9.3.2.1.1
FDD CQI Reporting under fading conditions – PUCCH 1-0
1634
9.3.2.1.1_1
FDD CQI Reporting under fading conditions - PUCCH 1-0 (Release 9 and forward)
1639
9.3.2.1.2
TDD CQI Reporting under fading conditions – PUCCH 1-0
1639
9.3.2.2
CQI Reporting under fading conditions – PUCCH 1-1 (CSI Reference Symbols)
1645
9.3.2.2.1_D
FDD CQI Reporting under fading conditions – PUCCH 1-1 for eDL-MIMO
1645
9.3.2.2.1_D.1
Test purpose
1645
9.3.2.2.1_D.2
Test applicability
1645
9.3.2.2.1_D.3
Minimum conformance requirements
1645
9.3.2.2.1_D.4
Test description
1646
9.3.2.2.1_D.4.2
Test procedure
1647
9.3.2.2.1_D.4.3
Message contents
1648
9.3.2.2.1_D.5
Test requirement
1650
9.3.2.2.2_D
TDD CQI Reporting under fading conditions – PUCCH 1-1 for eDL-MIMO
1650
9.3.2.2.2_D.1
Test purpose
1650
9.3.2.2.2_D.2
Test applicability
1650
9.3.2.2.2_D.3
Minimum conformance requirements
1650
9.3.2.2.2_D.4
Test description
1652
9.3.2.2.2_D.4.2
Test procedure
1652
9.3.2.2.2_D.4.3
Message contents
1653
9.3.3
Frequency-selective interference
1655
9.3.3.1
CQI Reporting under fading conditions and frequency-selective interference – PUSCH 3-0 (Cell-Specific Reference Symbols)
1656
9.3.3.1.1
FDD CQI Reporting under fading conditions and frequency-selective interference – PUSCH 3-0
1656
9.3.3.1.2
TDD CQI Reporting under fading conditions and frequency-selective interference  – PUSCH 3-0
1659
9.3.4
UE-selected subband CQI
1662
9.3.4.1
CQI Reporting under fading conditions – PUSCH 2-0 (Cell-Specific Reference Symbols)
1663
9.3.4.1.1
FDD CQI Reporting under fading conditions – PUSCH 2-0
1663
9.3.4.1.2
TDD CQI Reporting under fading conditions – PUSCH 2-0
1665
9.3.4.2
CQI Reporting under fading conditions – PUCCH 2-0 (Cell-Specific Reference Symbols)
1668
9.3.4.2.1
FDD CQI Reporting under fading conditions – PUCCH 2-0
1668
9.3.4.2.2
TDD CQI Reporting under fading conditions – PUCCH 2-0
1672
9.3.5
Additional requirements for enhanced receiver Type A
1677
9.3.5.1
PUCCH 1-0 (Cell-Specific Reference Symbol)
1677
9.3.5.1.1
FDD CQI Reporting under fading conditions - PUCCH 1-0 - Enhanced Performance Requirement Type A
1677
9.3.5.1.2
TDD CQI Reporting under fading conditions - PUCCH 1-0 - Enhanced Performance Requirement Type A
1682
9.3.5.2
PUCCH 1-1 (CSI Reference Symbol)
1687
9.3.5.2.1
FDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A
1687
9.3.5.2.2
TDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A
1693
9.3.6
CQI Reporting under fading conditions (With multiple CSI processes)
1698
9.3.6.1_F
FDD CQI Reporting under fading conditions with CSI processes for CoMP
1698
9.3.6.1_F.1
FDD CQI Reporting under fading conditions with Single CSI process for CoMP
1698
9.3.6.1_F.1.1
Test purpose
1698
9.3.6.1_F.1.2
Test applicability
1698
9.3.6.1_F.1.3
Minimum conformance requirements
1698
9.3.6.1_F.1.4
Test description
1702
9.3.6.1_F.1.4.1
Initial conditions
1702
9.3.6.1_F.1.4.2
Test procedure
1702
9.3.6.1_F.1.4.3
Message contents
1703
9.3.6.1_F.1.5
Test requirement
1705
9.3.6.1_F.2
FDD CQI Reporting under fading conditions with Three CSI processes for CoMP
1705
9.3.6.1_F.2.1
Test purpose
1705
9.3.6.1_F.2.2
Test applicability
1705
9.3.6.1_F.2.3
Minimum conformance requirements
1705
9.3.6.1_F.2.4
Test description
1706
9.3.6.1_F.2.4.1
Initial conditions
1706
9.3.6.1_F.2.4.2
Test procedure
1706
9.3.6.1_F.2.4.3
Message contents
1707
9.3.6.1_F.2.5
Test requirement
1710
9.3.6.1_F.3
FDD CQI Reporting under fading conditions with Four CSI processes for CoMP
1711
9.3.6.1_F.3.1
Test purpose
1711
9.3.6.1_F.3.2
Test applicability
1711
9.3.6.1_F.3.3
Minimum conformance requirements
1711
9.3.6.1_F.3.4
Test description
1711
9.3.6.1_F.3.4.1
Initial conditions
1711
9.3.6.1_F.3.4.2
Test procedure
1711
9.3.6.1_F.3.4.3
Message contents
1712
9.3.6.1_F.3.5
Test requirement
1715
9.3.6.2_F
TDD CQI Reporting under fading conditions with CSI processes for CoMP
1716
9.3.6.2_F.1
TDD CQI Reporting under fading conditions with Single CSI process for CoMP
1716
9.3.6.2_F.1.1
Test purpose
1716
9.3.6.2_F.1.2
Test applicability
1716
9.3.6.2_F.1.3
Minimum conformance requirements
1716
9.3.6.2_F.1.4
Test description
1719
9.3.6.2_F.1.4.1
Initial conditions
1719
9.3.6.2_F.1.4.2
Test procedure
1719
9.3.6.2_F.1.4.3
Message contents
1720
9.3.6.2_F.1.5
Test requirement
1722
9.3.6.2_F.2
TDD CQI Reporting under fading conditions with Three CSI processes for CoMP
1722
9.3.6.2_F.2.1
Test purpose
1722
9.3.6.2_F.2.2
Test applicability
1722
9.3.6.2_F.2.3
Minimum conformance requirements
1722
9.3.6.2_F.2.4
Test description
1723
9.3.6.2_F.2.4.1
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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part 1 of a multi-parts TS:


3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification Radio transmission and reception; Part 1: Conformance Testing.


3GPP TS 36.521-2 [11]: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS).


3GPP TS 36.521-3 [12]: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification Radio transmission and reception; Part 3: Radio Resource Management (RRM) conformance testing.

1
Scope

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that contain transmitting characteristics, receiving characteristics and performance requirements as part of the 3G Long Term Evolution (3G LTE). Conformance test for the support of RRM (Radio Resource Management) are specified in TS 36.521-3 [12].

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances in which tests apply, this is noted in the "definition and applicability" part of the test.

For example only Release 8 and later UE declared to support LTE shall be tested for this functionality. In the event that for some tests different conditions apply for different releases, this is indicated within the text of the test itself.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document unless the context in which the reference is made suggests a different Release is relevant (information on the applicable release in a particular context can be found in e.g. test case title, description or applicability, message description or content).
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.101: "E-UTRA UE radio transmission and reception".

[3]
ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"

[4]
3GPP TS 36.133: "E-UTRA requirements for support of radio resource management".

[5]
3GPP TS 36.331: "E-UTRA Radio Resource Control (RRC): protocol specification".

[6]
3GPP TS 36.304: "E-UTRA UE procedures in idle mode".

[7]
3GPP TS 36.508: "Common test environments for User Equipment (UE)".

[8]
3GPP TS 36.211: "Physical Channels and Modulation".

[9]
3GPP TS 36.212: "E-UTRA Multiplexing and channel coding".

[10]
3GPP TS 36.213: "E-UTRA Physical layer procedures".

[11]
3GPP TS 36.521-2: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS)".

[12]
3GPP TS 36.521-3: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource Management (RRM) conformance testing".

[13]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".
[14]
3GPP TS 36.423: "X2 application protocol (X2AP) ".
[15]
3GPP TS 36.306: "E-UTRA User Equipment (UE) radio access capabilities".
[16]
3GPP TS 36.307: “Requirements on User Equipments (UEs) Supporting a release-independent frequency band”.
[17]
3GPP TR 36.904: “Derivation of test tolerances for User Equipment (UE) radio reception conformance tests”.
[18]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
Aggregated Transmission Bandwidth Configuration: The number of resource block allocated within the aggregated channel bandwidth.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths.
Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.

Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.
Contiguous resource allocation: A resource allocation of consecutive resource blocks within one carrier or across contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing is allowed.
Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.
Enhanced performance requirements type A: This defines performance requirements assuming as baseline receiver reference symbol based linear minimum mean square error interference rejection combining.
Enhanced performance requirements type B: This defines performance requirements assuming as baseline receiver using network assisted interference cancellation and suppression.
Enhanced performance requirements type C: This defines performance requirements assuming as baseline receiver inter-stream interference cancellation.
Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.

NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.

Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.
Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

Non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s). Sub-block: This is one contiguous allocated block of spectrum for transmission and reception by the same UE. There may be multiple instances of sub-blocks within an RF bandwidth.
Maximum Output Power: The mean power level per carrier of UE measured at the antenna connector in a specified reference condition.

Mean power: When applied to E-UTRA transmission this is the power measured in the operating system bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms) unless otherwise stated.

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.
Output power: The mean power of one carrier of the UE, delivered to a load with resistance equal to the nominal load impedance of the transmitter.

PMI delay: The rate in basic time unit at which PMI is updated.

Reference bandwidth: The bandwidth in which an emission level is specified.
Sub-block: This is one contiguous allocated block of spectrum for transmission and reception by the same UE. There may be multiple instances of sub-blocks within an RF bandwidth.

Sub-block bandwidth: The bandwidth of one sub-block.

Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.
Synchronized operation: Operation of TDD in two different systems, where no simultaneous uplink and downlink occur.

Transmission bandwidth: Bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in Resource Block units.

Transmit Diversity: Transmit diversity is based on space-frequency block coding techniques complemented with frequency-shift time diversity when four transmit antennas is used.

Unsynchronized operation: Operation of TDD in two different systems, where the conditions for synchronized operation
Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

BWChannel
Channel bandwidth

BWChannel,block
Sub-block bandwidth, expressed in MHz. BWChannel,block= Fedge,block,high- Fedge,block,low.

BWChannel_CA
Aggregated channel bandwidth, expressed in MHz.

BWGB
Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs.
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Transmitted energy per RE for reference symbols during the useful part of the symbol, i.e. excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the eNode B transmit antenna connector
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ˆ


The averaged received energy per RE of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector; average power is computed within a set of REs used for the transmission of physical channels (including user specific RSs when present), divided by the number of REs within the set, and normalized to the subcarrier spacingF

Frequency

F




Frequency

Fagg_alloc_low
Aggregated Transmission Bandwidth Configuration. The lowest frequency of the simultaneously transmitted resource blocks.

Fagg_alloc_high
Aggregated Transmission Bandwidth Configuration. The highest frequency of the simultaneously transmitted resource blocks.

FInterferer (offset)
Frequency offset of the interferer

FInterferer
Frequency of the interferer

FC
Frequency of the carrier centre frequency
FC_agg
Aggregated Transmission Bandwidth Configuration. Center frequency of the aggregated carriers.FC,block, high
Center frequency of the highest transmitted/received carrier in a sub-block.
FC,block, low
Center frequency of the lowest transmitted/received carrier in a sub-block.

FCA_low
The centre frequency of the lowest carrier, expressed in MHz.

FCA_high
The centre frequency of the highest carrier, expressed in MHz.

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band

Fedge,block,low 
The lower sub-block edge, where Fedge,block,low = FC,block,low - Foffset.

Fedge,block,high 
The upper sub-block edge, where Fedge,block,high = FC,block,high + Foffset.

Fedge_low
The lower edge of aggregated channel bandwidth, expressed in MHz.

Fedge_high
The higher edge of aggregated channel bandwidth, expressed in MHz.

Foffset
Frequency offset from FC_high to the higher edge or FC_low to the lower edge.

Foffset,block,low
Separation between lower edge of a sub-block and the center of the lowest component carrier within the sub-block
Foffset,block,high
Separation between higher edge of a sub-block and the center of the highest component carrier within the sub-block
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The power spectral density of the total input signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector, including the own-cell downlink signal
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The total transmitted power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the eNode B transmit antenna connector
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ˆ


The total received power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector
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The received power spectral density of the total noise and interference for a certain RE (average power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE antenna connector
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Transmission bandwidth which represents the length of a contiguous resource block allocation expresse in units of resources blocks 
Ncp
Cyclic prefix length

NDL
Downlink EARFCN
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as measured at the UE antenna connector.
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The power spectral density of a white noise source (average power per RE normalized to the subcarrier spacing), simulating interference in non-CRS symbols in ABS subframe from cells that are not defined in a test procedure, as measured at the UE antenna connector.
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The power spectral density of a white noise source (average power per RE normalized to the subcarrier spacing), simulating interference in CRS symbols in ABS subframe from all cells that are not defined in a test procedure, as measured at the UE antenna connector.
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing), simulating interference in non-ABS subframe from cells that are not defined in a test procedure, as measured at the UE antenna connector.
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The power spectral density (average power per RE normalised to the subcarrier spacing) of the summation of the received power spectral densities of the strongest interfering cells explicitly defined in a test procedure plus 
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 , as measured at the UE antenna connector. The respective power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value, or the respective power spectral density of each interfering cell relative to 
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 is defined by its associated Es/Noc value.
NOffs-DL
Offset used for calculating downlink EARFCN

NOffs-UL
Offset used for calculating uplink EARFCN


[image: image19.wmf]otx

N


The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing) simulating eNode B transmitter impairments as 
at the eNode B transmit antenna connector

NRB
Transmission bandwidth configuration, expressed in units of resource blocks
Highest NRB
Highest NRB defined for the band
NRB_agg
The number of the aggregated RBs within the fully allocated Aggregated Channel bandwidth.
Highest NRB_agg
The highest NRB_agg across Bandwidth Combination Sets supported by the UE as part of the CA Configuration.
Lowest NRB_agg
The lowest NRB_agg across Bandwidth Combination Sets supported by the UE as part of the CA Configuration.
NRB_alloc
Total number of simultaneously transmitted resource blocks in Aggregated Channel Bandwidth configuration.
NRB,c
The transmission bandwidth configuration of component carrier c, expressed in units of resource blocks

NRB,largest BW
The largest transmission bandwidth configuration of the component carriers in the bandwidth combination, expressed in units of resource blocks
NRX
Number of receiver antennas

NUL
Uplink EARFCN
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Number of cell-specific antenna ports
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Antenna port number

PCMAX
The measured configured maximum UE output power.

PCMAX,c
The configured maximum UE output power for serving cell c.

PEMAX
Maximum allowed UE output power signalled by higher layers. Same as IE P-Max, defined in [5].

PEMAX,c

Maximum allowed UE output power signalled by higher layers for serving cell c. Same as IE P-Max, defined in [7].
PInterferer
Modulated mean power of the interferer

PPowerClass
PPowerClass is the nominal UE power (i.e., no tolerance).

PUMAX
The measured configured maximum UE output power. Maximum UE Power with possible power reduction due to modulation type, network signalling values and location near the edge of the band; it equals PCMAX when the IE P-Max, defined in [5], is not signalled.
Puw
Power of an unwanted DL signal
Pw
Power of a wanted DL signal
P_LCRB
Number of transmitted resource blocks on the Primary Component Carrier
Rav
Minimum average throughput per RB

RB #
Position of the RB in the channel bandwidth.

RBstart
Indicates the lowest RB index of transmitted resource blocks.
RBend
Indicates the highest RB index of transmitted resource blocks.
S_LCRB
Number of transmitted resource blocks on the Secondary Component Carrier
ΔFOOB
Δ Frequency of Out Of Band emission

ΔRIB,c
Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c.

ΔTIB,c
Allowed maximum configured output power relaxation due to support for inter-band CA operation, for serving cell c.

TC
Allowed operating band edge transmission power relaxation.

TC,c
Allowed operating band edge transmission power relaxation for serving cell c.
σ
Test specific auxiliary variable used for the purpose of downlink power allocation, defined in Annex C.3.2.
Wgap
Sub-block gap size
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ABS
Almost Blank Subframe

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

A-MPR
Additional Maximum Power Reduction 

AWGN
Additive White Gaussian Noise

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BS
Base Station

CA
Carrier Aggregation

CA_X
Intra-band contiguous CA of component carriers in one sub-block within Band X where X is the applicable E-UTRA operating band

CA_X-X
Intra-band non-contiguous intra band CA of component carriers in two sub-blocks within Band X is the applicable E-UTRA operating band

CA_X-Y
Inter-band CA of component carrier(s) in one sub-block within Band X and component carrier(s) in one sub-block within Band Y where X and Y are the applicable E-UTRA operating band

CA_X-X-Y
CA of component carriers in two sub-blocks within Band X and component carrier(s) in one sub-block within Band Y where X and Y are the applicable E-UTRA operating bands

CC
Component Carriers
CP
Cyclic Prefix

CoMP
Coordinated Multi-Point

CPE
Customer Premise Equipment

CPE_X
Customer Premise Equipment for E-UTRA operating band X

CQI
Channel Quality Indicator

CW
Continuous Wave
DC
Dual Connectivity

DC_X-Y
Inter-band DC of component carrier(s) in one sub-block within Band X and component carrier(s) in one sub-block within Band Y where X and Y are the applicable E-UTRA operating band
DCI
Downlink Control Information
DIP
Dominant Interferer Proportion
DPS
Dynamic Point Switch

eDL-MIMO
Down Link Multiple Antenna transmission

DL
Downlink

DTX
Discontinuous Transmission

DwPTS
Downlink Pilot Time-Slot

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

EPRE
Energy Per Resource Element

E-UTRA
Evolved UMTS Terrestrial Radio Access

EUTRAN
Evolved UMTS Terrestrial Radio Access Network

EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

FSTD
Frequency-Shift Time Diversity

HARQ
Hybrid ARQ

HD-FDD
Half- Duplex FDD

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service

MCS
Modulation and Coding Scheme
MCG
Main Carrier Group
MOP
Maximum Output Power

MPR
Maximum Power Reduction

MSR
Maximum Sensitivity Reduction

OCNG
OFDMA Channel Noise Generator

OFDMA
Orthogonal Frequency Division Multiple Access

OOB
Out-of-band

P-MPR
Power Management Maximum Power Reduction

PA
Power Amplifier

PBCH
Physical Broadcast Channel

PCC
Primary Component Carrier

PCCH
Paging Control Channel

PCFICH
Physical Control Format Indicator Channel

PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel

PDU
Packet Data Unit

PHICH
Physical Hybrid ARQ Indicator Channel

Pm-dsg
Probability of miss-detection of the Downlink Scheduling Grant
PMI
Precoding Matrix Indicator

PRACH
Physical Random Access Channel

PRB
Physical Resource Block

PSS
Primary Synchronization Signal

PSS_RA
PSS-to-EPRE ratio for the channel PSS

PUCCH
Physical Uplink Control Channel

PUSCH
Physical Uplink Shared ChannelRE
Resource Element

RE
Resource Element

REFSENS
Reference Sensitivity power level

RI
Rank Indicator

RLC
Radio Link Control

RMC
Reference Measurement Channel

r.m.s
Root Mean Square

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RS
Reference Signal

RSRP
Reference Signal Received Power

SCC
Secondary Component Carrier
SCG
Secondary Carrier Group
SCH
Synchronization Channel

SDU
Service Data Unit

SFBC
Space-Frequency Block Coding
SINR
Signal-to-Interference-and-Noise Ratio
SNR
Signal-to-Noise Ratio

SRS
Sounding Reference Signal

SSS
Secondary Synchronization Signal

SSS_RA
SSS-to-RS EPRE ratio for the channel SSS

TDD
Time Division Duplex

TP

Transmission Point

TPC
Transmit Power Control

TPMI
Transmitted Precoding Matrix Indicator

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UL-MIMO
Up Link Multiple Antenna transmission

UMTS
Universal Mobile Telecommunications System

UpPTS
Uplink Pilot Time-Slot

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

xCH_RA
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols not containing RS

xCH_RB
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols containing RS

4
General

Unless otherwise stated, the following reference conditions used by all test cases in this document are specified in TS 36.508 [7]:

-
Connection Diagrams,

-
Test Frequencies,

-
Cell Settings,

-
Reference Environments,

-
Environmental Conditions,

-
Generic Connection Setup Procedures,

-
System Information (SI),

-
Message Contents.

Where a test requires one of the above reference conditions that are different, this will be specified within the test itself.

The Minimum Requirements defined in each test make no allowance for Measurement Uncertainty. Therefore, Test Tolerances are used to relax the Minimum Requirements. If the Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for that test is non-zero. For each test the Test Tolerances are individually calculated to create the Test Requirements. The Test Tolerance for each test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.3.

Downlink and Uplink transmissions are organized into radio frames with 
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 duration. Two radio frame structures are supported in this document:

-
Type 1, applicable to FDD,

-
Type 2, applicable to TDD.

In clauses 6 and 7 TX and RX test cases for FDD/TDD test cases are defined. FDD and TDD test scenarios/ requirements are included within the same test case. For test cases with any difference between the FDD and TDD branches the test description part of the test case has been separated in two sections to cover the two technologies. The applicability for the FDD and TDD branches are specified in TS 36.521-2.

In clause 8 the performance requirement test cases are defined. FDD and TDD performance requirement test cases are defined in different clauses accordingly to the requirements specified in TS 36.101.

Unless otherwise stated, each test case is tested for every operating band supported by the UE and repeated with the applicable test configurations (i.e. test environment, test frequencies, test channel bandwidths, channel bandwidth parameters) indicated in each test case. For test cases in clauses 6, 7, 8 the initial conditions of the downlink physical channels signal levels and downlink physical channels required are specified in Annex C.0, Annex C.1 and Annex C.2.

For test cases in clauses 6 and 7 that require measurements with maximum output power, the UE shall transmit at its maximum output power state with output power level of PUMAX level. This range of maximum output power shall not be modified for any further additional relaxation.
For UL-MIMO cases, the UE output power is the sum of mean powers as measured at each antenna connector unless otherwise stated.
For test cases in clauses 6 and 7, the partial RB allocations refer to any RB allocation less than full RB allocation except 1 RB allocation.

4.1
Categorization of test requirements in CA, UL-MIMO, Dual Connectivity, ProSe and UE category 0
The test requirements for Clauses 6 (Tx Characteristics) and 7 (Rx Characteristics), which are specific to CA, UL-MIMO, Dual Connectivity, ProSe and UE category 0 are specified as suffix A, B, C, D and E where;

a)
Suffix A additional requirements need to support CA

b)
Suffix B additional requirements need to support UL-MIMO

c)
Suffix C additional requirements need to support Dual Connectivity
d)
Suffix D additional requirements need to support ProSe
e)
Suffix E additional requirements need to support UE category 0
A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional sub-clause (suffix A, B, C, D and E).

Where there is a difference in requirement between the general requirements and the additional subclause requirements (suffix A, B, C, D, and E) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional subclause.
A terminal which supports more than one feature (CA, UL-MIMO, Dual Connectivity, ProSe and UE category 0) shall meet all of the separate corresponding requirements.
For a terminal supporting CA, compliance with minimum requirements for non-contiguous intra-band carrier aggregation in any given operating band does not imply compliance with minimum requirements for contiguous intra-band carrier aggregation in the same operating band.
For a terminal supporting CA, compliance with minimum requirements for contiguous intra-band carrier aggregation in any given operating band does not imply compliance with minimum requirements for non- contiguous intra-band carrier aggregation in the same operating band.

A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations and it shall support at least one bandwidth combination set for each of the constituent lower order DL combinations containing all the bandwidths specified within each specific combination set of the upper order DL combination.
Terminal supporting Dual Connectivity configuration shall meet the minimum requirements for corresponding CA configuration (suffix A), unless otherwise specified.
NOTE 1:
Test Case 6.5.2.1A, PUSCH-EVM with exclusion period, is a Release 8 non-CA test case and does not indicate a requirement to support CA.
NOTE 2:
This categorization of test requirements reflects only the categorization of minimum requirements as done by RAN4 in 3GPP TS 36.101. For the categorization of the tests requirements done on behalf of RAN5 follow the information given in Annex I.

For a terminal that supports ProSe Direct Communication and/or ProSe Direct Discovery, the minimum requirements are applicable when

-
the UE is associated with PCell on the ProSe carrier, or

-
the UE is not associated with PCell  on the ProSe carrier and is provisioned with the preconfigured radio parameters for ProSe Direct Communications that are associated with known Geographical Area.

When the ProSe UE is not associated with PCell on the ProSe carrier, and the UE does not have knowledge of its geographical area, or is provisioned with preconfigured radio parameters that are not associated with any Geographical Area, ProSe transmissions are not allowed, and the requirements in Section 6.3.3D apply.
The frequency bands and channel arrangement for CA, UL-MIMO, and ProSe are specified in Clause 5, where;

a)
The clauses with suffix A specify the operating bands and channel arrangement related information for CA

b)
The clauses with suffix B specify the operating bands and channel arrangement related information for UL-MIMO

c)
The clauses with suffix C specify the operating bands and channel arrangement related information for Dual Connectivity 
d)
The clauses with suffix D specify the operating bands and channel arrangement related information for ProSe
4.2
RF requirements in later releases

The standardisation of new frequency bands may be independent of a release. However, in order to implement a UE that conforms to a particular release but supports a band of operation that is specified in a later release, it is necessary to specify some extra requirements. TS 36.307 [16] specifies requirements on UEs supporting a frequency band that is independent of release.

NOTE:
For UEs conforming to the 3GPP release of the present document, some RF requirements of later releases may be mandatory independent of whether the UE supports the bands specified in later releases or not. The set of RF requirements of later releases that is also mandatory for UEs conforming to the 3GPP release of the present document is determined by regional regulation.

5
Frequency bands and channel arrangement

5.1
General

The channel arrangements presented in this clause are based on the frequency bands and channel bandwidths defined in the present release of specifications.

NOTE:
Other operating bands and channel bandwidths may be considered in future releases.

5.2
Operating bands

E-UTRA is designed to operate in the operating bands defined in Table 5.2-1.

Table 5.2-1: E-UTRA operating bands

	E-UTRA Operating Band
	Uplink (UL)
eNode B receive
UE transmit
	Downlink (DL)
eNode B transmit
UE receive
	Duplex Mode

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz
	–
	2155 MHz
	FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	FDD

	61
	830 MHz
	–
	840 MHz
	875 MHz
	–
	885 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	9
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz
	–
	1879.9 MHz
	FDD

	10
	1710 MHz
	–
	1770 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	FDD

	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD

	15
	Reserved
	
	
	Reserved
	
	
	FDD

	16
	Reserved
	
	
	Reserved
	
	
	FDD

	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	FDD

	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	FDD

	22
	3410 MHz
	–
	3490 MHz
	3510 MHz
	–
	3590 MHz
	FDD

	23
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	FDD

	24
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	FDD

	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	27
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	FDD

	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	29
	NA
	
	
	717 MHz
	–
	728 MHz
	FDD2

	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	FDD

	31
	452.5 MHz
	–
	457.5 MHz
	462.5 MHz
	–
	467.5 MHz
	FDD

	32
	
	N/A
	
	1452 MHz
	–
	1496 MHz
	FDD2

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD

	34
	2010 MHz
	–
	2025 MHz
	2010 MHz
	–
	2025 MHz
	TDD

	35
	1850 MHz
	–
	1910 MHz
	1850 MHz
	–
	1910 MHz
	TDD

	36
	1930 MHz
	–
	1990 MHz
	1930 MHz
	–
	1990 MHz
	TDD

	37
	1910 MHz
	–
	1930 MHz
	1910 MHz
	–
	1930 MHz
	TDD

	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

	41
	2496 MHz
	-
	2690 MHz
	2496 MHz
	-
	2690 MHz
	TDD

	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	43
	3600 MHz
	–
	3800 MHz
	3600 MHz
	–
	3800 MHz
	TDD

	44
	703 MHz
	–
	803 MHz
	703 MHz
	–
	803 MHz
	TDD

	Note 1: Band 6 is not applicable.
Note 2: Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.


5.2A
Operating bands for CA

E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables 5.2A-1 and 5.2A-2.

Table 5.2A-1: Intra-band contiguous CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_1
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	CA_2
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	CA_3
	3
	1710MHz
	–
	1785MHz
	1805MHz
	–
	1880MHz
	FDD

	CA_7
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	CA_12
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD

	CA_23
	23
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	FDD

	CA_27
	27
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	FDD

	CA_38
	38
	2570 MHz
	–
	2620 MHz
	2570MHz
	–
	2620 MHz
	TDD

	CA_39
	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	CA_40
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

	CA_41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	CA_42
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD


Table 5.2A-2: Inter-band CA operating bands (two bands)
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_1-3
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	CA_1-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_1-7
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_1-8
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	CA_1-11
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	

	CA_1-18
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	

	CA_1-19
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	CA_1-20
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_1-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	CA_1-26
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	

	CA_1-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	

	CA_1-41
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	CA_1-42
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	CA_2-2-5
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_2-2-13
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_2-4
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	CA_2-4-4
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	CA_2-5
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_2-12
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_2-13
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_2-17
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	CA_2-29
	2
	1850 MHz
	-
	1910 MHz
	1930 MHz
	-
	1990 MHz
	FDD

	
	29
	N/A
	717 MHz
	-
	728 MHz
	

	CA_2-30
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_3-5
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_3-7
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_3-8
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	CA_3-19
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	CA_3-20
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_3-26
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	

	CA_3-27
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	27
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	

	CA_3-28
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	

	CA_3-42
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	CA_4-4-5
	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz
	–
	2155 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_4-4-7
	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz
	–
	2155 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_4-4-12
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_4-4-13
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_4-5
	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_4-7
	4
	1710 MHz
	
	1755 MHz
	2110 MHz
	
	2155 MHz
	FDD

	
	7
	2500 MHz
	
	2570 MHz
	2620 MHz
	
	2690 MHz
	

	CA_4-12
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_4-13
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_4-17
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	CA_4-27
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	27
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	

	CA_4-29
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	29
	N/A
	717 MHz
	-
	728 MHz
	

	CA_4-30
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_5-7
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_5-12
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_5-13
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_5-17
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	CA_5-25
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	

	CA_5-30
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_7-8
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	CA_7-20
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_7-28
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	

	CA_8-11
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	

	CA_8-20
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_11-18
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	FDD

	
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	

	CA_12-25
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD

	
	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	

	CA_12-30
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_18-28
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	
	28
	703 MHz
	–
	733 MHz
	758 MHz
	–
	788 MHz
	

	CA_19-21
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	CA_19-42
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	CA_20-32
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	32
	N/A
	1452 MHz
	–
	1496 MHz
	

	CA_23-29
	23
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	FDD

	
	29
	N/A
	717 MHz
	–
	728 MHz
	

	CA_26-41
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	CA_29-30
	29
	N/A
	717 MHz
	–
	728 MHz
	FDD

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_39-41
	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	

	CA_41-42
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	


Table 5.2A-2a: Inter-band CA operating bands (three bands)

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_1-3-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_1-3-8
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	CA_1-3-19
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	CA_1-3-20
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_1-3-26
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	

	CA_1-5-7
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	CA_1-7-20
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_1-18-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	

	
	28
	703 MHz
	–
	733 MHz
	758 MHz
	–
	788 MHz
	

	CA_1-19-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	CA_2-4-5
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_2-4-12
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_2-4-13
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_2-4-29
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	
	29
	N/A
	717 MHz
	–
	728 MHz
	

	CA_2-5-12
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_2-5-13
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_2-5-30
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_2-12-30
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_2-29-30
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	29
	N/A
	717 MHz
	–
	728 MHz
	

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_3-7-20
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	CA_4-5-12
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_4-5-13
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	CA_4-5-30
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_4-7-12
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	CA_4-12-30
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_4-29-30
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	29
	N/A
	717 MHz
	–
	728 MHz
	

	
	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	

	CA_7-8-20
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	


Table 5.2A-3: Intra-band non-contiguous CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_2-2
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	CA_3-3
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	CA_4-4
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	CA_7-7
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	CA_23-23
	23
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	FDD

	CA_25-25
	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	CA_41-41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	CA_42-42
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD


5.2B
Operating bands for UL-MIMO
E-UTRA UL-MIMO in Rel-10 is designed to operate in the operating bands defined in Table 5.2-1.

5.2C
Operating bands for Dual Connectivity
E-UTRA dual connectivity is designed to operate in the operating bands defined in Table 5.2C-1.

Table 5.2C-1: Inter-band dual connectivity operating bands (two bands)

	E-UTRA DC Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	DC_1-3
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	DC_1-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	DC_1-7
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	DC_1-8
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	DC_1-19
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	DC_1-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	DC_2-4
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	DC_2-13
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	DC_3-5
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	DC_3-7
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	DC_3-8
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	DC_3-19
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	DC_3-20
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	DC_3-26
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	

	DC_4-7
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	DC_4-12
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	DC_4-13
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	DC_4-17
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	DC_5-7
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	DC_5-12
	5 
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	DC_5-17
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	DC_7-20
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	DC_7-28
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	

	DC_19-21
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	DC_39-41
	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	

	NOTE 1: The DC configurations will follow corresponding CA configurations as defined in Table 5.4.2A.1-2.


5.2D
Operating bands for ProSe

E-UTRA ProSe is designed to operate in the operating bands defined in Table 5.2D-1.

Table 5.2D-1: E-UTRA ProSe operating band

	E‑UTRA ProSe Band
	E‑UTRA Operating Band
	ProSe UE transmit
	ProSe UE receive
	ProSe Duplex Mode
	ProSe Direct

	
	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	
	Disc.
	Comm.

	2
	2
	1850 MHz
	–
	1910 MHz
	1850 MHz
	–
	1910 MHz
	HD
	Yes
	

	3
	3
	1710 MHz
	–
	1785 MHz
	1710 MHz
	–
	1785 MHz
	HD
	Yes
	Yes

	4
	4
	1710 MHz
	–
	1755 MHz
	1710 MHz
	–
	1755 MHz
	HD
	Yes
	

	7
	7
	2500 MHz
	–
	2570 MHz
	2500 MHz
	–
	2570 MHz
	HD
	Yes
	Yes

	14
	14
	788 MHz
	–
	798 MHz
	788 MHz
	–
	798 MHz
	HD
	Yes
	Yes

	20
	20
	832 MHz
	–
	862 MHz
	832 MHz
	–
	862 MHz
	HD
	Yes
	Yes

	26
	26
	814 MHz
	–
	849 MHz
	814 MHz
	–
	849 MHz
	HD
	Yes
	Yes

	28
	28
	703 MHz
	–
	748 MHz
	703 MHz
	–
	748 MHz
	HD
	Yes
	Yes

	31
	31
	452.5 MHz
	–
	457.5 MHz
	452.5 MHz
	–
	457.5 MHz
	HD
	Yes
	Yes

	41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	HD
	Yes
	


5.3
TX–RX frequency separation

a)
The default EUTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation is specified in Table 5.3-1 for the TX and RX channel bandwidths defined in Table 5.4.2.1-1

Table 5.3-1: Default UE TX-RX frequency separation

	E-UTRA Operating Band
	TX - RX
carrier centre frequency
separation

	1
	190 MHz

	2
	80 MHz

	3
	95 MHz

	4
	400 MHz

	5
	45 MHz

	6
	45 MHz

	7
	120 MHz

	8
	45 MHz

	9
	95 MHz

	10
	400 MHz

	11
	48 MHz

	12
	30 MHz

	13
	-31 MHz

	14
	-30 MHz

	17
	30 MHz

	18
	45 MHz

	19
	45 MHz

	20
	-41 MHz

	21
	48 MHz

	22
	100 MHz

	23
	180 MHz

	24
	-101.5 MHz

	25
	80 MHz

	26
	45 MHz

	27
	45 MHz

	28
	55 MHz

	30
	45 MHz

	31
	10 MHz


b)
The use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended to form part of a later release.
5.3A
TX–RX frequency separation for CA

For intra-band contiguous carrier aggregation, the same TX-RX frequency separation as specified in Table 5.3-1 is applied to PCC and SCC, respectively.
5.4
Channel arrangement

5.4.1
Channel spacing

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2

where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario.

5.4.1A
Channel spacing for CA

For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.4.2-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

For intra-band non-contiguous carrier aggregation the channel spacing between two E-UTRA component carriers in different sub-blocks shall be larger than the nominal channel spacing defined in this subclause.

5.4.2
Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.4.2-1

Table 5.4.2-1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


Figure 5.4.2-1 shows the relation between the Channel bandwidth (BWChannel) and the Transmission bandwidth configuration (NRB). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.

[image: image24.emf] 

Transmission  

Bandwidth [RB]  

Transmission Bandwidth Configuration [ N RB ]  

Channel Bandwidth [MHz]  

Resource block  

Channel edge  

Channel edge  

Center subcarrier (corresponds to   DC in baseband) is not transmitted    In downlink  

Active Resource Blocks  


Figure 5.4.2-1: Definition of channel bandwidth and transmission bandwidth configuration for one E‑UTRA carrier

5.4.2.1
Channel bandwidths per operating band

a)
The requirements in this specification apply to the combination of channel bandwidths and operating bands shown in Table 5.4.2.1-1. The transmission bandwidth configuration in Table 5.4.2-1 shall be supported for each of the specified supported channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.

Table 5.4.2.1-1: E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	
	
	Yes
	 Yes
	 Yes
	 Yes

	2
	Yes
	Yes
	Yes
	Yes
	Yes1
	Yes1

	3
	Yes
	Yes
	Yes
	Yes
	Yes1
	Yes1

	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	5
	Yes
	Yes
	Yes
	Yes1
	
	

	6
	
	
	Yes
	Yes1
	
	

	7
	
	
	Yes
	Yes
	Yes3
	Yes1, 3

	8
	Yes
	Yes
	Yes
	Yes1
	
	

	9
	
	
	Yes
	Yes
	Yes1
	Yes1

	10
	
	
	Yes
	Yes
	Yes
	Yes

	11
	
	
	Yes
	Yes1
	
	

	12
	Yes
	Yes
	Yes1
	Yes1
	
	

	13
	
	
	Yes1
	Yes1
	
	

	14
	
	
	Yes1
	Yes1
	
	

	...
	
	
	
	
	
	

	17
	
	
	Yes1
	Yes1
	
	

	18
	
	
	Yes
	Yes1
	Yes1
	

	19
	
	
	Yes
	Yes1
	Yes1
	

	20
	
	
	Yes
	Yes1
	Yes1
	Yes1

	21
	
	
	Yes
	Yes1
	Yes1
	

	22
	
	
	Yes
	Yes
	Yes1
	Yes1

	23
	Yes
	Yes
	Yes
	Yes
	Yes1
	Yes1

	24
	
	
	Yes
	Yes
	
	

	25
	Yes
	Yes
	Yes
	Yes
	Yes1
	Yes1

	26
	Yes
	Yes
	Yes
	Yes1
	Yes1
	

	27
	Yes
	Yes
	Yes
	Yes1
	
	

	28
	
	Yes
	Yes
	Yes1
	Yes1
	Yes1, 2

	30
	
	
	Yes
	Yes1
	
	

	31
	Yes
	Yes1
	Yes1
	
	
	

	...
	
	
	
	
	
	

	33
	
	
	Yes 
	Yes
	Yes
	Yes

	34
	
	
	Yes
	Yes
	Yes
	

	35
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	36
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	37
	
	
	Yes
	Yes
	Yes
	Yes

	38
	
	
	Yes
	Yes
	Yes3
	Yes3

	39
	
	
	Yes
	Yes
	Yes3
	Yes3

	40
	
	
	Yes
	Yes
	Yes
	Yes

	41
	
	
	Yes
	Yes
	Yes
	Yes

	42
	
	
	Yes
	Yes
	Yes
	Yes

	43
	
	
	Yes
	Yes
	Yes
	Yes

	44
	
	Yes
	Yes
	Yes
	Yes
	Yes

	Note 1:
refers to the bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (Clause 7.3) is allowed.

Note 2:
For the 20 MHz bandwidth, the minimum requirements are specified for E-UTRA UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz
Note 3:
refers to bandwidth for which the uplink transmission bandwidth can be restricted by the network for some channel assignments in FDD/TDD co-existence scenarios in order to meet unwanted emissions requirements (Clause 6.6.3.2).


b)
The use of different (asymmetrical)) channel bandwidth for the TX and RX is not precluded and is intended to form part of a later release.
5.4.2A
Channel bandwidth for CA

For intra-band contiguous carrier aggregation Aggregated Channel Bandwidth, Aggregated Transmission Bandwidth Configuration and Guard Bands are defined as follows, see Figure 5.4.2A-1.
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Figure 5.4.2A-1: Definition of Aggregated channel bandwidth and aggregated channel bandwidth edges

The aggregated channel bandwidth, BWChannel_CA, is defined as


BWChannel_CA = Fedge,high - Fedge,low [MHz].
The lower bandwidth edge Fedge,low and the upper bandwidth edge Fedge,high of the aggregated channel bandwidth are used as frequency reference points for transmitter and receiver requirements and are defined by


Fedge,low = FC,low - Foffset,low


Fedge,high = FC,high + Foffset,high

The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as


Foffset,low = (0.18NRB,low + f1)/2 + BWGB [MHz]


Foffset,high = (0.18NRB,high+ f1)/2 + BWGB [MHz]

where f1 = f for the downlink with f the subcarrier spacing and f1 = 0 for the uplink, while NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.4.2-1 for the lowest and highest assigned component carrier, respectively. BWGB denotes the Nominal Guard Band and is defined in Table 5.4.2A‑1, and the factor 0.18 is the PRB bandwidth in MHz.

NOTE:
The values of BWChannel_CA for UE and BS are the same if the lowest and the highest component carriers are identical.
Aggregated Transmission Bandwidth Configuration is the number of the aggregated RBs within the fully allocated Aggregated Channel bandwidth and is defined per CA Bandwidth Class (Table 5.4.2A-1).
For intra-band non-contiguous carrier aggregation Sub-block Bandwidth and Sub-block edges are defined as follows, see Figure 5.4.2A-2.
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Figure 5.4.2A-2: Non-contiguous intraband CA terms and definitions

The lower sub-block edge of the Sub-block Bandwidth (BWChannel,block) is defined as:

Fedge,block, low = FC,block,low - Foffset,block, low.

The upper sub-block edge of the Sub-block Bandwidth is defined as:

Fedge,block,high = FC,block,high + Foffset,block,high .

The Sub-block Bandwidth, BWChannel,block, is defined as follows:

BWChannel,block = Fedge,block,high - Fedge,block,low [MHz]
The lower and upper frequency offsets Foffset,block,low and Foffset,block,high depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as:

Foffset,block,low = (0.18NRB,low + f1) /2 + BWGB [MHz]

Foffset,block,high = (0.18NRB,high + f1)/2 + BWGB [MHz]

where f1 = f for the downlink with f the subcarrier spacing and f1 = 0 for the uplink, while NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.6-1 for the lowest and highest assigned component carrier within a sub-block, respectively. BWGB denotes the Nominal Guard Band and is defined in Table 5.4.2A‑1, and the factor 0.18 is the PRB bandwidth in MHz.

The sub-block gap size between two consecutive sub-blocks Wgap is defined as:

Wgap = Fedge,block n+1,low - Fedge,block n,high [MHz]
Table 5.4.2A-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	a1 BWChannel(1) - 0.5f1 (NOTE 2)

	B
	NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2))

 - 0.5f1

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2)) - 0.5f1

	D
	200 < NRB,agg ≤ 300
	3
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3)) - 0.5f1

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS

	NOTE 1:
BWChannel(j), j = 1, 2, 3, is the channel bandwidth of an E-UTRA component carrier according to Table 5.4.2-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.

NOTE 2:
a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.


The channel spacing between centre frequencies of contiguously aggregated component carriers is defined in subclause 5.4.1A.

5.4.2A.1
Channel bandwidths per operating band for CA

The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations with associated bandwidth combination sets. For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class. For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class.

For each carrier aggregation configuration, requirements are specified for all bandwidth combinations contained in a bandwidth combination set, which is indicated per supported band combination in the UE radio access capability. A UE can indicate support of several bandwidth combination sets per band combination.

Requirements for intra-band contiguous carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.4.2A.1-1. Requirements for inter-band carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.4.2A.1-2 and 5.4.2A.1-2a. Requirements for intra-band non-contiguous carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.4.2A.1-3.
DL component carrier combinations for a given CA configuration shall be symmetrical in relation to channel centre unless stated otherwise in table 5.4.2A.1-1, 5.4.2A.1-2 and 5.4.2A.1-2a.

Table 5.4.2A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations (NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_1C
	CA_1C
	15
	15
	
	40
	0

	
	
	20
	20
	
	
	

	CA_2C
	
	5
	20
	
	40
	0

	
	
	10
	15, 20
	
	
	

	
	
	15
	10, 15, 20
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_3C
	CA_3C
	5, 10, 15
	20
	
	40
	0

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_7C
	CA_7C
	15
	15
	
	40
	0

	
	
	20
	20
	
	
	

	
	
	10
	20
	
	40
	1

	
	
	15
	15, 20
	
	
	

	
	
	20
	10, 15, 20
	
	
	

	CA_12B
	-
	5
	5, 10
	
	15
	0

	CA_23B
	-
	10
	10
	
	20
	0

	
	
	5
	15
	
	
	

	CA_27B
	-
	1.4, 3, 5
	5
	
	13
	0

	
	
	1.4, 3
	10
	
	
	

	
	
	
	
	
	
	

	CA_38C
	CA_38C
	15
	15
	
	40
	0

	
	
	20
	20
	
	
	

	CA_39C
	CA_39C
	5,10,15
	20
	
	35
	0

	
	
	20
	5, 10, 15
	
	
	

	CA_40C
	CA_40C
	10
	20
	
	40
	0

	
	
	15
	15
	
	
	

	
	
	20
	10, 20
	
	
	

	
	
	10, 15
	20
	
	40
	1

	
	
	15
	15
	
	
	

	
	
	20
	10, 15, 20
	
	
	

	CA_40D
	CA_40C
	10, 15, 20
	20
	20
	60
	0

	
	
	20
	10, 15
	20
	
	

	
	
	20
	20
	10, 15
	
	

	CA_41C
	CA_41C
	10
	20
	
	40
	0

	
	
	15
	15, 20
	
	
	

	
	
	20
	10, 15, 20
	
	
	

	
	
	5, 10
	20
	
	40
	1

	
	
	15
	15, 20
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_41D
	CA_41C
	10
	20
	15
	60
	0

	
	
	10
	15, 20
	20
	
	

	
	
	15
	20
	10, 15
	
	

	
	
	15
	10, 15, 20
	20
	
	

	
	
	20
	15, 20
	10
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	

	CA_42C
	CA_42C
	5, 10, 15, 20
	20
	
	40
	0

	
	
	20
	5, 10, 15
	
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 3:
Uplink CA configurations are the configurations supported by the present release of specifications.


Table 5.4.2A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA (two bands)
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth [MHz]
	Bandwidth combination set

	CA_1A-3A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_1A-11A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	11
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	18
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-20A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-41A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-41C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.4.2A.1-1
	
	

	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-42C
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.4.2A.1-1
	
	

	CA_2A-4A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	4
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	2

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-2A-5A
	2
	See CA_2A-2A in Table 5.4.2A.1-3
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-2A-13A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.4.2A.1-3
	50
	0

	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-4A-4A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	4
	See CA_4A-4A Bandwidth Combination Set 0 in Table 5.4.2A.1-3
	
	

	CA_2A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	12
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_2A-12B
	2
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	12
	See CA_12B Bandwidth Combination Set 0 in table 5.4.2A.1-1
	
	

	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	13
	
	
	
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-17A
	2
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-29A
	2
	
	
	Yes
	Yes
	
	
	20
	0

	
	29
	
	Yes
	Yes
	Yes
	
	
	20
	0

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_2C-29A
	2
	See CA_2C Bandwidth Combination Set 0 in table 5.4.2A.1-1
	50
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-30A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-5A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-7C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	7
	See CA_7C Bandwidth Combination Set 0 in table 5.4.2A.1-1
	
	

	CA_3A-8A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_3A-19A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-26A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	
	3
	
	
	Yes
	Yes
	
	
	20
	1

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-27A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	27
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-28A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.4.2A.1-1
	
	

	CA_3C-7A
	3
	See CA_3C Bandwidth Combination Set 0 in table 5.4.2A.1-1
	60
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-4A-5A
	4
	See CA_4A-4A Bandwidth Combination Set 0 in Table 5.4.2A.1-3
	50
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-4A-7A
	4
	
	
	Yes
	Yes
	
	
	40
	0

	
	4
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-4A-12A
	4
	See CA_4A-4A Bandwidth Combination Set 0 in Table 5.4.2A.1-3
	50
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-4A-13A
	4
	See CA_4A-4A Bandwidth Combination Set 0 in Table 5.4.2A.1-3
	50
	0

	
	13
	
	
	
	Yes
	
	
	
	

	CA_4A-5A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-7A
	4
	
	
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-12A
	4
	Yes
	Yes
	Yes
	Yes
	
	
	20
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	30
	1

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	12
	
	Yes
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20
	3

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	4

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-12B
	4
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	12
	See CA_12B Bandwidth Combination Set 0 in Table 5.4.2A.1-1
	
	

	CA_4A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	13
	
	
	
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20
	1

	
	13
	
	
	
	Yes
	
	
	
	

	CA_4A-17A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-27A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	27
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_4A-29A
	4
	
	
	Yes
	Yes
	
	
	20
	0

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	
	
	20
	1

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-30A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_5A-7A
	5
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_5A-12A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_5A-13A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	13
	
	
	
	Yes
	
	
	
	

	CA_5A-17A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	17
	
	
	Yes
	Yes
	
	
	
	

	CA_5A-25A
	5
	
	
	Yes
	Yes
	
	
	30
	0

	
	25
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_5A-30A
	5
	
	
	Yes
	Yes
	
	
	20
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-8A
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_7A-12A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	40
	1

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_7A-28A
	7
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	28
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_8A-11A
	8
	
	
	Yes
	Yes
	
	
	20
	0

	
	11
	
	
	Yes
	Yes
	
	
	
	

	CA_8A-20A
	8
	
	
	Yes
	Yes
	
	
	20
	0

	
	20
	
	
	Yes
	Yes
	
	
	
	

	
	8
	
	Yes
	Yes
	Yes
	
	
	20
	1

	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_11A-18A
	11
	
	
	Yes
	Yes
	
	
	25
	0

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_12A-25A
	12
	
	
	Yes
	Yes
	
	
	30
	0

	
	25
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_12A-30A
	12
	
	
	Yes
	Yes
	
	
	20
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_18A-28A
	18
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_19A-21A
	19
	
	
	Yes
	Yes
	Yes
	
	30
	0

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_19A-42A
	19
	
	
	Yes
	Yes
	Yes
	
	35
	0

	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_19A-42C
	19
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.4.2A.1-1
	
	

	CA_20A-32A
	20
	
	
	Yes
	Yes
	
	
	30
	0

	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_23A-29A
	23
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	
	23
	
	
	Yes
	Yes
	
	
	20
	1

	
	29
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_25A-41A
	25
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_25A-41C
	25
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.4.2A.1-1
	
	

	CA_26A-41A
	26
	
	
	Yes
	Yes
	Yes
	
	40
	0

	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_26A-41C
	26
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.4.2A.1-1
	
	

	CA_29A-30A
	29
	
	
	Yes
	Yes
	
	
	20
	0

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_39A-41A
	39
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	41
	
	
	
	
	
	Yes
	
	

	CA_39A-41C
	39
	
	
	
	Yes
	Yes
	Yes
	60
	0

	
	41
	
	
	
	
	
	Yes
	
	

	
	41
	
	
	
	
	
	Yes
	
	

	CA_39C-41A
	39
	See CA_39C Bandwidth Combination Set 0 in Table 5.4.2A.1-1
	55
	0

	
	41
	
	
	
	
	
	Yes
	
	

	CA_41A-42A
	41
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	42
	
	
	
	Yes
	Yes
	Yes
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.4.2A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


Table 5.4.2A.1-2a: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA (three bands)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-3A-5A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	40
	1

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-3A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	40
	1

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	
	40
	2

	
	3
	
	
	Yes
	Yes
	Yes
	
	
	

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_1A-3A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-20A (NOTE 4)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-3A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-5A-7A
	1
	
	
	Yes
	Yes
	
	
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-7A-20A (NOTE 4)
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-18A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	18
	
	
	Yes
	Yes
	
	
	
	

	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-19A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_2A-4A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-4A-29A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-5A-12A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-5A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-5A-30A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-12A-30A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-29A-30A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-5A-12A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-5A-13A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	13
	
	
	
	Yes
	
	
	
	

	CA_4A-5A-30A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-7A-12A
	4
	
	
	Yes
	Yes
	
	
	40
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-12A-30A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-29A-30A
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-8A-20A
	7
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	20
	
	
	Yes
	Yes
	
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.4.2A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set.

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 4:
A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations and it shall support at least one bandwidth combination set for each of the constituent lower order DL combinations containing all the bandwidths specified within each specific combination set of the upper order DL combination.


Table 5.4.2A.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set
	uplink CA capability

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	
	

	CA_2A-2A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0
	No

	CA_3A-3A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0
	No

	CA_4A-4A
	TBD
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0
	TBD

	CA_7A-7A
	-
	5
	15
	
	40
	0
	No

	
	
	10
	10, 15
	
	
	
	

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	20
	
	
	
	

	CA_23A-23A
	-
	5
	10
	
	15
	0
	No

	CA_25A-25A
	-
	5, 10
	5, 10
	
	20
	0
	No

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	1
	No

	CA_41A-41A
	-
	10, 15, 20
	10, 15, 20
	
	40
	0
	No

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	1
	No

	CA_41A-41C
	-
	5, 10, 15, 20
	See CA_41C Bandwidth Combination Set 1 in Table 5.4.2A.1-1
	60
	0
	No

	CA_41C-41A
	-
	See CA_41C Bandwidth Combination Set 1 in Table 5.4.2A.1-1
	5, 10, 15, 20
	60
	0
	No

	CA_42A-42A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0
	No

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.4.2B
Channel bandwidth for UL-MIMO
5.4.2B.1
Channel bandwidths per operating band for UL- MIMO
For UL-MIMO, the channel bandwidths specified in Table 5.4.2.1-1 in present document apply for the UL-MIMO operating bands.

5.4.2D
Channel bandwidth for ProSe
5.4.2D.1
Channel bandwidths per operating band for ProSe
The ProSe combination of channel bandwidths and operating bands is shown in Table 5.4.2D.1-1 and Table 5.4.2D.1-2. The transmission bandwidth configuration in Table 5.4.2D.1-1 and Table 5.4.2D.1-2 shall be supported for each of the specified channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.

Table 5.4.2D.1-1: ProSe Direct Discovery channel bandwidth

	E-UTRA ProSe band / ProSe channel bandwidth

	E-UTRA 

ProSe

 Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	
	
	Yes
	Yes
	Yes
	Yes

	3
	
	
	Yes
	Yes
	Yes
	Yes

	4
	
	
	Yes
	Yes
	Yes
	Yes

	7
	
	
	Yes
	Yes
	Yes
	Yes

	14
	
	
	Yes
	Yes
	
	

	20
	
	
	Yes
	Yes
	Yes
	Yes

	26
	
	
	Yes
	Yes
	Yes
	

	28
	
	
	Yes
	Yes
	Yes
	Yes

	31
	
	
	Yes
	
	
	

	41
	
	
	Yes
	Yes
	Yes
	Yes


Table 5.4.2D.1-2: ProSe Direct Communication channel bandwidth

	E-UTRA ProSe band / ProSe channel bandwidth

	E-UTRA 

ProSe

Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	3
	
	
	
	Yes
	
	

	7
	
	
	
	Yes
	
	

	14
	
	
	
	Yes
	
	

	20
	
	
	
	Yes
	
	

	26
	
	
	
	Yes
	
	

	28
	
	
	
	Yes
	
	

	31
	
	
	Yes
	
	
	


5.4.3
Channel raster

The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz.

5.4.3A
Channel raster for CA

For carrier aggregation the channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz.
5.4.4
Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in Table 5.4.4-1 and NDL is the downlink EARFCN.


FDL = FDL_low + 0.1(NDL – NOffs-DL)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in Table 5.4.4-1 and NUL is the uplink EARFCN.


FUL = FUL_low + 0.1(NUL – NOffs-UL)

Table 5.4.4-1: E-UTRA channel numbers

	Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	1
	2110
	0
	0 – 599
	1920
	18000
	18000 – 18599

	2
	1930
	600
	6001199
	1850
	18600
	18600 – 19199

	3
	1805
	1200
	1200 – 1949
	1710
	19200
	19200 – 19949

	4
	2110
	1950
	1950 – 2399
	1710
	19950
	19950 – 20399

	5
	869
	2400
	2400 – 2649
	824
	20400
	20400 – 20649

	6
	875
	2650
	2650 – 2749
	830
	20650
	20650 – 20749

	7
	2620
	2750
	2750 – 3449
	2500
	20750
	20750 – 21449

	8
	925
	3450
	3450 – 3799
	880
	21450
	21450 – 21799

	9
	1844.9
	3800
	3800 – 4149
	1749.9
	21800
	21800 – 22149

	10
	2110
	4150
	4150 – 4749
	1710
	22150
	22150 – 22749

	11
	1475.9
	4750
	4750 – 4949
	1427.9
	22750
	22750 – 22949

	12
	729
	5010
	5010 – 5179
	699
	23010
	23010 – 23179

	13
	746
	5180
	5180 – 5279
	777
	23180
	23180 – 23279

	14
	758
	5280
	5280 – 5379
	788
	23280
	23280 – 23379

	…
	
	
	
	
	
	

	17
	734
	5730
	5730 – 5849
	704
	23730
	23730 – 23849

	18
	860
	5850
	5850 – 5999
	815
	23850
	23850 – 23999

	19
	875
	6000
	6000 – 6149
	830
	24000
	24000 – 24149

	20
	791
	6150
	6150 – 6449
	832
	24150
	24150 – 24449

	21
	1495.9
	6450
	6450 – 6599
	1447.9
	24450
	24450 – 24599

	22
	3510
	6600
	6600 – 7399
	3410
	24600
	24600 – 25399

	23
	2180
	7500
	7500 – 7699
	2000
	25500
	25500 – 25699

	24
	1525
	7700
	7700 - 8039
	1626.5
	25700
	25700 – 26039

	25
	1930
	8040
	8040 - 8689
	1850
	26040
	26040 - 26689

	26
	859
	8690
	8690 - 9039
	814
	26690
	26690 - 27039

	27
	852
	9040
	9040 – 9209
	807
	27040
	27040 – 27209

	28
	758
	9210
	9210 – 9659
	703
	27210
	27210 – 27659

	292
	717
	9660
	9660 – 9769
	N/A

	30
	2350
	9770
	9770 – 9869
	2305
	27660
	27660 – 27759

	31
	462.5
	9870
	9870 – 9919
	452.5
	27760
	27760 – 27809

	322
	1452
	9920
	9920 – 10359
	N/A

	33
	1900
	36000
	36000 –36199
	1900
	36000
	36000 – 36199

	34
	2010
	36200
	36200 –36349
	2010
	36200
	36200 – 36349

	35
	1850
	36350
	36350 –36949
	1850
	36350
	36350 – 36949

	36
	1930
	36950
	36950 –37549
	1930
	36950
	36950 – 37549

	37
	1910
	37550
	37550 –37749
	1910
	37550
	37550 – 37749

	38
	2570
	37750
	37750 –38249
	2570
	37750
	37750 – 38249

	39
	1880
	38250
	38250 –38649
	1880
	38250
	38250 – 38649

	40
	2300
	38650
	38650 –39649
	2300
	38650
	38650 – 39649

	41
	2496
	39650
	39650 - 41589
	2496
	39650
	39650 - 41589

	42
	3400
	41590
	41590 – 43589
	3400
	41590
	41590 – 43589

	43
	3600
	43590
	43590 – 45589
	3600
	43590
	43590 – 45589

	44
	703
	45590
	45590 – 46589
	703
	45590
	45590 – 46589

	Note 1:
The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.
Note 2:
Restricted to E-UTRA operation when carrier aggregation is configured.
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Transmission Bandwidth Configuration of the lowest carrier in a sub-block  [RB]
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Fedge,block n,high





For each carrier, the center sub carrier (corresponds to DC in baseband) is not transmitted in downlink





For each carrier, the center sub carrier (corresponds to DC in baseband) is not transmitted in downlink





Transmission Bandwidth Configuration of the highest carrier in a sub-block [RB]





Transmission Bandwidth Configuration of the lowest carrier in a sub-block  [RB]





Transmission Bandwidth Configuration of the highest carrier in a sub-block [RB]
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Lowest Carrier Transmission Bandwidth Configuration, NRB,low  [RB]
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Highest Carrier Transmission Bandwidth Configuration NRB,high [RB]







Resource block







Aggregated Channel Bandwidth, BWchannel_CA [MHz]







Fedge,low







Fedge,high







For each carrier, the center sub carrier (corresponds to DC in baseband) is not transmitted in downlink
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Aggregated Transmission Bandwidth Configuration, NRB_agg [RB]
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