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TDD
266
9
Reporting of Channel State Information
268
9.1
 General
268
9.1.1
Applicability of requirements
268
9.1.1.1
Applicability of requirements for different channel bandwidths
268
9.1.1.2
Applicability and test rules for different CA configurations and bandwidth combination sets
269
9.2
 CQI reporting definition under AWGN conditions
269
9.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols)
269
9.2.1.1
FDD
269
9.2.1.2
TDD
270
9.2.1.3
FDD (CSI measurements in case two CSI subframe sets are configured)
271
9.2.1.4
TDD (CSI measurements in case two CSI subframe sets are configured)
273
9.2.1.5
FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
275
9.2.1.6
TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
277
9.2.2
Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)
279
9.2.2.1
FDD
279
9.2.2.2
TDD
280
9.2.3
Minimum requirement PUCCH 1-1 (CSI Reference Symbols)
281
9.2.3.1
FDD
281
9.2.3.2
TDD
282
9.2.4
Minimum requirement PUCCH 1-1 (With Single CSI Process)
283
9.2.4.1
FDD
283
9.2.4.2
TDD
286
9.3
 CQI reporting under fading conditions
288
9.3.1
Frequency-selective scheduling mode
288
9.3.1.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
288
9.3.1.1.1
FDD
288
9.3.1.1.2
TDD
289
9.3.1.1.3
FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
290
9.3.1.1.4
TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
293
9.3.1.2
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
295
9.3.1.2.1
FDD
295
9.3.1.2.2
TDD
296
9.3.2
Frequency non-selective scheduling mode
298
9.3.2.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
298
9.3.2.1.1
FDD
298
9.3.2.1.2
TDD
299
9.3.2.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
301
9.3.2.2.1
FDD
301
9.3.2.2.2
TDD
302
9.3.3
Frequency-selective interference
304
9.3.3.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbol)
304
9.3.3.1.1
FDD
304
9.3.3.1.2
TDD
305
9.3.3.2
Void
306
9.3.3.2.1
Void
306
9.3.3.2.2
Void
306
9.3.4
UE-selected subband CQI
306
9.3.4.1
Minimum requirement PUSCH 2-0 (Cell-Specific Reference Symbols)
306
9.3.4.1.1
FDD
306
9.3.4.1.2
TDD
307
9.3.4.2
Minimum requirement PUCCH 2-0 (Cell-Specific Reference Symbols)
308
9.3.4.2.1
FDD
308
9.3.4.2.2
TDD
310
9.3.5
Additional requirements for enhanced receiver Type A
312
9.3.5.1
Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
312
9.3.5.1.1
FDD
312
9.3.5.1.2
TDD
313
9.3.5.2
Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
316
9.3.5.2.1
FDD
316
9.3.5.2.2
TDD
318
9.3.6
Minimum requirement (With multiple CSI processes)
320
9.3.6.1
FDD
320
9.3.6.2
TDD
324
9.4
Reporting of Precoding Matrix Indicator (PMI)
327
9.4.1
Single PMI
328
9.4.1.1
Minimum requirement PUSCH 3-1 (Cell-Specific Reference Symbols)
328
9.4.1.1.1
FDD
328
9.4.1.1.2
TDD
328
9.4.1.2
 Minimum requirement PUCCH 2-1 (Cell-Specific Reference Symbols)
329
9.4.1.2.1
FDD
329
9.4.1.2.2
TDD
331
9.4.1.3
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
332
9.4.1.3.1
FDD
332
9.4.1.3.2
TDD
333
9.4.1a
Void
335
9.4.1a.1
Void
335
9.4.1a.1.1
Void
335
9.4.1a.1.2
Void
335
9.4.2
Multiple PMI
335
9.4.2.1
Minimum requirement PUSCH 1-2 (Cell-Specific Reference Symbols)
335
9.4.2.1.1
FDD
335
9.4.2.1.2
TDD
336
9.4.2.2
 Minimum requirement PUSCH 2-2 (Cell-Specific Reference Symbols)
337
9.4.2.2.1
FDD
337
9.4.2.2.2
TDD
338
9.4.2.3
Minimum requirement PUSCH 1-2 (CSI Reference Symbol)
339
9.4.2.3.1
FDD
339
9.4.2.3.2
TDD
341
9.4.3
Void
343
9.4.3.1
Void
343
9.4.3.1.1
Void
343
9.4.3.1.2
Void
343
9.5
 Reporting of Rank Indicator (RI)
343
9.5.1
Minimum requirement (Cell-Specific Reference Symbols)
343
9.5.1.1
FDD
343
9.5.1.2
TDD
344
9.5.2
Minimum requirement (CSI Reference Symbols)
345
9.5.2.1
FDD
345
9.5.2.2
TDD
347
9.5.3
Minimum requirement (CSI measurements in case two CSI subframe sets are configured)
349
9.5.3.1
FDD
349
9.5.3.2
TDD
351
9.5.4
Minimum requirement (CSI measurements in case two CSI subframe sets are configured and CRS assistance information are configured)
353
9.5.4.1
FDD
353
9.5.4.2
TDD
355
9.5.5
Minimum requirement (with CSI process)
357
9.5.5.1
FDD
358
9.5.5.2
TDD
360
9.6
Additional requirements for carrier aggregation
362
9.6.1
Periodic reporting on multiple cells (Cell-Specific Reference Symbols)
362
9.6.1.1
FDD
362
9.6.1.2
TDD
363
10
Performance requirement (MBMS)
364
10.1
FDD (Fixed Reference Channel)
364
10.1.1
Minimum requirement
365
10.2
TDD (Fixed Reference Channel)
365
10.2.1
Minimum requirement
366
Annex A (normative): Measurement channels
367
A.1
General
367
A.2
UL reference measurement channels
367
A.2.1
General
367
A.2.1.1
Applicability and common parameters
367
A.2.1.2
Determination of payload size
367
A.2.1.3
Overview of UL reference measurement channels
368
A.2.2
Reference measurement channels for FDD
372
A.2.2.1
Full RB allocation
372
A.2.2.1.1
QPSK
372
A.2.2.1.2
16-QAM
373
A.2.2.1.3
64-QAM
373
A.2.2.2
Partial RB allocation
373
A.2.2.2.1
QPSK
374
A.2.2.2.2
16-QAM
375
A.2.2.2.3
64-QAM
375
A.2.2.3
Void
375
A.2.3
Reference measurement channels for TDD
375
A.2.3.1
Full RB allocation
376
A.2.3.1.1
QPSK
376
A.2.3.1.2
16-QAM
376
A.2.3.1.3
64-QAM
376
A.2.3.2
Partial RB allocation
377
A.2.3.2.1
QPSK
377
A.2.3.2.2
16-QAM
378
A.2.3.2.3
64-QAM
378
A.2.3.3
Void
378
A.3
DL reference measurement channels
378
A.3.1
General
378
A.3.1.1
Overview of DL reference measurement channels
379
A.3.2
Reference measurement channel for receiver characteristics
386
A.3.3
Reference measurement channels for PDSCH performance requirements (FDD)
393
A.3.3.1
Single-antenna transmission (Common Reference Symbols)
393
A.3.3.2
Multi-antenna transmission (Common Reference Symbols)
398
A.3.3.2.1
Two antenna ports
398
A.3.3.2.2
Four antenna ports
401
A.3.3.3
Reference Measurement Channel for UE-Specific Reference Symbols
401
A.3.3.3.1
Two antenna port (CSI-RS)
401
A.3.3.3.2
Four antenna ports (CSI-RS)
403
A.3.4
Reference measurement channels for PDSCH performance requirements (TDD)
406
A.3.4.1
Single-antenna transmission (Common Reference Symbols)
406
A.3.4.2
Multi-antenna transmission (Common Reference Signals)
414
A.3.4.2.1
Two antenna ports
414
A.3.4.2.2
Four antenna ports
416
A.3.4.3
Reference Measurement Channels for UE-Specific Reference Symbols
416
A.3.4.3.1
Single antenna port (Cell Specific)
416
A.3.4.3.2
Two antenna ports (Cell Specific)
417
A.3.4.3.3
Two antenna ports (CSI-RS)
418
A.3.4.3.4
Four antenna ports (CSI-RS)
420
A.3.4.3.5
 Eight antenna ports (CSI-RS)
421
A.3.5
Reference measurement channels for PDCCH/PCFICH performance requirements
424
A.3.5.1
FDD
424
A.3.5.2
TDD
424
A.3.6
Reference measurement channels for PHICH performance requirements
424
A.3.7
Reference measurement channels for PBCH performance requirements
425
A.3.8
Reference measurement channels for MBMS performance requirements
425
A.3.8.1
FDD
425
A.3.8.2
TDD
427
A.3.9
Reference measurement channels for sustained downlink data rate provided by lower layers
429
A.3.9.1
FDD
429
A.3.9.2
TDD
430
A.3.9.3
FDD (EPDCCH scheduling)
431
A.3.9.4
TDD (EPDCCH scheduling)
432
A.3.10
Reference Measurement Channels for EPDCCH performance requirements
433
A.3.10.1
FDD
433
A.3.10.2
 TDD
433
A.4
CSI reference measurement channels
433
A.5
OFDMA Channel Noise Generator (OCNG)
439
A.5.1
OCNG Patterns for FDD
439
A.5.1.1
OCNG FDD pattern 1: One sided dynamic OCNG FDD pattern
439
A.5.1.2
OCNG FDD pattern 2: Two sided dynamic OCNG FDD pattern
440
A.5.1.3
OCNG FDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz
440
A.5.1.4
OCNG FDD pattern 4: One sided dynamic OCNG FDD pattern for MBMS transmission
441
A.5.1.5
OCNG FDD pattern 5: One sided dynamic 16QAM modulated OCNG FDD pattern
441
A.5.1.6
OCNG FDD pattern 6: dynamic OCNG FDD pattern when user data is in 2 non-contiguous blocks
442
A.5.1.7
OCNG FDD pattern 7: dynamic OCNG FDD pattern when user data is in multiple non-contiguous blocks
442
A.5.1.8
OCNG FDD pattern 8: Dynamic OCNG FDD pattern for TM10 transmission
443
A.5.2
OCNG Patterns for TDD
444
A.5.2.1
OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern
444
A.5.2.2
OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern
445
A.5.2.3
OCNG TDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz
446
A.5.2.4
OCNG TDD pattern 4: One sided dynamic OCNG TDD pattern for MBMS transmission
446
A.5.2.5
OCNG TDD pattern 5: One sided dynamic 16QAM modulated OCNG TDD pattern
447
A.5.2.6
OCNG TDD pattern 6: dynamic OCNG TDD pattern when user data is in 2 non-contiguous blocks
448
A.5.2.7
OCNG TDD pattern 7: dynamic OCNG TDD pattern when user data is in multiple non-contiguous blocks
448
A.5.2.8
OCNG TDD pattern 8: Dynamic OCNG TDD pattern for TM10 transmission
449
Annex B (normative):  Propagation conditions
451
B.1
Static propagation condition
451
B.2
Multi-path fading propagation conditions
451
B.2.1
Delay profiles
451
B.2.2
Combinations of channel model parameters
452
B.2.3
MIMO Channel Correlation Matrices
453
B.2.3.1
Definition of MIMO Correlation Matrices
453
B.2.3.2
MIMO Correlation Matrices at High, Medium and Low Level
454
B.2.3A
MIMO Channel Correlation Matrices using cross polarized antennas
456
B.2.3A.1
Definition of MIMO Correlation Matrices using cross polarized antennas
457
B.2.3A.2
Spatial Correlation Matrices using cross polarized antennas at eNB and UE sides
457
B.2.3A.2.1
Spatial Correlation Matrices at eNB side
457
B.2.3A.2.2
Spatial Correlation Matrices at UE side
458
B.2.3A.4
Beam steering approach
458
B.2.4
Propagation conditions for CQI tests
459
B.2.4.1
Propagation conditions for CQI tests with multiple CSI processes
459
B.2.5
Void
459
B.2.6
MBSFN Propagation Channel Profile
459
B.3
High speed train scenario
460
B.4
Beamforming Model
461
B.4.1
Single-layer random beamforming (Antenna port 5, 7, or 8)
461
B.4.2
Dual-layer random beamforming (antenna ports 7 and 8)
462
B.4.3
Generic beamforming model (antenna ports 7-14)
462
B.4.4
Random beamforming for EPDCCH distributed transmission (Antenna port 107 and 109)
463
B.4.5
Random beamforming for EPDCCH localized transmission (Antenna port 107, 108, 109 or 110)
463
B.5
Interference models for enhanced performance requirements Type-A
464
B.5.1
Dominant interferer proportion
464
B.5.2
Transmission mode 3 interference model
464
B.5.3
Transmission mode 4 interference model
465
B.5.4
Transmission mode 9 interference model
465
Annex C (normative):  Downlink Physical Channels
466
C.1
General
466
C.2
Set-up
466
C.3
Connection
466
C.3.1
Measurement of Receiver Characteristics
466
C.3.2
Measurement of Performance requirements
467
C.3.3
Aggressor cell power allocation for Measurement of Performance Requirements when ABS is Configured
468
C.3.4
Power Allocation for Measurement of Performance Requirements when Quasi Co-location Type B: same Cell ID
469
Annex D (normative):  Characteristics of the interfering signal
470
D.1
General
470
D.2
Interference signals
470
Annex E (normative):  Environmental conditions
471
E.1
 General
471
E.2
 Environmental
471
E.2.1
Temperature
471
E.2.2
Voltage
471
E.2.3
Vibration
472
Annex F (normative):  Transmit modulation
473
F.1
Measurement Point
473
F.2
Basic Error Vector Magnitude measurement
473
F.3
Basic in-band emissions measurement
474
F.4
Modified signal under test
474
F.5
Window length
476
F.5.1
Timing offset
476
F.5.2
Window length
476
F.5.3
Window length for normal CP
476
F.5.4
Window length for Extended CP
477
F.5.5
Window length for PRACH
477
F.6
Averaged EVM
478
F.7
Spectrum Flatness
479
Annex G (informative):  Reference sensitivity level in lower SNR
480
G.1
 General
480
G.2
 Typical receiver sensitivity performance (QPSK)
480
G.3
Reference measurement channel for REFSENSE in lower SNR
483
Annex H (normative):  Modified MPR behavior
484
H.1
Indication of modified MPR behavior
484
Annex I (informative):  Change history
486
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