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6.2
6.2.1

6.2.2

The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel
bandwidth for non CA configuration unless otherwise stated. The period of measurement shall be at least one sub frame

Transmit power

Void

112

UE maximum output power

ETSI TS 136 101 V14.26.0 (2023-10)

(Ims).
Table 6.2.2-1: UE Power Class
EUTRA Class 1 | Tolerance | Class 2 | Tolerance | Class 3 Tolerance Class 4 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)

1 23 +2

2 23 +22
3 23 +22
4 23 +2
5 23 +2

6 23 +2

7 23 +22
8 23 +22
9 23 +2
10 23 +2
11 23 +2
12 23 +22
13 23 +2
14 31 +2/-3 23 +2
17 23 +2
18 23 +25
19 23 +2
20 23 +22
21 23 +2
22 23 +2/-3.52
23 236 +26
24 23 +2/-32
25 23 +22
26 23 +22
27 23 +2
28 23 +2/-2.5
30 23 +2
31 23 +2
33 23 +2
34 23 +2
35 23 +2
36 23 +2
37 23 +2
38 23 +2
39 23 +2
40 23 +2
41 26 +22 23 +22
42 23 +2/-3
43 23 +2/-3
44 23 +2/[-3]
45 23 +2
47 26 +2 23 +2
48 23 +2/-3
65 23 +2
66 23 +2
68 23 +2
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Table 6.2.5G-1: AT ;g for inter-band con-current V2X operation (two bands)

V2X con- E-UTRA or V2X AT [dB]

current band Operating Band

Configuration

V2X_3A-47A 3 0.0
V2X_7A-47A 7 0.0
V2X_8A-47A 8 0.0
V2X_39A-47A 39 0.0
V2X_41A-47A 41 0.0

Table 6.2.5G-2: Pcuaxc tolerance in concurrent transmission for V2X UE

Pcmax.c Tolerance Tolerance
(dBm) TLow(Pcmax_ L) (dB) TricH(Pcmax_Hc) (dB)
Pcmax.c = 26 3.0 2.0

23 < Pcmax,c < 26 4.0 2.0

22 < Pcmax,c < 23 5.0 2.0

21 < Pcmaxc < 22 5.0 3.0

20 < Pcmaxc <21 6.0 4.0

16 < Pcmaxc < 20 5.0

11 < Pcmaxc < 16 6.0

-30 = Pcmaxc < 11 7.0

6.3 Output power dynamics

6.3.1  (Void)

6.3.2 Minimum output power
The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power

in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a
minimum value.

6.3.2.1 Minimum requirement

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not
exceed the values specified in Table 6.3.2.1-1.

Table 6.3.2.1-1: Minimum output power

Channel bandwidth / Minimum output power / Measurement
bandwidth
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
Minimum output -40 dBm
power
Measurement 1.08 MHz | 27 MHz | 45MHz | 9.0 MHz | 13.5 MHz | 18 MHz
bandwidth

6.3.2A UE Minimum output power for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands and intra-band contiguous and non-
contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the transmit power of the
UE per component carrier, i.e., the power in the channel bandwidth of each component carrier for al transmit
bandwidth configurations (resource blocks), when the power on both component carriers are set to a minimum value.
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Figure 6.3.4G.1-1: PSSS/SSSS/PSBCH time mask for normal CP transmission for V2X Service
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Figure 6.3.4G.1-2: PSSS/SSSS/PSBCH time mask for extended CP transmission for V2X Service

6.3.5 Power Control

6.3.5.1 Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set itsinitial output power to a specific value for the first
sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than
20ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in
subclause 9.1 of TS 36.133). In the case of a PRACH transmission, the absolute tolerance is specified for the first
preamble. The absolute power tolerance includes the channel estimation error (the absolute RSRP accuracy requirement
specified in subclause 9.1 of TS 36.133).

6.3.5.1.1 Minimum requirements

The minimum requirement for absolute power toleranceis givenin Table 6.3.5.1.1-1 over the power range bounded by
the Maximum output power as defined in subclause 6.2.2 and the Minimum output power as defined in subclause 6.3.2.

For operating bands under NOTE 2 in Table 6.2.2-1, the absolute power tolerance as specified in Table 6.3.5.1.1-1 is
relaxed by reducing the lower limit by 1.5 dB when the transmission bandwidth is confined within Fur_jow and Fuc_jow +
4 MHz or FUL_high —4MHz and FUL_high-

Table 6.3.5.1.1-1: Absolute power tolerance

Conditions Tolerance
Normal +9.0dB
Extreme +12.0dB
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7.3.1F Minimum requirements for UE category NB1 and NB2

7.3.1F.1

The category NB1 and NB2 UE throughput shall be> 95% of the maximum throughput of the reference measurement
channel as specified in Annex A.3.2 with received signal level as specified in Table 7.3.1F.1-1. Requirement in Table
7.3.1F.1-1 appliesfor any uplink configuration.

Reference sensitivity for UE category NB1 and NB2

Table 7.3.1F.1-1: Reference sensitivity for UE category NB1 and NB2

Operating band RI[E(';S;’]\IS
1,2,3,5,8,11, 12,13, 17,
18, 19, 20, 21, 25, 26, 28, -108.2
31, 66, 70

7.3.1F.2 Void

7.3.1G  Minimum requirements (QPSK) for V2X
When UE is configured for E-UTRA V2X reception non-concurrent with E-UTRA uplink transmissions for E-UTRA

V 2X operating bands specified in Table 5.5G-1, the throughput shall be > 95% of the maximum throughput of the
reference measurement channels as specified in Annexes A.8.2 with parameters specified in Table 7.3.1G-1.

Table 7.3.1G-1: Reference sensitivity of E-UTRA V2X Bands (PC5)

Channel bandwidth

E-UTRA 1.4 MHz 3 MHz 5 MHz 10 MHz | 15 MHz | 20 MHz | Duplex
V2X Band (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) Mode
47 -90.4 -87.5 HD

NOTE 1: Reference measurement channel is defined in A.8.2.
NOTE 2: The signal power is specified per port.

Table 7.3.1.G-1a: Sidelink configuration for reference sensitivity of E-UTRA V2X Bands (PC5)

E-UTRA Band / Channel bandwidth / Nrs / Duplex mode
E-UTRA 1.4MHz | 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | Duplex
V2X Band Mode
47 50 98 HD

When UE is configured for E-UTRA V2X reception on V2X carrier con-current with E-UTRA uplink for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, E-UTRA V2X sidelink throughput shall be > 95% of the
maximum throughput of the reference measurement channels as specified in Annexes A.8.2 with parameters specified
in Table 7.3.1G-2. Also the E-UTRAdownlink throughput shall be > 95% of the maximum throughput of the reference
measurement channels as specified in Annexes A.3.3.2.

For the UE which supports V2X in an operating band as specified in Table 5.5G-2, and the UE also supports a E-UTRA
downlink inter-band con-current configuration in Table 7.3.1G-2A, the minimum requirement for reference sensitivity

in Table 7.3.1G-1 and Table 7.3.1G-2 shall be increased by the amount givenin AR;g ¢ in Table 7.3.1G-2A for the
corresponding E-UTRA V2X band.

Table 7.3.1G-2: Reference sensitivity for V2X Communication QPSK Pgrersens

Inter-band V2X reception Channel bandwidth
E-UTRA E-UTRA or | E-UTRA I\il—?z 3 MHz 5MHz | 10 MHz | 15MHz | 20 MHz Duplex
V2X Band V2X band band (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) Mode
Band 47 Band 3 3 -101.7 -98.7 -97 -94 -92.2 -91 FDD
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1.4 3 5 10 15 20
MHz MHz MHz MHz MHz MHz

Power in Transmission
Bandwidth Configuration

NOTE 1: Reference measurement channel is Annex A.6.2

dBm -22

7.4.1F Minimum requirements for category NB1 and NB2

Category NB1 and NB2 UE maximum input level requirement is— 25 dBm. For thisinput level the throughput shall be
> 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2.

7.4.1G Minimum requirements for V2X

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as specified in
Annexes A.8.2 with parameters specified in Table 7.4.1G-1.

Table 7.4.1G-1: Maximum input level

Rx Parameter Units Channel bandwidth
1.4 3 5 10 15 20
MHz MHz MHz MHz MHz MHz

Power in Transmission
Bandwidth Configuration

NOTE 1: Reference measurement channel is defined in Annex A.8.2.

dBm - - - -22 - -22

When UE is configured for simultaneous E-UTRA V2X sidelink and E-UTRA downlink reception for inter-band E-
UTRA V2X / E-UTRA bands specified in Table 5.5G-2, the requirements in subclause 7.4.1G apply for the E-UTRA
V2X sidelink reception and the requirementsin subclause 7.4.1 apply for the E-UTRA downlink reception while all
downlink carriers are active.

For intra-band contiguous multi-carrier operation, maximum input level is defined as the powers received at the UE
antenna port over the Transmission bandwidth configuration of each CC, at which the specified relative throughput
shall meet or exceed the minimum requirements for the specified reference measurement channel over each component
carrier.

Table 7.4.1G-2: Maximum input level for intra-band contiguous multi-carrier for V2X UE

Rx Parameter Units V2X Bandwidth Class
A B C D E F
Power in largest
Transmission Bandwidth dBm -222
Configuration CC
Power in each other CC =22+
dBm 10log(Nrsc
/NRB,Iargest

Bw) 2

NOTE 2: The requirement is applied for 2 carrier intra-concurrent recpetions when 2 carrier transmission are activated at the
same time

ETSI



zengshaoxu
高亮

zengshaoxu
高亮


	Intellectual Property Rights
	Legal Notice
	Modal verbs terminology
	Foreword
	1 Scope
	2 References
	3 Definitions, symbols and abbreviations
	3.1 Definitions
	3.2 Symbols
	3.3 Abbreviations

	4 General
	4.1 Relationship between minimum requirements and test requirements
	4.2  Applicability of minimum requirements
	4.3 Void
	4.3A Applicability of minimum requirements (CA, UL-MIMO, ProSe, Dual Connectivity, UE category 0, UE category M1, UE category M
	4.4 RF requirements in later releases

	5 Operating bands and channel arrangement
	5.1 General
	5.2 Void
	5.3 Void
	5.4 Void
	5.5 Operating bands
	5.5A Operating bands for CA
	5.5B Operating bands for UL-MIMO
	5.5C Operating bands for Dual Connectivity
	5.5D Operating bands for ProSe
	5.5E Operating bands for UE category 0, UE category M1 and M2 and UE category 1bis
	5.5F Operating bands for category NB1 and NB2
	5.5G Operating bands for V2X Communication
	5.6 Channel bandwidth
	5.6.1 Channel bandwidths per operating band

	5.6A Channel bandwidth for CA
	5.6A.1 Channel bandwidths per operating band for CA

	5.6B Channel bandwidth for UL-MIMO
	5.6B.1 Void

	5.6C Channel bandwidth for Dual Connectivity
	5.6C.1 Void

	5.6D Channel bandwidth for ProSe
	5.6D.1 Channel bandwidths per operating band for ProSe

	5.6F Channel bandwidth for category NB1 and NB2
	5.6G Channel bandwidth for V2X Communication
	5.6G.1 Channel bandwidths per operating band for V2X Communication

	5.7 Channel arrangement
	5.7.1 Channel spacing
	5.7.1A Channel spacing for CA
	5.7.1F Channel spacing for category NB1 and NB2
	5.7.2 Channel raster
	5.7.2A Channel raster for CA
	5.7.2F Channel raster for category NB1 and NB2
	5.7.3 Carrier frequency and EARFCN
	5.7.3F Carrier frequency and EARFCN for category NB1 and NB2
	5.7.4 TX�RX frequency separation
	5.7.4A TX�RX frequency separation for CA
	5.7.4E TX�RX frequency separation for category M1 and M2
	5.7.4F TX�RX frequency separation for category NB1 and NB2


	6 Transmitter characteristics
	6.1 General
	6.2 Transmit power
	6.2.1 Void
	6.2.2 UE maximum output power
	6.2.2A UE maximum output power for CA
	6.2.2B UE maximum output power for UL-MIMO
	6.2.2C  Void
	6.2.2D UE maximum output power for ProSe
	6.2.2E UE maximum output power for Category M1 and M2 UE
	6.2.2F UE maximum output power for category NB1 and NB2
	6.2.2G UE maximum output power for V2X Communication
	6.2.3 UE maximum output power for modulation / channel bandwidth
	6.2.3A UE Maximum Output power for modulation / channel bandwidth for CA
	6.2.3B UE maximum output power for modulation / channel bandwidth for UL-MIMO
	6.2.3D UE maximum output power for modulation / channel bandwidth for ProSe
	6.2.3E UE maximum output power for modulation / channel bandwidth for category M1 and M2
	6.2.3F UE maximum output power for modulation / channel bandwidth for category NB1 and NB2
	6.2.3G UE maximum output power for modulation / channel bandwidth for V2X Communication
	6.2.3G.1 MPR for Power class 3 V2X UE
	6.2.3G.2 MPR for Power class 2 V2X UE

	6.2.4 UE maximum output power with additional requirements
	6.2.4A UE maximum output power with additional requirements for CA
	6.2.4A.1 A-MPR for CA_NS_01 for CA_1C
	6.2.4A.2 A-MPR for CA_NS_02 for CA_1C
	6.2.4A.3 A-MPR for CA_NS_03 for CA_1C
	6.2.4A.4 A-MPR for CA_NS_04
	6.2.4A.5 A-MPR for CA_NS_05 for CA_38C
	6.2.4A.6 A-MPR for CA_NS_06
	6.2.4A.7 A-MPR for CA_NS_07
	6.2.4A.8 A-MPR for CA_NS_08

	6.2.4B UE maximum output power with additional requirements for UL-MIMO
	6.2.4D UE maximum output power with additional requirements for ProSe
	6.2.4E UE maximum output power with additional requirements for category M1 and M2 UE
	6.2.4F UE maximum output power with additional requirements for category NB1 and NB2 UE
	6.2.4G UE maximum output power with additional requirements for V2X Communication
	6.2.5 Configured transmitted power
	6.2.5A Configured transmitted power for CA
	6.2.5B Configured transmitted power for UL-MIMO
	6.2.5C Configured transmitted power for Dual Connectivity
	6.2.5D Configured transmitted power for ProSe
	6.2.5F Configured transmitted Power for category NB1 and NB2
	6.2.5G Configured transmitted power for V2X Communication

	6.3 Output power dynamics
	6.3.1 (Void)
	6.3.2 Minimum output power
	6.3.2.1 Minimum requirement

	6.3.2A  UE Minimum output power for CA
	6.3.2A.1 Minimum requirement for CA

	6.3.2B  UE Minimum output power for UL-MIMO
	6.3.2B.1 Minimum requirement

	6.3.2C  Void
	6.3.2D UE Minimum output power for ProSe
	6.3.2F UE Minimum output power for category NB1 and NB2
	6.3.2G UE Minimum output power for V2X Communication
	6.3.3 Transmit OFF power
	6.3.3.1. Minimum requirement

	6.3.3A  UE Transmit OFF power for CA
	6.3.3A.1 Minimum requirement for CA

	6.3.3B  UE Transmit OFF power for UL-MIMO
	6.3.3B.1 Minimum requirement

	6.3.3D Transmit OFF power for ProSe
	6.3.3F Transmit OFF power for category NB1 and NB2
	6.3.3G Transmit OFF power for V2X Communication
	6.3.4 ON/OFF time mask
	6.3.4.1 General ON/OFF time mask
	6.3.4.2 PRACH and SRS time mask
	6.3.4.2.1 PRACH time mask
	6.3.4.2.2 SRS time mask

	6.3.4.3 Slot / Sub frame boundary time mask
	6.3.4.4 PUCCH / PUSCH / SRS time mask

	6.3.4A ON/OFF time mask for CA
	6.3.4B ON/OFF time mask for UL-MIMO
	6.3.4D ON/OFF time mask for ProSe
	6.3.4D.1  General time mask for ProSe
	6.3.4D.2  PSSS/SSSS time mask
	6.3.4D.3  PSSS / SSSS / PSBCH time mask
	6.3.4D.4  PSSCH / SRS time mask

	6.3.4F ON/OFF time mask for category NB1 and NB2
	6.3.4F.1 General ON/OFF time mask
	6.3.4F.2 NPRACH time mask

	6.3.4G ON/OFF time mask for V2X Communication
	6.3.4G.1 PSSS / SSSS / PSBCH time mask

	6.3.5 Power Control
	6.3.5.1 Absolute power tolerance
	6.3.5.1.1  Minimum requirements

	6.3.5.2 Relative Power tolerance
	6.3.5.2.1 Minimum requirements

	6.3.5.3 Aggregate power control tolerance
	6.3.5.3.1 Minimum requirement


	6.3.5A Power control for CA
	6.3.5A.1 Absolute power tolerance
	6.3.5A.1.1  Minimum requirements

	6.3.5A.2 Relative power tolerance
	6.3.5A.2.1 Minimum requirements

	6.3.5A.3 Aggregate power control tolerance
	6.3.5A.3.1  Minimum requirements


	6.3.5B Power control for UL-MIMO
	6.3.5D Power Control for ProSe
	6.3.5D.1 Absolute power tolerance

	6.3.5E Power control for category M1 and M2
	6.3.5E.1 Absolute power tolerance
	6.3.5E.2 Relative Power tolerance
	6.3.5E.3 Aggregate power control tolerance
	6.3.5E.3.1 Minimum requirement


	6.3.5F Power Control for category NB1 and NB2
	6.3.5F.1 Absolute power tolerance
	6.3.5F.2 Relative power tolerance
	6.3.5F.3 Aggregate power control tolerance for category NB1 and NB2
	6.3.5F.3.1 Minimum requirement


	6.3.5G Power Control for V2X Communication
	6.3.5G.1 Absolute power tolerance


	6.4 Void
	6.5 Transmit signal quality
	6.5.1 Frequency error
	6.5.1A  Frequency error for CA
	6.5.1B Frequency error for UL-MIMO
	6.5.1D Frequency error for ProSe
	6.5.1E Frequency error for UE category M1 and M2
	6.5.1F Frequency error for UE category NB1 and NB2
	6.5.1G Frequency error for V2X Communication
	6.5.2 Transmit modulation quality
	6.5.2.1  Error Vector Magnitude
	6.5.2.1.1 Minimum requirement

	6.5.2.2  Carrier leakage
	6.5.2.2.1  Minimum requirements

	6.5.2.3 In-band emissions
	6.5.2.3.1  Minimum requirements

	6.5.2.4  EVM equalizer spectrum flatness
	6.5.2.4.1 Minimum requirements


	6.5.2A Transmit modulation quality for CA
	6.5.2A.1 Error Vector Magnitude
	6.5.2A.2 Carrier leakage for CA
	6.5.2A.2.1 Minimum requirements
	6.5.2A.3 In-band emissions
	6.5.2A.3.1 Minimum requirement for CA


	6.5.2B Transmit modulation quality for UL-MIMO
	6.5.2B.1 Error Vector Magnitude
	6.5.2B.2 Carrier leakage
	6.5.2B.3 In-band emissions
	6.5.2B.4 EVM equalizer spectrum flatness for UL-MIMO

	6.5.2D Transmit modulation quality for ProSe
	6.5.2D.1 Error Vector Magnitude
	6.5.2D.2 Carrier leakage
	6.5.2D.3 In-band emissions
	6.5.2D.4 EVM equalizer spectrum flatness for ProSe

	6.5.2E Transmit modulation quality for category M1 and M2
	6.5.2E.1 Error Vector Magnitude
	6.5.2E.2 Carrier leakage
	6.5.2E.2.1 Minimum requirements

	6.5.2E.3 In-band emissions
	6.5.2E.3.1 Minimum requirements


	6.5.2F Transmit modulation quality for Category NB1 and NB2
	6.5.2F.1 Error Vector Magnitude
	6.5.2F.2 Carrier leakage
	6.5.2F.3 In-band emissions

	6.5.2G Transmit modulation quality for V2X Communication
	6.5.2G.1 Error Vector Magnitude
	6.5.2G.2 Carrier leakage
	6.5.2G.3 In-band emissions
	6.5.2G.4 EVM equalizer spectrum flatness


	6.6 Output RF spectrum emissions
	6.6.1 Occupied bandwidth
	6.6.1.1 Additional minimum requirement for E-UTRA (network signalled value �NS_29�)

	6.6.1A Occupied bandwidth for CA
	6.6.1B  Occupied bandwidth for UL-MIMO
	6.6.1F Occupied bandwidth for category NB1 and NB2
	6.6.1G Occupied bandwidth for V2X Communication
	6.6.2 Out of band emission
	6.6.2.1 Spectrum emission mask
	6.6.2.1.1 Minimum requirement

	6.6.2.1A Spectrum emission mask for CA
	6.6.2.2 Additional spectrum emission mask
	6.6.2.2.1 Minimum requirement (network signalled value "NS_03", �NS_11�, "NS_20", and �NS_21�)
	6.6.2.2.2 Minimum requirement (network signalled value "NS_04")
	6.6.2.2.3 Minimum requirement (network signalled value "NS_06" or �NS_07�)
	6.6.2.2.4 Minimum requirement (network signalled value "NS_33" or �NS_34�)
	6.6.2.2.5 Minimum requirement (network signalled value �NS_27�)
	6.6.2.2.6 Minimum requirement (network signalled value "NS_28�)

	6.6.2.2A Additional Spectrum Emission Mask for CA
	6.6.2.2A.1 Minimum requirement (network signalled value "CA_NS_04")

	6.6.2.3 Adjacent Channel Leakage Ratio
	6.6.2.3.1 Minimum requirement E-UTRA
	6.6.2.3.1a Additional minimum requirement for E-UTRA (network signalled value �NS_29�)
	6.6.2.3.1A Void
	6.6.2.3.1Aa Void
	6.6.2.3.2 Minimum requirements UTRA
	6.6.2.3.2A Minimum requirement UTRA for CA
	6.6.2.3.3A Minimum requirements for CA E-UTRA

	6.6.2.4 Void
	6.6.2.4.1 Void


	6.6.2A Void
	6.6.2B  Out of band emission for UL-MIMO
	6.6.2C  Void
	6.6.2D  Out of band emission for ProSe
	6.6.2F Out of band emission for category NB1 and NB2
	6.6.2F.1 Spectrum emission mask
	6.6.2F.2 Additional Spectrum Emission Mask for Category NB1 and NB2This requirement is specified in terms of an "additional spe
	6.6.2F.2.1 Minimum requirement (network signalled value "NS_02")
	6.6.2F.2.2  Minimum requirement (network signalled value "NS_03")

	6.6.2F.3 Adjacent Channel Leakage Ratio for category NB1 and NB2

	6.6.2G  Out of band emission for V2X Communication
	6.6.3 Spurious emissions
	6.6.3.1 Minimum requirements
	6.6.3.1A Minimum requirements for CA
	6.6.3.2 Spurious emission band UE co-existence
	6.6.3.2A Spurious emission band UE co-existence for CA
	6.6.3.3 Additional spurious emissions
	6.6.3.3.1 Minimum requirement (network signalled value "NS_05")
	6.6.3.3.2  Minimum requirement (network signalled value �NS_07�)
	6.6.3.3.3  Minimum requirement (network signalled value �NS_08�)
	6.6.3.3.4  Minimum requirement (network signalled value �NS_09�)
	6.6.3.3.5  Minimum requirement (network signalled value "NS_12")
	6.6.3.3.6  Minimum requirement (network signalled value �NS_13�)
	6.6.3.3.7  Minimum requirement (network signalled value �NS_14�)
	6.6.3.3.8  Minimum requirement (network signalled value �NS_15�)
	6.6.3.3.9  Minimum requirement (network signalled value �NS_16�)
	6.6.3.3.10  Minimum requirement (network signalled value �NS_17�)
	6.6.3.3.11  Minimum requirement (network signalled value �NS_18�)
	6.6.3.3.12  Minimum requirement (network signalled value �NS_19�)
	6.6.3.3.13  Minimum requirement (network signalled value �NS_11�)
	6.6.3.3.14 Minimum requirement (network signalled value �NS_20�)
	6.6.3.3.15 Minimum requirement (network signalled value �NS_21�)
	6.6.3.3.16 Minimum requirement (network signalled value "NS_22")
	6.6.3.3.17 Minimum requirement (network signalled value �NS_23�)
	6.6.3.3.18 Void
	6.6.3.3.19 Minimum requirement (network signalled value "NS_04")
	6.6.3.3.20 Minimum requirement (network signalled value �NS_24�)
	6.6.3.3.21 Minimum requirement (network signalled value �NS_25�)
	6.6.3.3.22 Minimum requirement (network signalled value �NS_26�)
	6.6.3.3.23 Minimum requirement (network signalled value �NS_27�)
	6.6.3.3.24 Minimum requirement (network signalled value �NS_28�)
	6.6.3.3.25 Minimum requirement (network signalled value �NS_29�)
	6.6.3.3.26 Minimum requirement (network signalled value �NS_30�)
	6.6.3.3.27 Minimum requirement (network signalled value �NS_31�)
	6.6.3.3.28 Minimum requirement (network signalled value �NS_36�)
	6.6.3.3.29 Void
	6.6.3.3.30 Void
	6.6.3.3.31 Void
	6.6.3.3.32 Void
	6.6.3.3.33 Void
	6.6.3.3.34 Void
	6.6.3.3.35 Minimum requirement (network signalled value �NS_56�)

	6.6.3.3A Additional spurious emissions for CA
	6.6.3.3A.1 Minimum requirement for CA_1C (network signalled value "CA_NS_01")
	6.6.3.3A.2  Minimum requirement for CA_1C (network signalled value "CA_NS_02")
	6.6.3.3A.3 Minimum requirement for CA_1C (network signalled value "CA_NS_03")
	6.6.3.3A.4 Minimum requirement for CA_38C (network signalled value "CA_NS_05")
	6.6.3.3A.5 Minimum requirement for CA_7C (network signalled value "CA_NS_06")
	6.6.3.3A.6 Minimum requirement for CA_39C and CA_39C-41A (network signalled value "CA_NS_07")
	6.6.3.3A.7 Minimum requirement for CA_42C (network signalled value "CA_NS_08")
	6.6.3.3A.8 Minimum requirement for CA_41C (network signalled value "CA_NS_04")


	6.6.3A Void
	6.6.3B  Spurious emission for UL-MIMO
	6.6.3C  Void
	6.6.3D  Spurious emission for ProSe
	6.6.3F Spurious emission for category NB1 and NB2
	6.6.3G  Spurious emission for V2X Communication

	6.6A Void
	6.6B Void
	6.7 Transmit intermodulation
	6.7.1 Minimum requirement
	6.7.1A Minimum requirement for CA
	6.7.1B Minimum requirement for UL-MIMO
	6.7.1F Minimum requirement for category NB1 and NB2
	6.7.1G Minimum requirement for V2X Communication

	6.8 Void
	6.8A Void
	6.8B  Time alignment error for UL-MIMO
	6.8B.1  Minimum Requirements


	7 Receiver characteristics
	7.1 General
	7.2 Diversity characteristics
	7.3 Reference sensitivity power level
	7.3.1 Minimum requirements (QPSK)
	7.3.1A Minimum requirements (QPSK) for CA
	7.3.1B Minimum requirements (QPSK) for UL-MIMO
	7.3.1D Minimum requirements (QPSK) for ProSe
	7.3.1E Minimum requirements (QPSK) for UE category 0, M1, M2 and 1bis
	7.3.1F Minimum requirements for UE category NB1 and NB2
	7.3.1F.1 Reference sensitivity for UE category NB1 and NB2
	7.3.1F.2 Void

	7.3.1G Minimum requirements (QPSK) for V2X
	7.3.2  Void

	7.4 Maximum input level
	7.4.1 Minimum requirements
	7.4.1A Minimum requirements for CA
	7.4.1B Minimum requirements for UL-MIMO
	7.4.1D Minimum requirements for ProSe
	7.4.1F Minimum requirements for category NB1 and NB2
	7.4.1G Minimum requirements for V2X

	7.4A Void
	7.4A.1 Void

	7.5 Adjacent Channel Selectivity (ACS)
	7.5.1 Minimum requirements
	7.5.1A Minimum requirements for CA
	7.5.1B Minimum requirements for UL-MIMO
	7.5.1D Minimum requirements for ProSe
	7.5.1F Minimum requirements for category NB1 and NB2
	7.5.1G Minimum requirements for V2X

	7.6 Blocking characteristics
	7.6.1 In-band blocking
	7.6.1.1 Minimum requirements
	7.6.1.1A Minimum requirements for CA
	7.6.1.1D Minimum requirements for ProSe
	7.6.1.1F Minimum requirements for category NB1 and NB2
	7.6.1.1G Minimum requirements for V2X

	7.6.2 Out-of-band blocking
	7.6.2.1 Minimum requirements
	7.6.2.1A Minimum requirements for CA
	7.6.2.1D Minimum requirements for ProSe
	7.6.2.1F Minimum requirements for category NB1 and NB2
	7.6.2.1G Minimum requirements for V2X

	7.6.3 Narrow band blocking
	7.6.3.1 Minimum requirements
	7.6.3.1A Minimum requirements for CA
	7.6.3.1D Minimum requirements for ProSe


	7.6A Void
	7.6B Blocking characteristics for UL-MIMO
	7.7 Spurious response
	7.7.1 Minimum requirements
	7.7.1A Minimum requirements for CA
	7.7.1B Minimum requirements for UL-MIMO
	7.7.1D Minimum requirements for ProSe
	7.7.1F Minimum requirements for UE category NB1 and NB2
	7.7.1G Minimum requirements for V2X

	7.8 Intermodulation characteristics
	7.8.1 Wide band intermodulation
	7.8.1.1 Minimum requirements

	7.8.1A Minimum requirements for CA
	7.8.1B Minimum requirements for UL-MIMO
	7.8.1D Minimum requirements for ProSe
	7.8.1F Minimum requirements for category NB1 and NB2
	7.8.1G Minimum requirements
	7.8.2 Void

	7.9 Spurious emissions
	7.9.1 Minimum requirements
	7.9.1A Minimum requirements

	7.10 Receiver image
	7.10.1 Void
	7.10.1A Minimum requirements for CA
	7.10.1G Minimum requirements for V2X Communication


	8 Performance requirement
	8.1 General
	8.1.1 Receiver antenna capability
	8.1.1.1 Simultaneous unicast and MBMS operations
	8.1.1.2 Dual-antenna receiver capability in idle mode

	8.1.2 Applicability of requirements
	8.1.2.1 Applicability of requirements for different channel bandwidths
	8.1.2.2 Definition of CA capability
	8.1.2.2A Definition of dual connectivity capability
	8.1.2.3 Applicability and test rules for different CA configurations and bandwidth combination sets
	8.1.2.3A Applicability and test rules for different dual connectivity configuration and bandwidth combination set
	8.1.2.3B Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets
	8.1.2.3C Applicability and test rules for SDR tests for 4Rx capable UEs
	8.1.2.3D Applicability and test rules for different CA with LAA SCell(s) configurations and bandwidth combination sets
	8.1.2.4 Test coverage for different number of component carriers
	8.1.2.5 Applicability of performance requirements for Type B receiver
	8.1.2.6 Applicability of performance requirements for 4Rx capable UEs
	8.1.2.6.1 Applicability rule and antenna connection for single carrier tests with 2Rx
	8.1.2.6.2 Applicability rule and antenna connection for CA and DC tests with 2Rx
	8.1.2.6.3 Applicability rule and antenna connection for single carrier tests with 4Rx
	8.1.2.6.4 Applicability rule for 256QAM tests
	8.1.2.6.5 Applicability rule and antenna connection for CA and DC tests with 4Rx
	8.1.2.6.6 Applicability rule for Type C with 4Rx

	8.1.2.7 Applicability of Enhanced Downlink Control Channel Performance Requirements
	8.1.2.8 Applicability of performance requirements for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) wi
	8.1.2.8A Applicability of performance requirements for UE supporting coverage enhancement
	8.1.2.9 Applicability of SDR requirements for CA and LAA
	8.1.2.10 Applicability of performance requirements for Multi-user Superposed Transmission
	8.1.2.11 Applicability CRS interference mitigation receivers performance requirements

	8.1.3 UE category and UE DL category

	8.2 Demodulation of PDSCH (Cell-Specific Reference Symbols)
	8.2.1 FDD (Fixed Reference Channel)
	8.2.1.1 Single-antenna port performance
	8.2.1.1.1 Minimum Requirement
	8.2.1.1.2 Void
	8.2.1.1.3 Void
	8.2.1.1.4 Minimum Requirement 1 PRB allocation in presence of MBSFN
	8.2.1.1.4A Minimum Requirement 1 PRB allocation in presence of FeMBMS Unicast-mixed Cell under CA

	8.2.1.2 Transmit diversity performance
	8.2.1.2.1 Minimum Requirement 2 Tx Antenna Port
	8.2.1.2.2 Minimum Requirement 4 Tx Antenna Port
	8.2.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
	8.2.1.2.3A Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor cell ABS and CRS assistance in
	8.2.1.2.4 Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
	8.2.1.2.5 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference model
	8.2.1.2.6 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference model
	8.2.1.2.7 Minimum Requirement 2 Tx Antenna Port (Superposed transmission)

	8.2.1.3 Open-loop spatial multiplexing performance
	8.2.1.3.1 Minimum Requirement 2 Tx Antenna Port
	8.2.1.3.1A Soft buffer management test
	8.2.1.3.1B Enhanced Performance Requirement Type C �2Tx Antenna Ports
	8.2.1.3.1C Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference
	8.2.1.3.2 Minimum Requirement 4 Tx Antenna Port
	8.2.1.3.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
	8.2.1.3.4 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance info
	8.2.1.3.5 Minimum Requirement 2 Tx Antenna Port (Superposed transmission)

	8.2.1.4 Closed-loop spatial multiplexing performance
	8.2.1.4.1 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port
	8.2.1.4.1A Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
	8.2.1.4.1B Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference
	8.2.1.4.1C Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports (demodulation subframe overlaps with aggres
	8.2.1.4.1D Enhanced Performance Requirement Type B - Single-layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference
	8.2.1.4.1E Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports with CRS assistance information
	8.2.1.4.1F Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Ports with CRS assistance information
	8.2.1.4.2 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
	8.2.1.4.2A Enhanced Performance Requirement Type C � Multi-layer Spatial Multiplexing 2Tx Antenna Ports
	8.2.1.4.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
	8.2.1.4.3A Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
	8.2.1.4.4 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port (Superposed transmission)

	8.2.1.5 MU-MIMO
	8.2.1.6 [Control channel performance: D-BCH and PCH]
	8.2.1.7 Carrier aggregation with power imbalance
	8.2.1.7.1 Minimum Requirement

	8.2.1.8 Intra-band non-contiguous carrier aggregation with timing offset
	8.2.1.8.1 Minimum Requirement

	8.2.1.9 HST-SFN performance
	8.2.1.9.1 Minimum Requirement


	8.2.2 TDD (Fixed Reference Channel)
	8.2.2.1 Single-antenna port performance
	8.2.2.1.1 Minimum Requirement
	8.2.2.1.2 Void
	8.2.2.1.3 Void
	8.2.2.1.4 Minimum Requirement 1 PRB allocation in presence of MBSFN

	8.2.2.2 Transmit diversity performance
	8.2.2.2.1 Minimum Requirement 2 Tx Antenna Port
	8.2.2.2.2 Minimum Requirement 4 Tx Antenna Port
	8.2.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
	8.2.2.2.3A Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor cell ABS and CRS assistance in
	8.2.2.2.4 Enhanced Performance Requirement Type A � 2 Tx Antenna Ports with TM3 interference model
	8.2.2.2.5 Minimum Requirement 2 Tx Antenna Port (when EIMTA-MainConfigServCell-r12 is configured)
	8.2.2.2.6 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference model
	8.2.2.2.7 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference model
	8.2.2.2.8 Minimum Requirement 2 Tx Antenna Port (Superposed transmission)

	8.2.2.3 Open-loop spatial multiplexing performance
	8.2.2.3.1 Minimum Requirement 2 Tx Antenna Port
	8.2.2.3.1A Soft buffer management test
	8.2.2.3.1B Enhanced Performance Requirement Type C - 2Tx Antenna Ports
	8.2.2.3.1C Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference
	8.2.2.3.2 Minimum Requirement 4 Tx Antenna Port
	8.2.2.3.3 Minimum Requirement 2Tx antenna port (demodulation subframe overlaps with aggressor cell ABS)
	8.2.2.3.4 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance info
	8.2.2.3.5 Minimum Requirement 2 Tx Antenna Port (Superposed transmission)

	8.2.2.4  Closed-loop spatial multiplexing performance
	8.2.2.4.1 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port
	8.2.2.4.1A Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
	8.2.2.4.1B Enhanced Performance Requirement Type A � Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference
	8.2.2.4.1C Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports (demodulation subframe overlaps with aggres
	8.2.2.4.1D Enhanced Performance Requirement Type B - Single-layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference
	8.2.2.4.1E Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports with CRS assistance information
	8.2.2.4.1F Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Ports with CRS assistance information
	8.2.2.4.2 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
	8.2.2.4.2A Enhanced Performance Requirement Type C Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
	8.2.2.4.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
	8.2.2.4.3A Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
	8.2.2.4.4 Void
	8.2.2.4.5 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port (Superposed transmission)

	8.2.2.5 MU-MIMO
	8.2.2.6 [Control channel performance: D-BCH and PCH]
	8.2.2.7 Carrier aggregation with power imbalance
	8.2.2.7.1 Minimum Requirement

	8.2.2.8 Intra-band contiguous carrier aggregation with minimum channel spacing
	8.2.2.8.1 Minimum Requirement

	8.2.2.9 HST-SFN performance
	8.2.2.9.1 Minimum Requirement


	8.2.3 TDD FDD CA (Fixed Reference Channel)
	8.2.3.1 Single-antenna port performance
	8.2.3.1.1 Minimum Requirement for FDD PCell
	8.2.3.1.2 Minimum Requirement for TDD PCell

	8.2.3.2 Open-loop spatial multiplexing performance 2Tx Antenna port
	8.2.3.2.1 Minimum Requirement for FDD PCell
	8.2.3.2.1A Soft buffer management test for FDD PCell
	8.2.3.2.2 Minimum Requirement for TDD PCell
	8.2.3.2.2A Soft buffer management test for TDD PCell

	8.2.3.3  Closed-loop spatial multiplexing performance 4Tx Antenna Port
	8.2.3.3.1 Minimum Requirement for FDD PCell
	8.2.3.3.2 Minimum Requirement for TDD PCell

	8.2.3.4 Minimum Requirement for Closed-loop spatial multiplexing performance 4Tx Antenna Port for dual connectivity

	8.2.4 LAA
	8.2.4.1 Closed-loop spatial multiplexing performance 4Tx Antenna Port
	8.2.4.1.1 FDD PCell (FDD single carrier)
	8.2.4.1.2 TDD PCell (TDD single carrier)



	8.3 Demodulation of PDSCH (User-Specific Reference Symbols)
	8.3.1 FDD
	8.3.1.1 Single-layer Spatial Multiplexing
	8.3.1.1A Enhanced Performance Requirement Type A � Single-layer Spatial Multiplexing with TM9 interference model
	8.3.1.1B Single-layer Spatial Multiplexing (demodulation subframe overlaps with aggressor cell ABS and CRS assistance informati
	8.3.1.1C Enhanced Performance Requirement Type B � Single-layer Spatial Multiplexing with TM9 interference model
	8.3.1.1D Enhanced Performance Requirement Type B � Single-layer Spatial Multiplexing with CRS interference model
	8.3.1.1E Enhanced Performance Requirement Type B � Single-layer Spatial Multiplexing with TM3 interference model
	8.3.1.1F Enhanced Performance Requirement Type B � Single-layer Spatial Multiplexing with TM10 serving cell configuration and T
	8.3.1.1G Single-layer Spatial Multiplexing (CRS assistance information is configured)
	8.3.1.1H Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
	8.3.1.1I Single-layer Spatial Multiplexing (with assistance information for simultaneous transmition interfering PDSCH)
	8.3.1.2 Dual-Layer Spatial Multiplexing
	8.3.1.2A Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
	8.3.1.3 Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports
	8.3.1.3.1 Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)
	8.3.1.3.2 Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources)
	8.3.1.3.3 Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
	8.3.1.3.4 Minimum requirement with Different Cell ID and non-colliding CRS (with single NZP CSI-RS resource and CRS assistance
	8.3.1.3.5 Minimum requirements with different Cell ID and non-colliding CRS (with multiple NZP CSI-RS resources and CRS assista

	8.3.1.4 Performance Requirements for semiOpenLoop transmission

	8.3.2 TDD
	8.3.2.1 Single-layer Spatial Multiplexing
	8.3.2.1A Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)
	8.3.2.1B Enhanced Performance Requirement Type A � Single-layer Spatial Multiplexing with TM9 interference model
	8.3.2.1C Single-layer Spatial Multiplexing (demodulation subframe overlaps with aggressor cell ABS and CRS assistance informati
	8.3.2.1D Enhanced Performance Requirement Type B � Single-layer Spatial Multiplexing with TM9 interference
	8.3.2.1E Enhanced Performance Requirement Type B � Single-layer Spatial Multiplexing with CRS interference model
	8.3.2.1F Enhanced Performance Requirement Type B � Single-layer Spatial Multiplexing with TM3 interference
	8.3.2.1G Enhanced Performance Requirement Type B � Single-layer Spatial Multiplexing with TM10 serving cell configuration and T
	8.3.2.1H Single-layer Spatial Multiplexing (CRS assistance information is configured)
	8.3.2.1I Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
	8.3.2.1J Single-layer Spatial Multiplexing (with assistance information for simultaneous transmition interfering PDSCH)
	8.3.2.2 Dual-Layer Spatial Multiplexing
	8.3.2.2A Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
	8.3.2.3 Dual-Layer Spatial Multiplexing (with multiple CSI-RS configurations)
	8.3.2.4 Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports
	8.3.2.4.1 Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)
	8.3.2.4.2 Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources)
	8.3.2.4.3 Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
	8.3.2.4.4 Minimum requirement with Different Cell ID and non-Colliding CRS (with single NZP CSI-RS resource and CRS assistance
	8.3.2.4.5 Minimum requirements with different Cell ID and non-colliding CRS (with multiple NZP CSI-RS resources and CRS assista

	8.3.2.5 Performance Requirements for semiOpenLoop transmission

	8.3.3 LAA
	8.3.3.1 Dual-Layer Spatial Multiplexing with DM-RS

	8.3.3.1.1 FDD PCell (FDD single carrier)
	8.3.3.1.2 TDD Pcell (TDD single carrier)

	8.4 Demodulation of PDCCH/PCFICH
	8.4.1 FDD
	8.4.1.1 Single-antenna port performance
	8.4.1.2 Transmit diversity performance
	8.4.1.2.1 Minimum Requirement 2 Tx Antenna Port
	8.4.1.2.2 Minimum Requirement 4 Tx Antenna Port
	8.4.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
	8.4.1.2.4 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance info
	8.4.1.2.5 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port under Asynchronous Network
	8.4.1.2.6 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Non-Colliding CRS Dominant
	8.4.1.2.7 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Colliding CRS Dominant Inte
	8.4.1.2.8 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Non-Colliding CRS Dominant
	8.4.1.2.9 Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant


	8.4.2 TDD
	8.4.2.1 Single-antenna port performance
	8.4.2.2 Transmit diversity performance
	8.4.2.2.1 Minimum Requirement 2 Tx Antenna Port
	8.4.2.2.2 Minimum Requirement 4 Tx Antenna Port
	8.4.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
	8.4.2.2.4 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance info
	8.4.2.2.5 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Colliding CRS Dominant Inte
	8.4.2.2.6 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port with Non-Colliding CRS Dominant
	8.4.2.2.7 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Colliding CRS Dominant Inte
	8.4.2.2.8 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port with Non-Colliding CRS Dominant
	8.4.2.2.9 Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant


	8.4.3 LAA
	8.4.3.1 Transmit diversity performance
	8.4.3.1.1 FDD Pcell (FDD single carrier)
	8.4.3.1.2 TDD Pcell (TDD single carrier)



	8.5 Demodulation of PHICH
	8.5.1 FDD
	8.5.1.1 Single-antenna port performance
	8.5.1.2 Transmit diversity performance
	8.5.1.2.1 Minimum Requirement 2 Tx Antenna Port
	8.5.1.2.2 Minimum Requirement 4 Tx Antenna Port
	8.5.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
	8.5.1.2.4 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance info
	8.5.1.2.5 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports under Asynchronous Network
	8.5.1.2.6 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Non-Colliding CRS Dominant
	8.5.1.2.7 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Colliding CRS Dominant Int
	8.5.1.2.8 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Non-Colliding CRS Dominant


	8.5.2 TDD
	8.5.2.1 Single-antenna port performance
	8.5.2.2 Transmit diversity performance
	8.5.2.2.1 Minimum Requirement 2 Tx Antenna Port
	8.5.2.2.2 Minimum Requirement 4 Tx Antenna Port
	8.5.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)
	8.5.2.2.4 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS and CRS assistance info
	8.5.2.2.5 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Colliding CRS Dominant Int
	8.5.2.2.6 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Non-Colliding CRS Dominant
	8.5.2.2.7 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Colliding CRS Dominant Int
	8.5.2.2.8 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Ports with Non-Colliding CRS Dominant



	8.6 Demodulation of PBCH
	8.6.1 FDD
	8.6.1.1 Single-antenna port performance
	8.6.1.2 Transmit diversity performance
	8.6.1.2.1 Minimum Requirement 2 Tx Antenna Port
	8.6.1.2.2 Minimum Requirement 4 Tx Antenna Port
	8.6.1.2.3 Minimum Requirement 2 Tx Antenna Port under Time Domain Measurement Resource Restriction with CRS Assistance Informat


	8.6.2 TDD
	8.6.2.1 Single-antenna port performance
	8.6.2.2 Transmit diversity performance
	8.6.2.2.1 Minimum Requirement 2 Tx Antenna Port
	8.6.2.2.2 Minimum Requirement 4 Tx Antenna Port
	8.6.2.2.3 Minimum Requirement 2 Tx Antenna Port under Time Domain Measurement Resource Restriction with CRS Assistance Informat



	8.7 Sustained downlink data rate provided by lower layers
	8.7.1 FDD (single carrier and CA)
	8.7.2 TDD (single carrier and CA)
	8.7.3 FDD (EPDCCH scheduling)
	8.7.4 TDD (EPDCCH scheduling)
	8.7.5 TDD FDD CA
	8.7.5.1 Minimum Requirement FDD PCell
	8.7.5.2 Minimum Requirement TDD PCell

	8.7.6 FDD (DC)
	8.7.7 TDD (DC)
	8.7.8 TDD FDD (DC)
	8.7.9 FDD (4 Rx)
	8.7.10 TDD (4 Rx)
	8.7.11 TDD FDD CA (4 Rx)
	8.7.11.1 Void

	8.7.12 LAA
	8.7.12.1 FDD CA in licensed bands
	8.7.12.2 TDD CA in licensed bands
	8.7.12.3 TDD-FDD CA in licensed bands

	8.7.13 FDD DC (4 RX)
	8.7.14 TDD DC (4 Rx)
	8.7.15 TDD FDD DC (4 Rx)

	8.8 Demodulation of EPDCCH
	8.8.1 Distributed Transmission
	8.8.1.1 FDD
	8.8.1.1.1 Void

	8.8.1.2 TDD
	8.8.1.2.1 Void


	8.8.2 Localized Transmission with TM9
	8.8.2.1 FDD
	8.8.2.1.1 Void
	8.8.2.1.2 Void

	8.8.2.2 TDD
	8.8.2.2.1 Void
	8.8.2.2.2 Void


	8.8.3 Localized transmission with TM10 Type B quasi co-location type
	8.8.3.1 FDD
	8.8.3.2 TDD

	8.8.4 Enhanced Downlink Control Channel Performance Requirements Type A - Localized Transmission with CRS Interference Model
	8.8.4.1 FDD
	8.8.4.2 TDD

	8.8.5 Enhanced Downlink Control Channel Performance Requirements Type A - Distributed Transmission with TM9 Interference Model
	8.8.5.1 TDD

	8.8.6 Enhanced Downlink Control Channel Performance Requirements Type A - Distributed Transmission with TM3 Interference Model
	8.8.6.1 FDD


	8.9 Demodulation (single receiver antenna)
	8.9.1 PDSCH
	8.9.1.1 FDD and half-duplex FDD (Fixed Reference Channel)
	8.9.1.1.1 Transmit diversity performance (Cell-Specific Reference Symbols)
	8.9.1.1.2 Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
	8.9.1.1.3 Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)

	8.9.1.2 TDD (Fixed Reference Channel)
	8.9.1.2.1 Transmit diversity performance (Cell-Specific Reference Symbols)
	8.9.1.2.2  Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
	8.9.1.2.3 Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)


	8.9.2 PHICH
	8.9.2.1 FDD and half-duplex FDD
	8.9.2.1.1 Transmit diversity performance

	8.9.2.2 TDD
	8.9.2.2.1 Transmit diversity performance


	8.9.3 PBCH
	8.9.3.1 FDD and half-duplex FDD
	8.9.3.1.1 Transmit diversity performance

	8.9.3.2 TDD
	8.9.3.2.1 Transmit diversity performance



	8.10 Demodulation (4 receiver antenna ports)
	8.10.1 PDSCH
	8.10.1.1 FDD (Fixed Reference Channel)
	8.10.1.1.1 Transmit diversity performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
	8.10.1.1.1A Transmit diversity performance wit Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interferen
	8.10.1.1.2 Open-loop spatial multiplexing performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
	8.10.1.1.3 Closed-loop spatial multiplexing Enhanced Performance Requirements Type A - Single-Layer Spatial Multiplexing 2 Tx A
	8.10.1.1.4 Closed-loop spatial multiplexing performance, Dual-Layer Spatial Multiplexing 4 Tx Antenna Port (Cell-Specific Refer
	8.10.1.1.4A Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing with 2Tx Antenna Ports
	8.10.1.1.5 Enhanced Performance Requirement Type A � Single-layer Spatial Multiplexing with TM9 interference model (User-Specif
	8.10.1.1.5A Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.10.1.1.5B Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
	8.10.1.1.6 Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.10.1.1.6A Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
	8.10.1.1.7 Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
	8.10.1.1.7A Enhanced Performance Requirement Type C - Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Po
	8.10.1.1.8 Closed-loop spatial multiplexing performance, 4 Layers spatial multiplexing 4 Tx antennas (Cell-Specific Reference S
	8.10.1.1.9 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.10.1.1.9A Enhanced Performance Requirement Type C - 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.10.1.1.10 Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with CRS assista
	8.10.1.1.11 Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing 4 Tx Antenna Port with CRS assista
	8.10.1.1.12 Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing with CRS assistance information (U

	8.10.1.2 TDD (Fixed Reference Channel)
	8.10.1.2.1 Transmit diversity performance with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
	8.10.1.2.1A Transmit diversity performance with Enhanced Performance Requirement Type A � 2 Tx Antenna Ports with TM3 interfere
	8.10.1.2.2 Open-loop spatial multiplexing performance  with 2Tx Antenna Ports (Cell-Specific Reference Symbols)
	8.10.1.2.3  Closed-loop spatial multiplexing Enhanced Performance Requirements Type A - Single-Layer Spatial Multiplexing 2 Tx
	8.10.1.2.4 Closed-loop spatial multiplexing performance, Dual-Layer Spatial Multiplexing 4 Tx Antenna Ports (Cell-Specific Refe
	8.10.1.2.4A Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing with 2Tx Antenna Ports
	8.10.1.2.5 Enhanced Performance Requirement Type A � Single-layer Spatial Multiplexing with TM9 interference model (User-Specif
	8.10.1.2.5A Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)
	8.10.1.2.5B Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
	8.10.1.2.6 Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.10.1.2.6A Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing
	8.10.1.2.7 Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
	8.10.1.2.7A Enhanced Performance Requirement Type C - Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Po
	8.10.1.2.8 Closed-loop spatial multiplexing performance, 4 Layers spatial multiplexing 4 Tx antennas
	8.10.1.2.9 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.10.1.2.9A Enhanced Performance Requirement Type C - 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.10.1.2.10 Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with CRS assista
	8.10.1.2.11 Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing 4 Tx Antenna Port with CRS assista
	8.10.1.2.12 Closed loop spatial multiplexing performance - Single-Layer Spatial Multiplexing with CRS assistance information (U


	8.10.2 PDCCH/PCFICH
	8.10.2.1 FDD
	8.10.2.1.1 Single-antenna port performance
	8.10.2.1.2 Transmit diversity performance with 2 Tx Antenna Ports
	8.10.2.1.3 Transmit diversity performance with 4 Tx Antenna Ports
	8.10.2.1.4 Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant

	8.10.2.2 TDD
	8.10.2.2.1 Single-antenna port performance
	8.10.2.2.2 Transmit diversity performance with 2 Tx Antenna Ports
	8.10.2.2.3 Transmit diversity performance with 4 Tx Antenna Ports
	8.10.2.2.4 Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port with Non-Colliding CRS Dominant


	8.10.3 PHICH
	8.10.3.1  FDD
	8.10.3.1.1 Single Tx Antenna Port performance
	8.10.3.1.2 Transmit diversity performance with 2 Tx Antenna Ports
	8.10.3.1.3 Transmit diversity performance with 4 Tx Antenna Ports

	8.10.3.2 TDD
	8.10.3.2.1 Single Tx Antenna Port performance
	8.10.3.2.2 Transmit diversity performance with 2 Tx Antenna Ports
	8.10.3.2.3 Transmit diversity performance with 4 Tx Antenna Ports


	8.10.4 ePDCCH
	8.10.4.1 Distributed Transmission with 4Rx
	8.10.4.1.1 FDD
	8.10.4.1.2 TDD

	8.10.4.2 Localized Transmission with TM9 and 4Rx
	8.10.4.2.1 FDD
	8.10.4.2.2 TDD



	8.11 Demodulation (UE supporting coverage enhancement)
	8.11.1 PDSCH
	8.11.1.1 FDD and half-duplex FDD (Fixed Reference Channel)
	8.11.1.1.1 Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
	8.11.1.1.2 Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
	8.11.1.1.3 Transmit diversity performance (Cell-Specific Reference Symbols)

	8.11.1.2 TDD (Fixed Reference Channel)
	8.11.1.2.1 Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
	8.11.1.2.2 Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
	8.11.1.2.3 Transmit diversity performance (Cell-Specific Reference Symbols)


	8.11.2 MPDCCH
	8.11.2.1 FDD and half-duplex FDD
	8.11.2.1.1 CE Mode A
	8.11.2.1.2 CE Mode B

	8.11.2.2 TDD
	8.11.2.2.1 CE Mode A
	8.11.2.2.2 CE Mode B


	8.11.3 PBCH
	8.11.3.1 FDD and half-duplex FDD
	8.11.3.1.1 Transmit diversity performance

	8.11.3.2 TDD
	8.11.3.2.1 Transmit diversity performance



	8.12 Demodulation of Narrowband IoT
	8.12.1 NPDSCH
	8.12.1.1 Half-duplex FDD
	8.12.1.1.1 Minimum Requirements for In-band
	8.12.1.1.2 Minimum Requirements for Standalone/Guard-band
	8.12.1.1.3 Minimum Requirements for Standalone for UE Category NB2


	8.12.2 NPDCCH
	8.12.2.1 Half-duplex FDD
	8.12.2.1.1 Single-antenna performance
	8.12.2.1.2 Transmit diversity performance


	8.12.3 Demodulation of NPBCH
	8.12.3.1 HD-FDD
	8.12.3.1.1 Single-antenna port performance with single NPBCH TTI
	8.12.3.1.2 Transmit diversity performance



	8.13 Demodulation of PDSCH CA and DC(4 receiver antenna ports)
	8.13.1 FDD (CA and DC)
	8.13.1.1 Closed-loop spatial multiplexing performance
	8.13.1.1.1 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
	8.13.1.1.2 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
	8.13.1.1.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port with 256QAM
	8.13.1.1.4 Minimum Requirement Four-Layer Spatial Multiplexing 4 Tx Antenna Port

	8.13.1.2 Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.13.1.2.1 Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port

	8.13.1.3 Enhanced Performance Requirements Type A Closed-loop spatial multiplexing
	8.13.1.3.1 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific R

	8.13.1.4 Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.13.1.4.1 Minimum Requirement Enhanced Performance Requirement Type A � Single-layer Spatial Multiplexing with TM9 interferenc


	8.13.2 TDD (CA and DC)
	8.13.2.1 Closed-loop spatial multiplexing performance
	8.13.2.1.1 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
	8.13.2.1.2 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port for dual connectivity
	8.13.2.1.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port with 256QAM
	8.13.2.1.4 Minimum Requirement Four-Layer Spatial Multiplexing 4 Tx Antenna Port

	8.13.2.2 Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.13.2.2.1 Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port

	8.13.2.4 Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.13.2.4.1 Minimum Requirement Enhanced Performance Requirement Type A � Single-layer Spatial Multiplexing with TM9 interferenc


	8.13.3 TDD-FDD (CA and DC)
	8.13.3.1  Closed-loop spatial multiplexing performance 4Tx Antenna Port
	8.13.3.1.1 Minimum Requirement for FDD PCell
	8.13.3.1.2 Minimum Requirement for TDD PCell

	8.13.3.2 Dual-Layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.13.3.2.1 Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port for FDD PCell
	8.13.3.2.2 Minimum Requirement Dual-Layer Spatial Multiplexing 2 Tx Antenna Port for TDD PCell

	8.13.3.3 Enhanced Performance Requirements Type A Closed-loop spatial multiplexing
	8.13.3.3.1 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific R

	8.13.3.3.2 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific R
	8.13.3.4 Enhanced Performance Requirement Type A - Single-layer Spatial Multiplexing (User-Specific Reference Symbols)
	8.13.3.4.1 Minimum Requirement Enhanced Performance Requirement Type A � Single-layer Spatial Multiplexing with TM9 interferenc
	8.13.3.4.2 Minimum Requirement Enhanced Performance Requirement Type A � Single-layer Spatial Multiplexing with TM9 interferenc

	8.13.3.5  Closed-loop spatial multiplexing performance 4Tx Antenna Port for DC
	8.13.3.5.1 Minimum Requirement for FDD PCell
	8.13.3.5.2 Minimum Requirement for TDD PCell

	8.13.3.6  Closed-loop spatial multiplexing performance 4Tx Antenna Port with 256QAM
	8.13.3.6.1 Minimum Requirement for FDD PCell
	8.13.3.6.2 Minimum Requirement for TDD PCell

	8.13.3.7  Closed-loop spatial multiplexing performance 4Tx Antenna Port with Four layers
	8.13.3.7.1 Minimum Requirement for FDD PCell
	8.13.3.7.2 Minimum Requirement for TDD PCell




	9 Reporting of Channel State Information
	9.1 General
	9.1.1 Applicability of requirements
	9.1.1.1 Applicability of requirements for different channel bandwidths
	9.1.1.2 Applicability and test rules for different CA configurations and bandwidth combination sets
	9.1.1.2A Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets
	9.1.1.3 Test coverage for different number of componenet carriers
	9.1.1.4 Applicability of performance requirements for 4Rx capable UEs
	9.1.1.4.1 Applicability rule and antenna connection for single carrier tests with 2Rx
	9.1.1.4.2 Applicability rule and antenna connection for CA tests with 2Rx
	9.1.1.4.3 Applicability rule and antenna connection for single carrier tests with 4Rx

	9.1.1.5 Applicability of requirements for UEs supporting coverage enhancement


	9.2  CQI reporting definition under AWGN conditions
	9.2.1 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbols)
	9.2.1.1 FDD
	9.2.1.2 TDD
	9.2.1.3 FDD (CSI measurements in case two CSI subframe sets are configured)
	9.2.1.4 TDD (CSI measurements in case two CSI subframe sets are configured)
	9.2.1.5 FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
	9.2.1.6 TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
	9.2.1.7 FDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
	9.2.1.8 TDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)

	9.2.2 Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)
	9.2.2.1 FDD
	9.2.2.2 TDD

	9.2.3 Minimum requirement PUCCH 1-1 (CSI Reference Symbols)
	9.2.3.1 FDD
	9.2.3.1A FDD (With channelMeasRestriction configured)
	9.2.3.2 TDD
	9.2.3.2A TDD (With channelMeasRestriction configured)

	9.2.4 Minimum requirement PUCCH 1-1 (With Single CSI Process)
	9.2.4.1 FDD
	9.2.4.1A FDD (With interferenceMeasRestriction configured)
	9.2.4.2 TDD
	9.2.4.2A TDD (With interferenceMeasRestriction configured)

	9.2.5 Minimum requirement PUCCH 1-1 (when csi-SubframeSet �r12 and EIMTA-MainConfigServCell-r12 are configured)
	9.2.6 Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
	9.2.6.1 Frame structure type 3 with FDD Pcell
	9.2.6.2 Frame structure type 3 with TDD Pcell

	9.2.7 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
	9.2.7.1 Frame structure type 3 wth FDD Pcell
	9.2.7.2 Frame structure type 3 wth TDD Pcell


	9.3 CQI reporting under fading conditions
	9.3.1 Frequency-selective scheduling mode
	9.3.1.1 Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
	9.3.1.1.1 FDD
	9.3.1.1.2 TDD
	9.3.1.1.3 FDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
	9.3.1.1.4 TDD (CSI measurements in case two CSI subframe sets are configured and with CRS assistance information)
	9.3.1.1.5 TDD (when csi-SubframeSet �r12 is configured)

	9.3.1.2 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
	9.3.1.2.1 FDD
	9.3.1.2.2 TDD
	9.3.1.2.3 FDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
	9.3.1.2.4 TDD (Modulation and TBS index Table 2 and 4-bit CQI Table 2 are used)
	9.3.1.2.5 Void
	9.3.1.2.6 TDD (when csi-SubframeSet �r12 is configured with one CSI process)


	9.3.2 Frequency non-selective scheduling mode
	9.3.2.1 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
	9.3.2.1.1 FDD
	9.3.2.1.2 TDD

	9.3.2.2 Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
	9.3.2.2.1 FDD
	9.3.2.2.2 TDD


	9.3.3 Frequency-selective interference
	9.3.3.1 Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbol)
	9.3.3.1.1 FDD
	9.3.3.1.2 TDD

	9.3.3.2 Void
	9.3.3.2.1 Void
	9.3.3.2.2 Void


	9.3.4 UE-selected subband CQI
	9.3.4.1 Minimum requirement PUSCH 2-0 (Cell-Specific Reference Symbols)
	9.3.4.1.1 FDD
	9.3.4.1.2 TDD

	9.3.4.2 Minimum requirement PUCCH 2-0 (Cell-Specific Reference Symbols)
	9.3.4.2.1 FDD
	9.3.4.2.2 TDD


	9.3.5 Additional requirements for enhanced receiver Type A
	9.3.5.1 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol)
	9.3.5.1.1 FDD
	9.3.5.1.2 TDD

	9.3.5.2 Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
	9.3.5.2.1 FDD
	9.3.5.2.2 TDD


	9.3.6 Minimum requirement (With multiple CSI processes)
	9.3.6.1 FDD
	9.3.6.2 TDD

	9.3.7 Minimum requirement PUSCH 3-2
	9.3.7.1 FDD
	9.3.7.2 TDD

	9.3.8 Additional requirements for enhanced receiver Type B
	9.3.8.1 Minimum requirement PUCCH 1-1 (Cell-Specific Reference Symbols)
	9.3.8.1.1 FDD
	9.3.8.1.2 TDD

	9.3.8.2 Minimum requirement PUCCH 1-1 (CSI Reference Symbols)
	9.3.8.2.1 FDD
	9.3.8.2.2 TDD

	9.3.8.3 Minimum requirement with CSI process
	9.3.8.3.1 FDD
	9.3.8.3.2 TDD



	9.4 Reporting of Precoding Matrix Indicator (PMI)
	9.4.1 Single PMI
	9.4.1.1 Minimum requirement PUSCH 3-1 (Cell-Specific Reference Symbols)
	9.4.1.1.1 FDD
	9.4.1.1.2 TDD

	9.4.1.2  Minimum requirement PUCCH 2-1 (Cell-Specific Reference Symbols)
	9.4.1.2.1 FDD
	9.4.1.2.2 TDD

	9.4.1.3 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
	9.4.1.3.1 FDD
	9.4.1.3.2 TDD
	9.4.1.3.3 FDD (with Class A 12Tx codebook)
	9.4.1.3.4 TDD (with Class A 12Tx codebook)
	9.4.1.3.5 FDD (with Class A 24Tx codebook)
	9.4.1.3.6 TDD (with Class A 24Tx codebook)

	9.4.1.4 Minimum requirement PUCCH 1-1 (CSI Reference Symbol)
	9.4.1.4.1 FDD (with 4Tx enhanced codebook)
	9.4.1.4.2 TDD (with 4Tx enhanced codebook)
	9.4.1.4.3 FDD (with Class B alternative codebook for one CSI-RS resource configured)
	9.4.1.4.4 TDD (with Class B alternative codebook for one CSI-RS resource configured)


	9.4.1a Void
	9.4.1a.1 Void
	9.4.1a.1.1 Void


	9.4.1a.1.2 Void
	9.4.2 Multiple PMI
	9.4.2.1 Minimum requirement PUSCH 1-2 (Cell-Specific Reference Symbols)
	9.4.2.1.1 FDD
	9.4.2.1.2 TDD

	9.4.2.2  Minimum requirement PUSCH 2-2 (Cell-Specific Reference Symbols)
	9.4.2.2.1 FDD
	9.4.2.2.2 TDD

	9.4.2.3 Minimum requirement PUSCH 1-2 (CSI Reference Symbol)
	9.4.2.3.1 FDD
	9.4.2.3.2 TDD
	9.4.2.3.3 FDD (with 4Tx enhanced codebook)
	9.4.2.3.4 TDD (with 4Tx enhanced codebook)
	9.4.2.3.5 FDD (with Class A 16Tx codebook)
	9.4.2.3.6 TDD (with Class A 16Tx codebook)
	9.4.2.3.7 FDD (with Class A 32Tx codebook)
	9.4.2.3.8 TDD (with Class A 32Tx codebook)
	9.4.2.3.9 FDD (with Class A 16Tx advanced codebook)
	9.4.2.3.10 TDD (with Class A 16Tx advanced codebook)


	9.4.3 Void
	9.4.3.1 Void
	9.4.3.1.1 Void
	9.4.3.1.2 Void



	9.5  Reporting of Rank Indicator (RI)
	9.5.1 Minimum requirement (Cell-Specific Reference Symbols)
	9.5.1.1 FDD
	9.5.1.2 TDD

	9.5.2 Minimum requirement (CSI Reference Symbols)
	9.5.2.1 FDD
	9.5.2.2 TDD

	9.5.3 Minimum requirement (CSI measurements in case two CSI subframe sets are configured)
	9.5.3.1 FDD
	9.5.3.2 TDD

	9.5.4 Minimum requirement (CSI measurements in case two CSI subframe sets are configured and CRS assistance information are con
	9.5.4.1 FDD
	9.5.4.2 TDD

	9.5.5 Minimum requirement (with CSI process)
	9.5.5.1 FDD
	9.5.5.2 TDD


	9.6  Additional requirements for carrier aggregation
	9.6.1  Periodic reporting on multiple cells (Cell-Specific Reference Symbols)
	9.6.1.1 FDD
	9.6.1.2 TDD
	9.6.1.3 TDD-FDD CA with FDD PCell
	9.6.1.4 TDD-FDD CA with TDD PCell


	9.7  CSI reporting (Single receiver antenna)
	9.7.1 CQI reporting definition under AWGN conditions
	9.7.1.1 FDD and half-duplex FDD
	9.7.1.2 TDD
	9.7.1.3 FDD (Category 1bis UE)
	9.7.1.4 TDD (Category 1bis UE)

	9.7.2 CQI reporting under fading conditions
	9.7.2.1 FDD and half-duplex FDD
	9.7.2.2 TDD
	9.7.2.3 FDD (Category 1bis UE)
	9.7.2.4 TDD (Category 1bis UE)


	9.8 CSI reporting (UE supporting coverage enhancement)
	9.8.1 CQI reporting definition under AWGN conditions
	9.8.1.1 FDD and half-duplex FDD
	9.8.1.2 TDD

	9.8.2 UE-selected subband CQI
	9.8.2.1 FDD and half-duplex FDD
	9.8.2.2 TDD


	9.9 CSI reporting for 4Rx UE
	9.9.1 CQI reporting definition under AWGN conditions
	9.9.1.1 Minimum requirement PUCCH 1-0 with Rank 1 (Cell-Specific Reference Symbols)
	9.9.1.1.1 FDD
	9.9.1.1.2 TDD

	9.9.1.2 Minimum requirement PUCCH 1-1 with Rank 2 (CSI Reference Symbols)
	9.9.1.2.1 FDD
	9.9.1.2.2 TDD

	9.9.1.3  Minimum requirement PUCCH 1-1 with Rank 4 (Cell-Specific Reference Symbols)
	9.9.1.3.1 FDD
	9.9.1.3.2 TDD

	9.9.1.4 Minimum requirement PUCCH 1-1 with Rank 3 (CSI Reference Symbols)
	9.9.1.4.1 FDD
	9.9.1.4.2 TDD


	9.9.2 CQI reporting definition under fading conditions
	9.9.2.1 Minimum requirement PUCCH 1-0 (Cell-Specific Reference Symbol) for enhanced receiver Type A
	9.9.2.1.1 FDD
	9.9.2.1.2 TDD

	9.9.2.2 Minimum requirement PUCCH 1-1 (CSI Reference Symbol) for enhanced receiver Type A
	9.9.2.2.1 FDD
	9.9.2.2.2 TDD


	9.9.3 Reporting of Precoding Matrix Indicator (PMI) for 4Rx UE
	9.9.3.1 Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
	9.9.3.1.1 TDD


	9.9.4  Reporting of Rank Indicator (RI)
	9.9.4.1 Minimum requirement (Cell-Specific Reference Symbols)
	9.9.4.1.1 FDD
	9.9.4.1.2 TDD

	9.9.4.2 Minimum requirement (CSI Reference Symbols)
	9.9.4.2.1 FDD
	9.9.4.2.2 TDD



	9.10 Reporting of CSI-RS Resource Indicator (CRI)
	9.10.1 Minimum requirement (PUSCH 3-1)
	9.10.1.1 FDD
	9.10.1.2 TDD


	9.11 Reporting of Hybrid Channel state information
	9.11.1 Minimum requirement (with eMIMO-Type configured as Class B with more than one CSI-RS resource configured and eMIMO-Type2
	9.11.1.1 FDD
	9.11.1.2 TDD



	10 Performance requirement (MBMS)
	10.1 FDD (Fixed Reference Channel)
	10.1.1 Minimum requirement

	10.2 TDD (Fixed Reference Channel)
	10.2.1 Minimum requirement

	10.3 FDD (Fixed Reference Channel) with FeMBMS
	10.3.1 Minimum requirement for FeMBMS Unicast-mixed Cell under CA
	10.3.1.1 Minimum requirement with 1.25kHz subcarrier spacing
	10.3.1.2 Minimum requirement with 7.5kHz subcarrier spacing

	10.3.2 Minimum requirement for FeMBMS Unicast-mixed Cell as Non-Serving Cell
	10.3.2.1 Minimum requirement with 1.25kHz subcarrier spacing
	10.3.2.2 Minimum requirement with 7.5kHz subcarrier spacing

	10.3.3 Minimum requirement for MBMS Dedicated cell
	10.3.3.1 Minimum requirement with 1.25kHz subcarrier spacing
	10.3.3.2 Minimum requirement with 7.5kHz subcarrier spacing
	10.3.3.3 Minimum requirement with 15kHz subcarrier spacing



	11 Performance requirement (ProSe Direct Discovery)
	11.1 General
	11.1.1 Applicability of requirements
	11.1.2 Reference DRX configuration

	11.2 Demodulation of PSDCH (single link performance)
	11.2.1 FDD (in-coverage)
	11.2.2 TDD (in-coverage)
	11.2.3 FDD (out-of-coverage)

	11.3 Power imbalance performance with two links
	11.3.1 FDD
	11.3.2 TDD

	11.4 Multiple timing reference test
	11.4.1 FDD

	11.5 Maximum Sidelink processes test
	11.5.1 FDD
	11.5.2 TDD


	12 Performance requirement (ProSe Direct Communication)
	12.1 General
	12.1.1 Applicability of requirements
	12.1.1.1 Applicability of requirements for different channel bandwidths
	12.1.1.2 Test coverage for different number of component carriers
	12.1.1.3 Applicability and test rules for different CA configurations and bandwidth combination sets

	12.1.2 Reference DRX configuration

	12.2 Demodulation of PSSCH
	12.2.1 FDD

	12.3 Demodulation of PSCCH
	12.3.1 FDD

	12.4 Demodulation of PSBCH
	12.4.1 FDD

	12.5 Power imbalance performance with two links
	12.5.1  FDD

	12.6 Multiple timing reference test
	12.6.1 FDD

	12.7 Maximum Sidelink processes test
	12.7.1 FDD

	12.8 Sustained downlink data rate with active Sidelink

	13 Channel access procedures
	13.1 Uplink channel access procedure
	13.1.1 Channel access parameters
	13.1.2 Minimum requirement


	14 Performance requirement (V2X Sidelink Communication)
	14.1 General
	14.1.1 Applicability of requirements

	14.2 Demodulation of PSSCH
	14.3 Demodulation of PSCCH
	14.4 Power imbalance performance with two links
	14.5 Demodulation of PSBCH
	14.6 Demodulation of PSSCH with eNB based synchronization
	14.7 Soft buffer test
	14.8 PSCCH decoding capability test
	14.9 Sustained downlink data rate with active sidelink

	Annex A (normative):  Measurement channels
	A.1 General
	A.2 UL reference measurement channels
	A.2.1 General
	A.2.1.1 Applicability and common parameters
	A.2.1.2 Determination of payload size
	A.2.1.3 Overview of UL reference measurement channels

	A.2.2 Reference measurement channels for FDD
	A.2.2.1 Full RB allocation
	A.2.2.1.1 QPSK
	A.2.2.1.2 16-QAM
	A.2.2.1.3 64-QAM
	A.2.2.1.4 256 QAM

	A.2.2.2 Partial RB allocation
	A.2.2.2.1 QPSK
	A.2.2.2.2 16-QAM
	A.2.2.2.3 64-QAM
	A.2.2.2.4 256 QAM

	A.2.2.3 Void

	A.2.3 Reference measurement channels for TDD
	A.2.3.1 Full RB allocation
	A.2.3.1.1 QPSK
	A.2.3.1.2 16-QAM
	A.2.3.1.3 64-QAM
	A.2.3.1.4 256 QAM

	A.2.3.2 Partial RB allocation
	A.2.3.2.1 QPSK
	A.2.3.2.2 16-QAM
	A.2.3.2.3 64-QAM
	A.2.3.2.4 256 QAM

	A.2.3.3 Void

	A.2.4 Reference measurement channels for UE category NB1
	A.2.5 Reference measurement channels for LAA
	A.2.5.1 Full RB allocation
	A.2.5.1.1 QPSK
	A.2.5.1.2 16QAM
	A.2.5.1.3 64QAM

	A.2.5.2 Partial RB allocation
	A.2.5.2.1 QPSK
	A.2.5.2.2 16QAM
	A.2.5.2.3 64QAM



	A.3 DL reference measurement channels
	A.3.1 General
	A.3.1.1 Overview of DL reference measurement channels

	A.3.2 Reference measurement channel for receiver characteristics
	A.3.3 Reference measurement channels for PDSCH performance requirements (FDD)
	A.3.3.1 Single-antenna transmission (Common Reference Symbols)
	A.3.3.2 Multi-antenna transmission (Common Reference Symbols)
	A.3.3.2.1 Two antenna ports
	A.3.3.2.2 Four antenna ports

	A.3.3.3 Reference Measurement Channel for UE-Specific Reference Symbols
	A.3.3.3.0 Two antenna ports (no CSI-RS)
	A.3.3.3.1 Two antenna port (CSI-RS)
	A.3.3.3.2 Four antenna ports (CSI-RS)
	A.3.3.3.2A Eight antenna ports (CSI-RS)
	A.3.3.3.3 Twelve antenna port (CSI-RS)
	A.3.3.3.4 Sixteen antenna port (CSI-RS)
	A.3.3.3.5 Twenty-four antenna port (CSI-RS)
	A.3.3.3.6 Thirty-two antenna port (CSI-RS)


	A.3.4 Reference measurement channels for PDSCH performance requirements (TDD)
	A.3.4.1 Single-antenna transmission (Common Reference Symbols)
	A.3.4.2 Multi-antenna transmission (Common Reference Signals)
	A.3.4.2.1 Two antenna ports
	A.3.4.2.2 Four antenna ports

	A.3.4.3 Reference Measurement Channels for UE-Specific Reference Symbols
	A.3.4.3.1 Single antenna port (Cell Specific)
	A.3.4.3.2 Two antenna ports (Cell Specific)
	A.3.4.3.3 Two antenna ports (CSI-RS)
	A.3.4.3.4 Four antenna ports (CSI-RS)
	A.3.4.3.5 Eight antenna ports (CSI-RS)
	A.3.4.3.6 Twelve antenna ports (CSI-RS)
	A.3.4.3.7 Sixteen antenna ports (CSI-RS)
	A.3.4.3.8 Twenty-four antenna ports (CSI-RS)
	A.3.4.3.9 Thirty-two antenna ports (CSI-RS)


	A.3.5 Reference measurement channels for PDCCH/PCFICH performance requirements
	A.3.5.1 FDD
	A.3.5.2 TDD
	A.3.5.3 LAA

	A.3.6 Reference measurement channels for PHICH performance requirements
	A.3.7 Reference measurement channels for PBCH performance requirements
	A.3.8 Reference measurement channels for MBMS performance requirements
	A.3.8.1 FDD
	A.3.8.2 TDD

	A.3.9 Reference measurement channels for sustained downlink data rate provided by lower layers
	A.3.9.1 FDD
	A.3.9.2 TDD
	A.3.9.3 FDD (EPDCCH scheduling)
	A.3.9.4 TDD (EPDCCH scheduling)
	A.3.9.5 LAA

	A.3.10 Reference Measurement Channels for EPDCCH performance requirements
	A.3.10.1 FDD
	A.3.10.2 TDD

	A.3.11 Reference Measurement Channels for MPDCCH performance requirements
	A.3.11.1 FDD and half-duplex FDD
	A.3.11.2 TDD

	A.3.12 Reference measurement channels for NPDSCH performance requirements
	A.3.12.1 In-band
	A.3.12.1.2 Two-antenna transmission

	A.3.12.2 Standalone/Guard-band
	A.3.12.2.1 Single-antenna transmission


	A.3.13 Reference measurement channels for NPDCCH performance requirements
	A.3.13.1 Half-duplex FDD

	A.3.14 Reference measurement channels for NPBCH performance requirements for Cat NB1 UEs
	A.3.15 Reference Measurement Channels for LAA SCell with frame structure Type-3
	A.3.15.1 Multi-antenna transmission (Common Reference Symbols)
	A.3.15.1.1 Four antenna ports

	A.3.15.2 Reference Measurement Channel for UE-Specific Reference Symbols
	A.3.15.2.1 Two antenna ports (CSI-RS)



	A.4 CSI reference measurement channels
	A.5 OFDMA Channel Noise Generator (OCNG)
	A.5.1 OCNG Patterns for FDD
	A.5.1.1 OCNG FDD pattern 1: One sided dynamic OCNG FDD pattern
	A.5.1.2 OCNG FDD pattern 2: Two sided dynamic OCNG FDD pattern
	A.5.1.3 OCNG FDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz
	A.5.1.3A OCNG FDD pattern 3A: 49 RB OCNG allocation with MBSFN enhancement in 10 MHz
	A.5.1.4 OCNG FDD pattern 4: One sided dynamic OCNG FDD pattern for MBMS transmission
	A.5.1.4A OCNG FDD pattern 4A: One sided dynamic OCNG FDD pattern for enhanced MBMS transmission
	A.5.1.5 OCNG FDD pattern 5: One sided dynamic 16QAM modulated OCNG FDD pattern
	A.5.1.6 OCNG FDD pattern 6: dynamic OCNG FDD pattern when user data is in 2 non-contiguous blocks
	A.5.1.8 OCNG FDD pattern 8: Dynamic OCNG FDD pattern for TM10 transmission

	A.5.2 OCNG Patterns for TDD
	A.5.2.1 OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern
	A.5.2.2 OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern
	A.5.2.3 OCNG TDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz
	A.5.2.4 OCNG TDD pattern 4: One sided dynamic OCNG TDD pattern for MBMS transmission
	A.5.2.5 OCNG TDD pattern 5: One sided dynamic 16QAM modulated OCNG TDD pattern
	A.5.2.6 OCNG TDD pattern 6: dynamic OCNG TDD pattern when user data is in 2 non-contiguous blocks
	A.5.2.8 OCNG TDD pattern 8: Dynamic OCNG TDD pattern for TM10 transmission

	A.5.3 OCNG Patterns for Narrowband IoT
	A.5.3.1 Narrowband IoT OCNG pattern 1

	A.5.4 OCNG Patterns for frame structure type 3
	A.5.4.1 OCNG FS3 pattern 1: One sided dynamic OCNG frame structure type 3 pattern
	A.5.4.2 OCNG FS3 pattern 2: Two sided dynamic OCNG frame structure 3 pattern


	A.6 Sidelink reference measurement channels
	A.6.1 General
	A.6.2 Reference measurement channel for receiver characteristics
	A.6.3 Reference measurement channels for PSDCH performance requirements
	A.6.4 Reference measurement channels for PSCCH performance requirements
	A.6.5 Reference measurement channels for PSSCH performance requirements
	A.6.6 Reference measurement channels for PSBCH performance requirements

	A.7 Sidelink reference resource pool configurations
	A.7.1 Reference resource pool configurations for ProSe Direct Discovery demodulation tests
	A.7.1.1 FDD
	A.7.1.2 TDD

	A.7.2 Reference resource pool configurations for ProSe Direct Communication demodulation tests
	A.7.2.1 FDD


	A.8 V2X reference measurement channels
	A.8.1 General
	A.8.2 Reference measurement channel for receiver characteristics
	A.8.3 Reference measurement channel for transmitter characteristics
	A.8.4 Reference measurement for PSCCH performance requirements
	A.8.5 Reference measurement for PSSCH performance requirements
	A.8.6 Reference measurement for PSBCH performance requirements

	A.9 V2X reference resource pool configurations

	Annex B (normative):  Propagation conditions
	B.1 Static propagation condition
	B.1.1 UE Receiver with 2Rx
	B.1.2 UE Receiver with 4Rx

	B.2 Multi-path fading propagation conditions
	B.2.1 Delay profiles
	B.2.2 Combinations of channel model parameters
	B.2.3 MIMO Channel Correlation Matrices
	B.2.3.1 Definition of MIMO Correlation Matrices
	B.2.3.2 MIMO Correlation Matrices at High, Medium and Low Level

	B.2.3A MIMO Channel Correlation Matrices using cross polarized antennas
	B.2.3A.1 Definition of MIMO Correlation Matrices using cross polarized antennas
	B.2.3A.2 Spatial Correlation Matrices using cross polarized antennas at eNB and UE sides
	B.2.3A.2.1 Spatial Correlation Matrices at eNB side
	B.2.3A.2.2 Spatial Correlation Matrices at UE side

	B.2.3A.4 Beam steering approach

	B.2.3B MIMO Channel Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
	B.2.3B.1 Definition of MIMO Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antenn
	B.2.3B.2 Spatial Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
	B.2.3B.2.1 Spatial Correlation Matrices at eNB side
	B.2.3B.2.2 Spatial Correlation Matrices at UE side

	B.2.3B.3 MIMO Correlation Matrices using two-dimension cross polarized antennas at eNB and cross polarized antennas at UE
	B.2.3B.4 Beam steering approach
	B.2.3B.4A Beam steering approach with dual cluster beams

	B.2.4 Propagation conditions for CQI tests
	B.2.4.1 Propagation conditions for CQI tests with multiple CSI processes

	B.2.5 Void
	B.2.6 MBSFN Propagation Channel Profile
	B.2.6.1 Subcarrier spacing 15kHz or 7.5kHz
	B.2.6.2 Subcarrier spacing 1.25kHz


	B.3 High speed train scenario
	B.3A HST-SFN scenario
	B.4 Beamforming Model
	B.4.1 Single-layer random beamforming (Antenna port 5, 7, or 8)
	B.4.1A Single-layer random beamforming (Antenna port 7, 8, 11 or 13 with enhanced DMRS table configured)
	B.4.2 Dual-layer random beamforming (antenna ports 7 and 8)
	B.4.3 Generic beamforming model (antenna ports 7-14)
	B.4.4 Random beamforming for EPDCCH distributed transmission (Antenna port 107 and 109)
	B.4.5 Random beamforming for EPDCCH localized transmission (Antenna port 107, 108, 109 or 110)
	B.4.6 Beamforming model for CRI test

	B.5 Interference models for enhanced performance requirements Type-A
	B.5.1 Dominant interferer proportion
	B.5.2 Transmission mode 3 interference model
	B.5.3 Transmission mode 4 interference model
	B.5.4 Transmission mode 9 interference model

	B.6 Interference models for enhanced performance requirements Type-B
	B.6.1 Transmission mode 2 interference model
	B.6.2 Transmission mode 3 interference model
	B.6.3 Transmission mode 4 interference model
	B.6.4 Transmission mode 9 interference model
	B.6.5 CRS interference model
	B.6.6 Random interference model

	B.7 Interference models for enhanced downlink control channel performance requirements Type A and B
	B.7.1 PDCCH, PCFICH and PHICH interference model

	B.8 Burst transmission models for Frame structure type 3
	B.8.1 Burst transmission model for one LAA SCell
	B.8.2 Burst transmission model for multiple LAA SCell(s)


	Annex C (normative):  Downlink Physical Channels
	C.1 General
	C.2 Set-up
	C.3 Connection
	C.3.1 Measurement of Receiver Characteristics
	C.3.2 Measurement of Performance requirements
	C.3.3 Aggressor cell power allocation for Measurement of Performance Requirements when ABS is Configured
	C.3.4 Power Allocation for Measurement of Performance Requirements when Quasi Co-location Type B: same Cell ID
	C.3.5 Simplified CA testing method
	C.3.6 Measurement of Receiver Characteristics for Narrowband IoT


	Annex D (normative):  Characteristics of the interfering signal
	D.1 General
	D.2 Interference signals

	Annex E (normative):  Environmental conditions
	E.1  General
	E.2  Environmental
	E.2.1 Temperature
	E.2.2 Voltage
	E.2.3 Vibration


	Annex F (normative):  Transmit modulation
	F.1 Measurement Point
	F.2 Basic Error Vector Magnitude measurement
	F.3 Basic in-band emissions measurement
	F.4 Modified signal under test
	F.5 Window length
	F.5.1 Timing offset
	F.5.2 Window length
	F.5.3 Window length for normal CP
	F.5.4 Window length for Extended CP
	F.5.5 Window length for PRACH
	F.5.F Window length for category NB1


	F.6 Averaged EVM
	F.6.F Averaged EVM for category NB1

	F.7 Spectrum Flatness

	Annex G (informative):  Reference sensitivity level in lower SNR
	G.1  General
	G.2  Typical receiver sensitivity performance (QPSK)
	G.3 Reference measurement channel for REFSENSE in lower SNR

	Annex H (normative):  Modified MPR behavior
	H.1 Indication of modified MPR behavior

	Annex I (normative):  Supported Post Antenna Gain
	I.1 Declared Supported Post Antenna Gain for UE

	Annex J (informative):  Change history
	History



