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7
Receiver characteristics

7.1
General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. . For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity). 

The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections below. 
All the parameters in clause 7 are defined using the DL reference measurement channel specified in Annex A.3.2 and using the set-up specified in Annex C.3.1
7.2
Diversity characteristics

The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. Requirements for 4 ports are FFS. With the exception of clause 7.9 all requirements shall be verified by using both (all) antenna ports simultaneously.
7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
7.3.1

Minimum requirements (QPSK) 

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1-2
Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-103.2
	-100.2
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-102.2
	-99.2
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-105.2
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	-
	-
	-100
	-97
	
	
	FDD

	7
	-
	-
	-98
	-95
	-93.2
	-92
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	9
	-
	-
	-99
	-96
	-94.2
	-93
	FDD

	10
	-
	-
	-100
	-97
	-95.2
	-94
	FDD

	11
	-
	-
	-98
	-95
	-93.2
	-92
	FDD

	12
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	13
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	…
	
	
	
	
	
	
	

	17
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	…
	
	
	
	
	
	
	

	33
	-
	-
	-100
	-97
	-95.2
	-94
	TDD

	34
	-
	-
	-100
	-97
	-95.2
	-94
	TDD

	35
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	36
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	TDD

	37
	-
	-
	-100
	-97
	-95.2
	-94
	TDD

	38
	-
	-
	-100
	-97
	
	
	TDD

	39
	-
	-
	-100
	-97
	-95.2
	-94
	TDD

	40
	-
	-
	-100
	-97
	-95.2
	-94
	TDD

	Note 1:
The transmitter shall be set to maximum output power level (Table 7.3.1-2)
Note 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
Note 3:
The signal power is specified per port

Note 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9



Note 1: The relation to the received PSD is 
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 with NRB is the maximum transmission configuration according to Table 5.6-1.

Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met. 

Table 7.3.1-2: Maximum uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	251
	-
	-
	FDD

	6
	-
	-
	25 
	251
	-
	-
	FDD

	7
	-
	-
	25 
	50 
	751
	751
	FDD

	8
	6 
	15
	25 
	251
	-
	-
	FDD

	9
	-
	-
	25 
	50 
	501
	501
	FDD

	10
	-
	-
	25 
	50 
	75 
	100 
	FDD

	11
	-
	-
	25 
	251
	251
	251
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	6
	15
	201
	201
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	6
	15
	201
	201
	
	
	FDD

	…
	
	
	
	
	
	
	

	33
	-
	-
	25 
	50 
	75 
	100 
	TDD

	34
	-
	-
	25 
	50 
	75
	-
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	-
	-
	25 
	50 
	75 
	100 
	TDD

	38
	-
	-
	25 
	50 
	-
	-
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	
	50 
	75 
	100 
	TDD

	Note 1:       Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 


7.3.2

Requirement for large transmission configurations 

For some combinations of bandwidths and operating bands, a certain relaxation of the UE performance is allowed when the transmission configuration is larger than that in Table 7.3.1-2. Table 7.3.2-1 specifies the allowed maximum sensitivity degradation (MSD) when the UL resource block allocation is the total resource blocks (Table 5.6-1) supported by the channel bandwidth. 

Table 7.3.2-1: Maximum Sensitivity Degradation

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dB)
	3 MHz
(dB)
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	Duplex Mode

	1
	
	
	n/a
	n/a
	n/a
	n/a
	FDD

	2
	n/a
	n/a
	n/a
	n/a
	TBD
	TBD
	FDD

	3
	n/a
	n/a
	n/a
	n/a
	TBD
	TBD
	FDD

	4
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	FDD

	5
	n/a
	n/a
	n/a
	TBD
	
	
	FDD

	6
	
	
	n/a
	TBD
	
	
	FDD

	7
	
	
	n/a
	n/a
	TBD
	TBD
	FDD

	8
	n/a
	n/a
	n/a
	TBD
	
	
	FDD

	9
	
	
	n/a
	n/a
	TBD
	TBD
	FDD

	10
	
	
	n/a
	n/a
	n/a
	n/a
	FDD

	11
	
	
	n/a
	TBD
	TBD
	TBD
	FDD

	12
	
	
	TBD
	TBD
	
	
	FDD

	13
	n/a
	n/a
	TBD
	TBD
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	17
	
	
	TBD
	TBD
	
	
	FDD

	Note:


        1.      The transmitter shall be set to maximum output power level with MPR applied and with the maximum transmission configuration (Table 5.5-1) allocated 



7.4
Maximum input level

This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.

7.4.1
Minimum requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.4.1. 

Table 7.4.1-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power
	dBm
	-25

	Note:
1.  The transmitter shall be set to 4dB below the supported maximum output power.

2.  Reference measurement channels in Annex A.3.2 with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.



7.5
Adjacent Channel Selectivity (ACS)

7.5.1
Minimum requirements

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

The UE shall fulfil the minimum requirement specified in Table 7.5.1-1 for all values of an adjacent channel interferer up to –25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5.1-2 and Table 7.5.1-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1). 
Table 7.5.1-1: Adjacent channel selectivity
	
	
	Channel bandwidth

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

	ACS
	dB
	33.0
	33.0
	33.0
	33.0
	30
	27


Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB*
	REFSENS +45.5dB
	REFSENS +42.5dB
	REFSENS +39.5dB

	BWInterferer  
	MHz
	1.4
	3
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4+0.0025
	3+0.0075
	5+0.0025
	7.5+0.0075
	10+0.0125
	12.5+0.0025

	Note:
1. The transmitter shall be set to 4dB below the supported maximum output power.

2. The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1 



Table 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power
	dBm
	-56.5
	-56.5
	-56.5
	-56.5
	-53.5
	-50.5

	PInterferer
	dBm
	-25

	BWInterferer  
	MHz
	1.4
	3
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4+0.0025
	 3+0.0075
	5+0.0025
	7.5+0.0075
	10+0.0125
	12.5+0.0025

	Note:

1. The transmitter shall be set to 24dB below the supported maximum output power.

2. The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1



7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.
7.6.1
In-band blocking

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.. 
7.6.1.1
Minimum requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables  7.6.1.1-1 and 7.6.1.1-2.
Table 7.6.1.1-1: In band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power

	dBm


	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	BWInterferer  
	MHz
	1.4
	3
	5
	5
	5
	5

	FIoffset, case 1 
	MHz
	2.1+0.0125
	4.5+0.0075
	7.5+0.0125
	7.5+0.0025
	7.5+0.0075
	7.5+0.0125

	FIoffset, case 2 
	MHz
	3.5+0.0075
	7.5+0.0075
	12.5+0.0075
	12.5+0.0125
	12.5+0.0025
	12.5+0.0075

	Note 1: 
The transmitter shall be set to 4dB below the supported maximum output power.

Note 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1





Table 7.6.1.1-2: In-band blocking

	E-UTRA band
	Parameter
	Units 
	Case 1
	Case 2
	Case 3

	
	PInterferer
	dBm
	-56
	-44
	-30

	
	FInterferer

(Offset)
	MHz
	=-BW/2 - FIoffset, case 1
&

=+BW/2 + FIoffset, case 1
	( -BW/2- FIoffset, case 2
&

( +BW/2 + FIoffset, case 2
	-BW/2 – 9 MHz

&

-BW/2 – 15 MHz

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,12, 13, 
33,34,35,36,37,38,39,40
	FInterferer
	MHz
	  (Note 2)
	FDL_low    -15 
to 

FDL_high  +15 
	

	17
	FInterferer
	MHz
	(Note 2)
	FDL_low    -9.0   
to 

FDL_high  +15
	FDL_low   -15  
and
FDL_low  -9.0  (Note 3)

	Note

1
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band.
2
For each carrier frequency the requirement is valid for two frequencies: 
a. the carrier frequency -BW/2 -FIoffset, case 1 and

b. the carrier frequency + BW/2 + FIoffset, case 1.

3
Finterferer range values for unwanted modulated interfering signal are interferer center frequencies. 
4
Case 3 only applies to assigned UE channel bandwidth of 5 MHz.


7.6.2
Out-of-band blocking

Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band.  For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in sub-clause 7.5.1 and sub-clause 7.6.1 shall be applied.
7.6.2.1
Minimum requirements
. The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables  7.6.2.1-1 and 7.6.2.1-2.
For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size, where 
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 is the number of resource blocks in the downlink transmission bandwidth configuration (see Figure 5.4.2-1). For these exceptions the requirements of clause 7.7 Spurious response are applicable.

For Table 7.6.2.1-2 in frequency range 4, up to 
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exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size, where 
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 is the number of resource blocks in the downlink transmission bandwidth configurations (see Figure 5.4.2-1) and 
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 is the number of resource blocks allocated in the uplink. For these exceptions the requirements of clause 7.7 spurious response are applicable.
Table 7.6.2.1-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	Note 1:
The transmitter shall be set to 4dB below the supported maximum output power.

Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and .



Table 7.6.2.1-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency  

	
	
	
	range 1
	range 2
	range 3
	range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5

6, 7, 8, 9, 10,11,12, 13, 17, 33,34, 35, 36, 37, 38, 39, 40
	FInterferer (CW)


	MHz


	FDL_low    -15 to

FDL_low    -60 
	FDL_low    -60 to

FDL_low    -85 
	FDL_low    -85 to  

1 MHz
	-

	
	
	
	FDL_high  +15 to

FDL_high  + 60 
	FDL_high  +60 to

FDL_high  +85 
	FDL_high  +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	Note:


7.6.3
Narrow band blocking
This requirement is measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing.
7.6.3.1
Minimum requirements
. The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1
Table 7.6.3.1-1: Narrow-band blocking
	Parameter
	Unit
	Channel Bandwidth

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

	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below

	
	
	22
	18
	16
	13
	14
	16

	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55

	Fuw (offset for
f = 15 kHz)
	MHz
	0.9075
	1.7025
	2.7075
	5.2125
	7.7025
	10.2075

	Fuw (offset for
f = 7.5 kHz)
	MHz
	
	
	
	
	
	

	Note 1:
The transmitter shall be set a 4 dB below the supported maximum power.

Note 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1. 


7.7
Spurious response

Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in sub-clause 7.6.2 is not met.
7.7.1
Minimum requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables  7.7.1-1 and 7.7.1-2.
Table 7.7.1-1: Spurious response parameters

	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power
	dBm
	REFSENS +  channel bandwidth specific value below

	
	
	6
	6
	6
	6
	7
	9

	Note:
1. The transmitter shall be set to 4dB below the supported maximum output power.

2. Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG 
       Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and .



Table 7.7.1-2: Spurious Response

	Parameter
	Unit
	Level

	PInterferer

(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


7.8
Intermodulation characteristics

Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.
7.8.1
Wide band intermodulation

The wide band intermodulation requirement is defined following the same principles using modulated E-UTRA carrier and CW signal as interferer.
7.8.1.1
Minimum requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Patterns OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.8.1.1 for the specified wanted signal mean power in the presence of two interfering signals
Table 7.8.1.1-1: Wide band intermodulation

	Rx Parameter
	Units 
	Channel bandwidth

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

	Wanted signal  mean power
	dBm
	REFSENS +   channel bandwidth specific value below

	
	
	12
	8
	6
	6
	7
	9

	PInterferer 1
(CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	
	1.4
	3
	5

	FInterferer 1
(Offset)
	MHz
	-BW/2 –2.1

/

+BW/2+ 2.1
	-BW/2 –4.5

/

+BW/2 + 4.5
	-BW/2  – 7.5

/

+BW/2 + 7.5

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	Note:
1
The transmitter shall be set to 4dB below the supported maximum output power.

2
Reference measurement channel is specified in Annex Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.
3
The modulated interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D for channel bandwidth (5MHz




7.8.2
Void

7.9
Spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.
7.9.1
Minimum requirements
The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9.1-1 

Table 7.9.1-1: General receiver spurious emission requirements

	Frequency Band
	Measurement

Bandwidth
	Maximum level
	Note

	30MHz ( f < 1GHz
	100 kHz
	-57 dBm
	

	1GHz ( f ( 12.75 GHz
	1 MHz
	-47 dBm
	


8
Performance requirement

This clause contains performance requirements for the physical channels specified in [TS 36.211]. The performance requirements for the UE in this clause are specified for the measurement channels specified in Annex A.3, the propagation conditions in Annex B and the downlink channels in Annex C.3.2. 
8.1
General

8.1.1
Dual-antenna receiver capability
The performance requirements are based on UE(s) that utilize a dual-antenna receiver. 
8.1.1.1
Simultaneous unicast and MBMS operations
8.1.1.2
Dual-antenna receiver capability in idle mode
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1
FDD (Fixed Reference Channel)

The parameters specified in Table 8.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 8.2.1-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	
	
	

	Note:



For all test cases, the SNR is defined as
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where the superscript indicates the receiver antenna connector. The SNR requirement applies for the UE categories given for each test. 
8.2.1.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1) is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.  
8.2.1.1.1
Minimum Requirement QPSK

The requirements are specified in Table 8.2.1.1.1-2, with the addition of the parameters in Table 8.2.1.1.1-1 and the downlink physical channel setup according to table [in Annex C.3.2 ]. 
Table 8.2.1.1.1-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Downlink power allocation
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	dB
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Table 8.2.1.1.1-2: Minimum performance QPSK (FRC)
	Test number
	Bandwidth 
	Reference Channel
with 
OP.1 FDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 FDD]
	EVA5
	1x2 Low
	70
	-1.0
	

	[1.2]
	10 MHz
	[R.2 FDD]
	ETU70
	1x2 Low
	70
	-0.4
	

	[1.3]
	10 MHz
	[R.2 FDD]
	ETU300
	1x2 Low
	70
	0.0
	

	[1.4]
	10 MHz
	[R.2 FDD]
	HST
	1x2 Low
	70
	-2.4
	

	[2.1]
	1.4 MHz
	[R.4 FDD]
	EVA5
	1x2 Low
	70
	-0.5
	


8.2.1.1.2
Minimum Requirement 16QAM

The requirements are specified in Table 8.2.1.1.2-1, with the addition of the parameters in Table 8.2.1.1.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.1.1.2-1: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test [1.5-1.7] 

	Downlink power allocation
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Table 8.2.1.1.2-2: Minimum performance 16QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
with 
OP.1 FDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 FDD]
	EVA5
	1x2 Low
	70
	6.7
	

	[1.6]
	10 MHz
	[R.3 FDD]
	ETU70
	1x2 Low
	30
	1.4
	

	[1.7]
	10 MHz
	[R.3 FDD]
	ETU300
	1x2 High
	70
	9.4
	


8.2.1.1.3
Minimum Requirement 64QAM
The requirements are specified in Table 8.2.1.1.3-2, with the addition of the parameters in Table 8.2.1.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.1.1.3-1: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test [1.8-1.10,2.2-2.5] 

	Downlink power allocation
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Table 8.2.1.1.3-2: Minimum performance 64QAM (FRC)
	Test number
	Bandwidth 
	Reference Channel
with 
OP.1 FDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
	[R.5 FDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[2.3]
	5 MHz
	[R.6 FDD]
	EVA5
	1x2 Low
	70
	17.4
	

	[1.8]
	10 MHz
	[R.7 FDD]
	EVA5
	1x2 Low
	70
	17.7
	

	[1.9]
	10 MHz
	[R.7 FDD]
	ETU70
	1x2 Low
	70
	19.0
	

	[1.10]
	10 MHz
	[R.7 FDD]
	EVA5
	1x2 High
	70
	19.1
	

	[2.4]
	15 MHz
	[R.8 FDD]
	EVA5
	1x2 Low
	70
	17.7
	

	[2.5]
	20 MHz
	[R.9 FDD]
	EVA5
	1x2 Low
	70
	17.6
	


8.2.1.1.4
Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.1.1.4-2, with the addition of the parameters in Table 8.2.1.1.4-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge.
Table 8.2.1.1.4-1: Test Parameters for Testing 1 PRB allocation

	Parameter
	Unit
	Test [3.1-3.3] 
	Test [3.4]

	Downlink power allocation
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	0 (Note 1)
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	Cell ID
	
	0
	0

	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)

	Symbols for MBSFN portion of MBSFN subframes (Note 3)
	
	-
	OCNG (Note 4)

	Note 1:
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Note 2:      The unused physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data over the period of any measurement and QPSK modulated.
Note 3:
The MBSFN portion of an MBSFN subframe comprises the whole MBSFN subframe except the first two symbols in the first slot.  

Note 4:
The MBSFN portion of the MBSFN subframes shall contain QPSK modulated data.  Cell-specific reference signals are not inserted in the MBSFN portion of the MBSFN subframes, QPSK modulated MBSFN data is used instead. 


Table 8.2.1.1.4-2: Minimum performance 1PRB (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	3.1
	3 MHz

16QAM 1/2
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	

	3.2
	10 MHz

16QAM 1/2
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	

	3.3
	20 MHz

16QAM 1/2
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	

	3.4
	10 MHz

16QAM 1/2
	R.29 FDD
	OP.3 FDD
	ETU70
	1x2 Low
	30
	2.0
	


8.2.1.2
Transmit diversity performance

The requirements are specified in Table 8.2.1.2-2, with the addition of the parameters in Table 8.2.1.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of transmit diversity (SFBC) with 2 and 4 transmitter antennas.
Table 8.2.1.2-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test [7.1-7-3] 

	Downlink power allocation
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Table 8.2.1.2-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 FDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[7.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Medium
	70
	6.8
	

	[7.2]
	10 MHz

QPSK 1/3
	[R.10 FDD]
	HST
	2x2 Low
	70
	-2.3
	

	[7.3]
	1.4 MHz QPSK 1/3
	[R.12 FDD]
	EPA5
	4x2 Medium
	70
	0.2
	


8.2.1.3
Open-loop spatial multiplexing performance

The requirements are specified in Table 8.2.1.3-2, with the addition of the parameters in Table 8.2.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of large delay CDD with 2 and 4 transmitter antennas.
Table 8.2.1.3-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test [6.1]
	Test [6.2]
	

	Downlink power allocation
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Table 8.2.1.3-2: Minimum performance Large Delay CDD (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 FDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[6.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA70
	2x2 Low
	70
	13.0
	

	[6.2]
	10 MHz

16QAM 1/2
	[R.14 FDD]
	EVA70
	4x2 Low
	70
	14.3
	


8.2.1.4
Closed-loop spatial multiplexing performance

8.2.1.4.1
Minimum Requirement Single-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.1.4.1-2, with the addition of the parameters in Table 8.2.1.4.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-one performance with wideband and frequency selective precoding.
Table 8.2.1.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [4.1]
	Test [4.2]
	Test [4.3]

	Downlink power allocation
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	-6 (Note 1)
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	Precoding granularity
	PRB
	6
	50
	6

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 FDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[4.1]
	10 MHz

QPSK 1/3
	[R.10 FDD]
	EVA5
	2x2 Low
	70
	-2.5
	

	[4.2]
	10 MHz

QPSK 1/3
	[R.10 FDD]
	EPA5
	2x2 High
	70
	-2.8
	

	[4.3]
	10 MHz QPSK 1/3
	[R.13 FDD]
	EVA5
	4x2 Low
	70
	-3.4
	


8.2.1.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.1.4.2-2, with the addition of the parameters in Table 8.2.1.4.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [5.1]
	Test [5.2]
	Test [5.3]

	Downlink power allocation
	
[image: image36.wmf]A

r


	dB
	-3
	-3
	-6

	
	
[image: image37.wmf]B

r


	dB
	-3 (Note 1)
	-3 (Note 1)
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	Precoding granularity
	PRB
	50
	50
	6

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 FD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[5.1]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Low
	70
	12.9
	

	[5.2]
	10 MHz

16QAM 1/2
	[R.11 FDD]
	ETU70
	2x2 Low
	70
	14.3
	

	[5.3]
	10 MHz 16QAM 1/2
	[R.14 FDD]
	EVA5
	4x2 Low
	70
	10.5
	


8.2.1.5
MU-MIMO

8.2.1.6
[Control channel performance: D-BCH and PCH]
8.2.2
TDD (Fixed Reference Channel)

The parameters specified in Table 8.2.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.2.2-1: Common Test Parameters (TDD)

	Parameter
	
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




8.2.2.1
Single-antenna port performance

The single-antenna performance in a given multi-path fading environments is determined by the SNR for which a certain relative information bit throughput of the reference measurement channels in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1) is achieved. The purpose of these tests is to verify the single-antenna performance with different channel models and MCS. The QPSK and 64QAM cases are also used to verify the performance for all bandwidths specified in Table 5.6.1-1.  

8.2.2.1.1
Minimum Requirement QPSK

The requirements are specified in Table 8.2.2.1.1-2, with the addition of the parameters in Table 8.2.2.1.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 
Table 8.2.2.1.1-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Downlink power allocation
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Table 8.2.2.1.1-2: Minimum performance QPSK (FRC)

	Test number
	Bandwidth 
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 TDD]
	EVA5
	1x2 Low
	70
	-1.2
	

	[1.2]
	10 MHz
	[R.2 TDD]
	ETU70
	1x2 Low
	70
	-0.6
	

	[1.3]
	10 MHz
	[R.2 TDD]
	ETU300
	1x2 Low
	70
	-0.2
	

	[1.4]
	10 MHz
	[R.2 TDD]
	HST
	1x2 Low
	70
	-2.6
	

	[2.1]
	1.4 MHz
	[R.4 TDD]
	EVA5
	1x2 Low
	70
	-0.5
	


8.2.2.1.2
Minimum Requirement 16QAM

The requirements are specified in Table 8.2.2.1.2-1, with the addition of the parameters in Table 8.2.2.1.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.2.1.2-1: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test [1.5-1.7] 

	Downlink power allocation
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Table 8.2.2.1.2-2: Minimum performance 16QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 TDD]
	EVA5
	1x2 Low
	70
	6.7
	

	[1.6]
	10 MHz
	[R.3 TDD]
	ETU70
	1x2 Low
	30
	1.4
	

	[1.7]
	10 MHz
	[R.3 TDD]
	ETU300
	1x2 High
	70
	9.3
	

	
	
	
	
	
	
	
	


8.2.2.1.3
Minimum Requirement 64QAM
The requirements are specified in Table 8.2.2.1.3-2, with the addition of the parameters in Table 8.2.2.1.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. 

Table 8.2.2.1.3-1: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test [1.8-1.10,2.2-2.5] 

	Downlink power allocation
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	dB
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	dB
	0 (Note 1)
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Table 8.2.2.1.3-2: Minimum performance 64QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
	[R.5 TDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[2.3]
	5 MHz
	[R.6 TDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[1.8]
	10 MHz
	[R.7 TDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[1.9]
	10 MHz
	[R.7 TDD]
	ETU70
	1x2 Low
	70
	19.1
	

	[1.10]
	10 MHz
	[R.7 TDD]
	EVA5
	1x2 High
	70
	19.1
	

	[2.4]
	15 MHz
	[R.8 TDD]
	EVA5
	1x2 Low
	70
	17.8
	

	[2.5]
	20 MHz
	[R.9 TDD]
	EVA5
	1x2 Low
	70
	17.7
	


8.2.2.1.4
Minimum Requirement 1 PRB allocation

The requirements are specified in Table 8.2.2.1.4-2, with the addition of the parameters in Table 8.2.2.1.1.4-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge.
Table 8.2.2.1.4-1: Test Parameters for Testing 1 PRB allocation

	Parameter
	Unit
	Test [3.1-3.3] 
	Test [3.4] 

	Downlink power allocation
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	dB
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
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	Cell ID
	
	0
	0

	Symbols for unused PRBs
	
	OCNG (Note 2)
	OCNG (Note 2)

	Symbols for MBSFN portion of MBSFN subframes (Note 3)
	
	-
	OCNG (Note 4)

	Note 1:
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Note 2:      The unused physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data over the period of any measurement and QPSK modulated.
Note 3:
The MBSFN portion of an MBSFN subframe comprises the whole MBSFN subframe except the first two symbols in the first slot.  

Note 4:
The MBSFN portion of the MBSFN subframes shall contain QPSK modulated data.  Cell-specific reference signals are not inserted in the MBSFN portion of the MBSFN subframes, QPSK modulated MBSFN data is used instead.


Table 8.2.2.1.4-2: Minimum performance 1PRB (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[3.1]
	3 MHz

16QAM 1/2
	[R.0 TDD]
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 TDD]
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.0
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 TDD]
	OP.1 TDD
	ETU70
	1x2 Low
	30
	2.1
	

	[3.4]
	10 MHz

16QAM 1/2
	[R.29 TDD]
	OP.3 TDD
	ETU70
	1x2 Low
	30
	2.0
	


8.2.2.2
Transmit diversity performance

The requirements are specified in Table 8.2.2.2-2, with the addition of the parameters in Table 8.2.2.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of transmit diversity (SFBC) with 2 and 4 transmitter antennas.
Table 8.2.2.2-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test [7.1-7-3] 

	Downlink power allocation
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	dB
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	dB
	-3 (Note 1)
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Table 8.2.2.2-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[7.1]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	EVA5
	2x2 Medium
	70
	6.8
	

	[7.2]
	10 MHz

QPSK 1/3
	[R.10 TDD]
	HST
	2x2 Low
	70
	-2.3
	

	[7.3]
	1.4 MHz QPSK 1/3
	[R.12 TDD]
	EPA5
	4x2 Medium
	70
	-0.2
	


8.2.2.3
Open-loop spatial multiplexing performance

The requirements are specified in Table 8.2.2.3-2, with the addition of the parameters in Table 8.2.2.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of large delay CDD with 2 and 4 transmitter antennas.
Table 8.2.2.3-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test [6.1]
	Test [6.2]
	

	Downlink power allocation
	
[image: image60.wmf]A

r


	dB
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	-6
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	dB
	-3 (Note 1)
	-6 (Note 1)
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Table 8.2.2.3-2: Minimum performance Large Delay CDD (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[6.1]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	EVA70
	2x2 Low
	70
	13.1
	

	[6.2]
	10 MHz

16QAM 1/2
	[R.14 TDD]
	EVA70
	4x2 Low
	70
	14.2 
	


8.2.2.4


Closed-loop spatial multiplexing performance

8.2.2.4.1
Minimum Requirement Single-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.2.4.1-2, with the addition of the parameters in Table 8.2.2.4.1-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-one performance with wideband and frequency selective precoding.
Table 8.2.2.4.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [4.1]
	Test [4.2]
	Test [4.3]

	Downlink power allocation
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	dB
	-3
	-3
	-6
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-6 (Note 1)
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	Precoding granularity
	PRB
	6
	50
	6

	Minimum PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 8.2.2.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[4.1]
	10 MHz

QPSK 1/3
	[R.10 TDD]
	EVA5
	2x2 Low
	70
	-3.1
	

	[4.2]
	10 MHz

QPSK 1/3
	[R.10 TDD]
	EPA5
	2x2 High
	70
	-3.3
	

	[4.3]
	10 MHz QPSK 1/3
	[R.13 TDD]
	EVA5
	4x2 Low
	70
	-3.7
	


8.2.2.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing

The requirements are specified in Table 8.2.2.4.2-2, with the addition of the parameters in Table 8.2.2.4.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.2.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test [5.1]
	Test [5.2]
	Test [5.3]

	Downlink power allocation
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	dB
	-3
	-3
	-6
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-6 (Note 1)
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	Precoding granularity
	PRB
	50
	50
	6

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 8.2.2.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[5.1]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	EVA5
	2x2 Low
	70
	12.8
	

	[5.2]
	10 MHz

16QAM 1/2
	[R.11 TDD]
	ETU70
	2x2 Low
	70
	13.9
	

	[5.3]
	10 MHz 16QAM 1/2
	[R.14 TDD]
	EVA5
	4x2 Low
	70
	10.7
	


8.2.2.5
MU-MIMO

8.2.2.6
[Control channel performance: D-BCH and PCH]
8.3
Demodulation of PDSCH (User-Specific Reference Symbols)

8.3.1
FDD
[TBD]
8.3.2
TDD
The parameters specified in Table 8.3.2-1 are valid for TDD unless otherwise stated. 
Table 8.3.2-1: Common Test Parameters for DRS
	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Precoder update granularity
	
	Frequency domain: 1 PRB
Time domain: 1 ms

	Propagation conditions
	
	As specified in section B.2.X.X

	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




The requirements are specified in Table 8.3.2-3, with the addition of the parameters in Table 8.3.2-2 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the demodulation performance using user-specific reference signals with full RB or single RB allocation.
Table 8.3.2-2: Test Parameters for Testing DRS

	parameter
	Unit
	Test [11.1]
	Test [11.2]
	Test [11.3]
	Test [11.4]

	Downlink power allocation
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	dB
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	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
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	Number of allocated resource blocks
	PRB
	50
	50
	50
	1 (Note 2)

	Note 1:
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Note 2:   One sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1


Table 8.3.2-3: Minimum performance DRS (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[11.1]
	10 MHz
QPSK 1/3
	[R.25 TDD]
	EPA5
	1x2 Low
	70
	-0.8
	

	[11.2]
	10 MHz
16QAM 1/2
	[R.26 TDD]
	EPA5
	1x2 Low
	70
	7.0
	

	[11.3]
	10 MHz
64QAM 3/4
	[R.27 TDD]
	EPA5
	1x2 Low
	70
	17.0
	

	[11.4]
	10 MHz

16QAM 1/2
	[R.28 TDD]
	EPA5
	1x2 Low
	30
	1.7
	


8.4
Demodulation of PDCCH/PCFICH

The receiver characteristics of the PDCCH/PCFICH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). PDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies a miss detection of PDCCH.
8.4.1
FDD
Table 8.4.1-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Test [8.1]
	Test [8.2,8.3]
	

	Number of PDCCH symbols
	symbols
	2
	2
	

	Number of PHICH groups (Ng)
	
	1
	1
	

	PHICH duration
	
	Normal
	Normal
	

	Cell ID
	
	0
	0
	

	Downlink power allocation
	PCFICH_RA

PDCCH_RA

PHICH_RA
	dB
	0
	-3
	

	
	PCFICH_RB

PDCCH_RB

PHICH_RB
	dB
	0
	-3
	

	
[image: image76.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98
	

	Cyclic prefix
	
	Normal
	Normal
	


8.4.1.1
Single-antenna port performance

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.1-1 [The downlink physical setup is in accordance with Annex C.3.2.]

Table 8.4.1.1-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel

with 
OP.1 FDD
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.1]
	10 MHz
	8 CCE
	[R.15 FDD]
	ETU70
	1x2 Low
	1
	-1.7


8.4.1.2
Transmit diversity performance

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2-1 [The downlink physical setup is in accordance with Annex C.3.2.]

Table 8.4.1.2-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel

with 
OP.1 FDD
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.2]
	1.4 MHz
	2 CCE
	[R.16 FDD]
	EPA5
	2 x 2 Low
	1
	4.3

	[8.3]
	10 MHz
	4 CCE
	[R.17 FDD]
	EVA5
	4 x 2 Medium
	1
	0.9


8.4.2
TDD

Table 8.4.2-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Test [8.1]
	Test [8.2,8.3]
	

	Uplink downlink configuration (Note 1)
	
	1
	1
	

	Special subframe configuration (Note 2)
	
	4
	4
	

	Number of PDCCH symbols
	symbols
	2
	2
	

	Number of PHICH groups (Ng)
	
	1
	1
	

	PHICH duration
	
	Normal
	Normal
	

	Cell ID
	
	0
	0
	

	Downlink power allocation
	PCFICH_RA

PDCCH_RA

PHICH_RA
	dB
	0
	-3
	

	
	PDFICH_RB

PDCCH_RB

PDCCH_RB
	dB
	0
	-3
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	Cyclic prefix
	
	Normal
	Normal
	

	Note 1:
as specified in Table 4.2-2 in [TS 36.211]

Note 2:
as specified in Table 4.2-1 in [TS 36.211]




8.4.2.1
Single-antenna port performance

For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.1-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.4.2.1-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel

with 
OP.1 TDD
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.1]
	10 MHz
	8 CCE
	[R.15 TDD]
	ETU70
	1x2 Low
	1
	-1.6 


8.4.2.2
Transmit diversity performance

For the parameters specified in Table 8.4.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.2.2-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.4.2.2-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
with 
OP.1 TDD
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.2]
	1.4 MHz
	2 CCE
	[R.16 TDD]
	EPA5
	2 x 2 Low
	1
	4.2

	[8.3]
	10 MHz
	4 CCE
	[R.17 TDD]
	EVA5
	4 x 2 Medium
	1
	1.2


9
Reporting of Channel State Information  

9.1

General

This section includes requirements for the reporting of channel state information (CSI).
9.2

CQI reporting definition under AWGN conditions

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in [TS 36.211].    

9.2.1
Minimum requirement PUCCH 1-0

9.2.1.1
FDD

For the parameters specified in Table 9.2.1.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table A.4-2 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 9.2.1.1-1: PUCCH 1-0 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
	
[image: image78.wmf]A

r


	dB
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	[0]
	[6]
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	dB[mW/15kHz]
	[-98]
	[-92]

	Max number of HARQ transmissions
	
	1

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	NP = 5 ms

	cqi-pmi-ConfigurationIndex
	
	5

	NOTE 1: Reference measurement channel according to Clause A.4 (with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1)


9.2.1.2
TDD

For the parameters specified in Table 9.2.1.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to Table A.4-2 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 9.2.1.2-1: PUCCH 1-0 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	[0]
	[6]
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	dB[mW/15kHz]
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	dB[mW/15kHz]
	[-98]
	[-92]

	Max number of HARQ transmissions
	
	1

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	[NP = 5]

	cqi-pmi-ConfigurationIndex
	
	4

	Note 1:
Reference measurement channel according to Clause A.4 (with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1)


9.2.2
Minimum requirement PUCCH 1-1

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband spatial differential CQI between codeword #0 and codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in subclause B.1.
9.2.2.1
FDD

For the parameters specified in table 9.2.2.1-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2.2 in [TS 36.213]) shall be used to determine the wideband CQI index for codeword #1 as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 9.2.2.1-1: PUCCH 1-1 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
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	dB
	-3

	Propagation condition and antenna configuration
	
	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR
	dB
	[10]
	[16]
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	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	[-88]
	[-82]

	Max number of HARQ transmissions
	
	1

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	2

	Reporting periodicity 
	ms
	NP = 5

	cqi-pmi-ConfigurationIndex
	
	5

	ri-ConfigurationInd
	
	[966 (MRI = OFF)]

	Note 1:
Reference measurement channel according to Clause A.4 (with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1)



9.2.2.2
TDD

For the parameters specified in table 9.2.2.2-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2.2 in [TS 36.213]) shall be used to determine the wideband CQI index for codeword #1 as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 9.2.2.2-1: PUCCH 1-1 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	-3
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	dB
	-3

	Propagation condition and antenna configuration
	
	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR
	dB
	[10]
	[16]
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	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	[-88]
	[-82]

	Max number of HARQ transmissions
	
	1

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	2

	Reporting periodicity 
	ms
	NP = 5

	cqi-pmi-ConfigurationIndex
	
	4

	ri-ConfigurationInd
	
	[966 (MRI = OFF)]

	Note 1:
Reference measurement channel according to Clause A.4 (with one sided dynamic OCNG 
              Pattern OP.1 TDD as described in Annex A.5.2.1)



9.3

CQI reporting under fading conditions

9.3.1
Frequency-selective scheduling mode

The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective fading conditions is determined by a double-sided percentile of the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting on any one of the sub-bands with the highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed format is transmitted on any sub-band in set S [36.213]. The purpose is to verify that preferred sub-bands can be used for frequently-selective scheduling.   
9.3.1.1
Minimum requirement PUSCH 3-0
9.3.1.1.1
FDD

For the parameters specified in Table 9.3.1.1.1-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in Table 9.3.1.1.1-2 and by the following 

a) a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;
b) the ratio of the throughput obtained when transmitting on any one of the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c) [BLER requirement]
[Editors note: use of  requirement(c) is TBD]
The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. The transport block size TBS(wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 [TS 36.213] that corresponds to the sub-band size.
Table 9.3.1.1.1-1 Sub-band test for single antenna transmission (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	SNR
	dB
	[9]
	[14]
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	dB[mW/15kHz]
	[-98]
	[-98]
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	dB[mW/15kHz]
	[-89]
	[-84]

	Propagation channel
	
	[Clause B.2.4 with 
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	Correlation
	
	[Full]

	Reporting interval
	ms
	[5]

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Max number of HARQ transmissions
	
	[1]

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)




Table 9.3.1.1.1-2  Minimum requirement (FDD)
	
	Test 1
	Test 2
	

	 [%]
	TBD
	TBD
	

	 [%]
	TBD
	TBD
	

	 
	TBD
	TBD
	


9.3.1.1.2
TDD

For the parameters specified in Table 9.3.1.1.2-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in Table 9.3.1.1.2-2 and by the following 

a) a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;
b) the ratio of the throughput obtained when transmitting on any one of the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c) [BLER requirement]

[Editors note: details of additional requirements (c) is TBD]
The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. The transport block size TBS (wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 [TS 36.213] that corresponds to the sub-band size.
  Table 9.3.1.1.2-1 Sub-band test for single antenna transmission (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	SNR
	dB
	[9]
	[14]
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	dB[mW/15kHz]
	[-98]
	[-98]
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	dB[mW/15kHz]
	[-89]
	[-84]

	Propagation channel
	
	[Clause B.2.4 with 
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	Correlation
	
	[Full]

	Reporting interval
	ms
	[5]

	Minimum CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Max number of HARQ transmissions
	
	[1]

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)




Table 9.3.1.1.2-2  Minimum requirement (TDD)
	
	Test 1
	Test 2
	

	 [%]
	TBD
	TBD
	

	 [%]
	TBD
	TBD
	

	 
	TBD
	TBD
	


9.3.2
Frequency non-selective scheduling mode

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective fading conditions is determined by a double-sided percentile of the reported CQI, and the relative increase of the throughput obtained when the transport format transmitted is that indicated by the reported CQI compared to the case for which a fixed transport format configured according to the reported median CQI is transmitted. In addition, the reporting accuracy is determined by a minimum BLER using the transport formats indicated by the reported CQI. The purpose is to verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for frequently non-selective scheduling.   
9.3.2.1
Minimum requirement PUCCH 1-0

9.3.2.1.1
FDD

For the parameters specified in Table 9.3.2.1.1-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in Table 9.3.2.1.1-2 and by the following 

a) a CQI index not in the set {median CQI -1, median CQI +1}  shall be reported at least  % of the time;
b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;

c)  when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to TBD
The transport block size TBS(wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 [36.213] that corresponds to the maximum transmission configuration (Table 5.6-1).
Table 9.3.2.1.1-1 Fading test for single antenna (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	SNR
	dB
	6
	12
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	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	-92
	-86

	Propagation channel
	
	EPA5

	Correlation
	
	High

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	[NP = 2]

	CQI delay
	ms
	8

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	[1]

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2:
Reference measurement channel according to Clause A.4 (with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1)



Table 9.3.2.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2
	

	 [%]
	[20]
	[20]
	

	 
	TBD
	TBD
	


9.3.2.1.2
TDD

For the parameters specified in Table 9.3.2.1.2-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in Table 9.3.2.1.2-2 and by the following 

a) a CQI index not in the set {median CQI -1, median CQI +1}  shall be reported at least  % of the time;
b) the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;

c)  when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to TBD 

The transport block size TBS(wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 [36.213] that corresponds to the maximum transmission configuration (Table 5.6-1).
Table 9.3.2.1.2-1 Fading test for single antenna (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	SNR
	dB
	6
	12
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	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	-92
	-86

	Propagation channel
	
	EPA5

	Correlation
	
	High

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	[NP = 1]

	Minimum CQI delay
	ms
	8

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	[0]

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subrame SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
Note 2:
Reference measurement channel according to Clause A.4 (with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1)




Table 9.3.2.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2
	

	 [%]
	[20]
	[20]
	

	 
	TBD
	TBD
	


9.4

Reporting of Precoding Matrix Indicator (PMI)

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding, respectively. Transmission mode [6] is used with a fixed transport format (FRC) configured. The requirements are specified in terms of the ratio
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 is 60% of the maximum throughput obtained at 
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using random precoding, and 
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with precoders configured according to the UE reports.
9.4.1
Single PMI

9.4.1.1
Minimum requirement PUSCH 3-1

9.4.1.1.1
FDD

For the parameters specified in Table 9.4.1.1.1-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in Table 9.4.1.1.1-2.
Table 9.4.1.1.1-1 PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10
	

	Transmission mode
	
	6
	

	Propagation channel
	
	EVA5
	

	Precoding granularity
	
	50
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 3-1
	

	Reporting interval
	ms
	[1]
	

	 PMI delay (Note 2)
	ms
	8
	

	Measurement channel
	
	[R.2 FDD]
(Note 3)
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:     With one sided dynamic OCNG Pattern OP.1 FDD as described in 
                Annex A.5.1.1


Table 9.4.1.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 
	[1.1]
	


9.4.1.1.2
TDD

For the parameters specified in Table 9.4.1.1.2-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in 9.4.1.1.2-2.
Table 9.4.1.1.2-1 PMI test for single-layer (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10
	

	Transmission mode
	
	6
	

	Uplink downlink configuration
	
	1
	

	Special subframe configuration
	
	4
	

	Propagation channel
	
	EVA5
	

	Precoding granularity
	
	50
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 3-1
	

	Reporting interval
	ms
	[1]
	

	Minimum PMI delay (Note 2)
	ms
	8
	

	Measurement channel
	
	[R.2 TDD]
(Note 3)
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoder shall be updated in each available downlink transmission instance 

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:     With one sided dynamic OCNG Pattern OP.1 TDD as described in 
                Annex A.5.2.1


Table 9.4.1.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 
	[1.1]
	


9.4.2
Multiple PMI
9.4.2.1
Minimum requirement PUSCH 1-2

9.4.2.1.1
FDD

For the parameters specified in Table 9.4.2.1.1-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in 9.4.2.1.1-2.
Table 9.4.2.1.1-1 PMI test for single-layer (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20
	

	Transmission mode
	
	6
	

	Propagation channel
	
	EPA5
	

	Precoding granularity
	
	8
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 1-2
	

	Reporting interval
	ms
	[1]
	

	PMI delay
	ms
	8
	

	Measurement channel
	
	[16QAM 1/2]
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 9.4.2.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 
	[1.2]
	


9.4.2.1.2
TDD

For the parameters specified in Table 9.4.2.1.2-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in 9.4.2.1.2-2.

Table 9.4.2.1.2-1 PMI test for single-layer (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20
	

	Transmission mode
	
	6
	

	Uplink downlink configuration
	
	1
	

	Special subframe configuration
	
	4
	

	Propagation channel
	
	EPA5
	

	Precoding granularity
	
	8
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 1-2
	

	Reporting interval
	ms
	[1]
	

	Minimum PMI delay
	ms
	8
	

	Measurement channel
	
	[16QAM 1/2]
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoders shall be updated in each available downlink transmission instance
Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 9.4.2.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 
	[1.2]
	


< Unchanged sections omitted >

A.3
DL reference measurement channels

A.3.1
General

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload size per sub-frame is varied in order to keep the code rate constant throughout a frame.

No user data is scheduled on subframes #5 in order to facilitate the transmission of system information blocks (SIB).

The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation NRB

1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.

2. Find A such that the resulting coding rate is as close to R as possible, that is,
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subject to 

a) A is a valid TB size according to section 7.1.7 of TS 36.213 [6] assuming an allocation of NRB resource blocks. 

b) Segmentation is not included in this formula, but should be considered in the TBS calculation.

3. If there is more than one A that minimizes the equation above, then the larger value is chosen per default. 

4. For TDD, the measurement channel is based on DL/UL configuration ratio of 2DL+DwPTS (12 OFDM symbol): 2UL

A.3.2
Reference measurement channel for receiver characteristics

Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) with the exception of sub-clause 7.4 (Maximum input level).
Tables A.3.2-3 and A.3.2-4 are applicable for sub-clause 7.4 (Maximum input level).
Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific bandwidths. 

Table A.3.2-1 Fixed Reference Channel for Receiver Requirements (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	152
	872
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
(see Note 4)
	
	1
	1
	1
	1
	2
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	3780
	6300
	13800
	20700
	27600

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	528
	2940
	5460
	12960
	19860
	26760

	Max. Throughput averaged over 1 frame
	kbps
	341.6
	1143.2
	1952.8
	3952.8
	6040.8
	7884

	UE Category
	
	1-5
	1-5
	1-5
	1-5
	1-5
	1-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:
The RLC should be configured to Unacknowledged Mode

Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




Table A.3.2-2 Fixed Reference Channel for Receiver Requirements (TDD)
	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Uplink-Downlink Configuration
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	4
	4+2
	4+2
	4+2
	4+2
	4+2

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	408
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 1, 6
	
	n/a
	968
	1544
	3240
	4968
	6712

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	208
	1064
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame (see Note 5)
	
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1
	1
	1
	1
	2
	2

	  For Sub-Frame 1, 6
	
	n/a
	1
	1
	1
	1
	2

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	1
	1
	1
	1
	2
	2

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1368
	3780
	6300
	13800
	20700
	27600

	  For Sub-Frame 1, 6
	
	n/a
	3276
	5556
	11256
	16956
	22656

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	672
	3084
	5604
	13104
	20004
	26904

	Max. Throughput averaged over 1frame
	kbps
	102.4
	564
	932
	1965.6
	3007.2
	3970.4

	UE Category
	
	1-5
	1-5
	1-5
	1-5
	1-5
	1-5

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2:     For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:     Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:
The RLC should be configured to Unacknowledged Mode

Note 5:     If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).



Table A.3.2-3 Fixed Reference Channel for Maximum input level for UE Categories 3-5 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	14112
	30576
	46888
	61664

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	6456
	12576
	28336
	45352
	61664

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
(see Note 4)
	
	1
	2
	3
	5
	8
	11

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	18900
	41400
	62100
	82800

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	8820
	16380
	38880
	59580
	80280

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	12547
	27294
	42046
	55498

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:
The RLC should be configured to Unacknowledged Mode

Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




Table A.3.2-3a Fixed Reference Channel for Maximum input level for UE Category 1 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	16

	16

	16

	16


	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	10296
	10296
	10296
	10296

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	6456
	7480
	9912
	9912
	9912

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
(see Note 4)
	
	1
	2
	2
	2
	2
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	13824
	13824
	13824
	13824

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	8820
	10008
	13248
	13248
	13248

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	8984.8
	9228
	9228
	9228

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:
The RLC should be configured to Unacknowledged Mode

Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)





Table A.3.2-3b Fixed Reference Channel for Maximum input level for UE Category 2 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	80


	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	14112
	30576
	46888
	51024

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	6456
	12576
	28336
	45352
	48936

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
(see Note 4)
	
	1
	2
	3
	5
	8
	9
8

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	18900
	41400
	62100
	69120

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	8820
	16380
	38880
	59580
	64152

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	12547
	27294
	42046
	4571,3

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, Synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:
The RLC should be configured to Unacknowledged Mode

Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)





Table A.3.2-4 Fixed Reference Channel for Maximum input level for UE Categories 3-5 (TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	4
	4+2
	4+2
	4+2
	4+2
	4+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	14112
	30576
	46888
	61664

	  For Sub-Frames 1,6
	Bits
	n/a
	6968
	11448
	23688
	35160
	46888

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	6968
	12576
	30576
	45352
	61664

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(see Note 5)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	3
	5
	8
	11

	  For Sub-Frames 1,6
	
	n/a
	2
	3
	5
	7
	9

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	n/a
	2
	3
	5
	8
	11

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	18900
	41400
	62100
	82800

	  For Sub-Frames 1,6
	
	n/a
	9828
	16668
	33768
	50868
	67968

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	9252
	16380
	39312
	60012
	80712

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	6369.6
	13910
	20945
	27877

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2:     For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:     Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:
The RLC should be configured to Unacknowledged Mode

Note 5:     If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code 
                 Block (otherwise L = 0 Bit).



Table A.3.2-4a Fixed Reference Channel for Maximum input level for UE Category 1 (TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	16

	16

	16

	16


	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	4
	4+2
	4+2
	4+2
	4+2
	4+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	10296
	10296
	10296
	10296

	  For Sub-Frames 1,6
	Bits
	n/a
	6968
	7480
	7480
	7480
	7480

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	6968
	7480
	9912
	9912
	9912

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(see Note 5)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	2
	2
	2
	2

	  For Sub-Frames 1,6
	
	n/a
	2
	2
	2
	2
	2

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	n/a
	2
	2
	2
	2
	2

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	13824
	13824
	13824
	13824

	  For Sub-Frames 1,6
	
	n/a
	9828
	10512
	10944
	10944
	10944

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	9252
	10008
	13248
	13248
	13248

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	4303.2
	4546.4
	4546.4
	4546.4

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2:     For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:     Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:
  The RLC should be configured to Unacknowledged Mode

Note 5:     If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code 
                 Block (otherwise L = 0 Bit)





Table A.3.2-4b Fixed Reference Channel for Maximum input level for UE Category 2 (TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	80

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	4
	4+2
	4+2
	4+2
	4+2
	4+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	14112
	30576
	46888
	51024

	  For Sub-Frames 1,6
	Bits
	n/a
	6968
	11448
	23688
	35160
	37888

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	6968
	12576
	30576
	45352
	48936

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(see Note 5)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	3
	5
	8
	9

	  For Sub-Frames 1,6
	
	n/a
	2
	3
	5
	7
	7

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	n/a
	2
	3
	5
	8
	8

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	18900
	41400
	62100
	69120

	  For Sub-Frames 1,6
	
	n/a
	9828
	16668
	33768
	50868
	54288

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	n/a
	9252
	16380
	39312
	60012
	64152

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	6369.6
	13910
	20945
	22676

	Note 1:
For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2:   For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:   Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 4:
The RLC should be configured to Unacknowledged Mode

Note 5:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code 
                 Block (otherwise L = 0 Bit)





< Unchanged sections omitted >

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 

This OCNG Pattern filles with OCNG all empty PRB-s (PRB-s with no allocation of data or system informations) of the DL sub-frames, when the unallocated area is continuous in frequency domain (one sided). This includes also the case of an empty sub-frame.
Table A.5.1.1-1: OP.1 FDD: One sided dynamic OCNG FDD Pattern
	CP length
	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe
	

	
	0
	5
	1 – 4, 6 – 9
	

	
	Allocation
	

	
	First unallocated PRB 
– (
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	Control Region OFDM Symbols Note 2
	

	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	

	N
	0
	0
	0
	Note 1

	Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual UEs 
              with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall 
              be uncorrelated pseudo random data, which is QPSK modulated.

Note 2:  The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM 
              symbols belonging to the control region may vary between subframes.
Note 3:  If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users 
              by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split 
              between all the transmit antennas used in the test. The antenna transmission modes are specified in 
              section 7.1 in 3GPP TS 36.213.
N:          Normal


A.5.1.2
OCNG FDD pattern 2: Two sided dynamic OCNG FDD pattern 

This OCNG Pattern filles with OCNG all empty PRB-s (PRB-s with no allocation of data or system informations) of the DL sub-frames, when the unallocated area is discontinuous in frequency domain (divided in two parts by the allocated area – two sided). 
Table A.5.1.2-1: OP.2 FDD: Two sided dynamic OCNG FDD Pattern
	CP length
	Relative power level 
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	Allocation
	

	
	0 – (First allocated PRB-1) 
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[image: image131.wmf]1

RB

N

-

)
	0 – (First allocated PRB-1) 

and

(Last allocated PRB+1) – (
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	Control Region OFDM Symbols Note 2
	

	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	

	N
	0
	0
	0
	Note 1

	Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual UEs 
              with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall 
              be uncorrelated pseudo random data, which is QPSK modulated.
Note 2:  The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM 
              symbols belonging to the control region may vary between subframes.
Note 3:  If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users               
             by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split               
             between all the transmit antennas used in the test. The antenna transmission modes are specified in section 
             7.1 in 3GPP TS 36.213.
N:          Normal


A.5.1.3
OCNG FDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz 

Table A.5.1.3-1: OP.3 FDD: OCNG FDD Pattern 3
	Allocation
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	CP length
	Relative power level 
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 [dB]
	PDSCH Data
	PMCH Data

	
	
	Subframe
	
	

	
	
	0
	5
	4, 9
	1 – 3, 6 – 8
	
	

	
	
	Control region OFDM symbolsNote 2
	
	

	
	
	1
	2
	1
	2
	1
	2
	1
	2
	
	

	1 – 49
	N
	0
	0
(Allocation 0 – 49)
	0
	N/A
	Note 1
	N/A

	0 – 49
	N
	N/A
	N/A
	N/A
	0
	N/A
	Note 3

	Note 1: These physical resource blocks are assigned to an arbitrary number of virtual UEs with 
            one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be 
            uncorrelated pseudo random data, which is QPSK modulated.
Note 2: The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM symbols 
            belonging to the control region may vary between subframes.

Note 3: Each physical resource block (PRB) is assigned to MBSFN transmission. The data in 
            each PRB shall be uncorrelated with data in other PRBs over the period of any 
            measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall 
            contain cell-specific Reference Signals only in the first symbol of the first time slot. The 
            parameter
[image: image136.wmf]PRB

g

is used to scale the power of PMCH.

Note 4: If two or more transmit antennas are used in the test, the OCNG shall be transmitted to 
            the virtual users by all the transmit antennas according to transmission mode 2. The 
            transmit power shall be equally split between all the transmit antennas used in the test.  

            The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N: Normal

N/A: Not Applicable




	


	
	

	

	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	

	





	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


A.5.2
OCNG Patterns for TDD


	


	
	

	


	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	







	


	
	


	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	




	


	
	

	


	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	







	


	
	


	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	




	


	
	

	


	
	
	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	







	


	
	


	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	


A.5.2.1
OCNG TDD pattern 1: One sided dynamic OCNG TDD pattern 

This OCNG Pattern filles with OCNG all empty PRB-s (PRB-s with no allocation of data or system informations) of the DL sub-frames (depending on TDD UL/DL configuration), when the unallocated area is continuous in frequency domain (one sided). This includes also the case of an empty sub-frame.
Table A.5.2.1-1: OP.1 TDD: One sided dynamic OCNG TDD Pattern
	CP length
	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (only if available for DL)
	

	
	0
	5
	3, 4, 7, 8, 9 
and 6 (as normal subframe) Note 2
	1 
and 6 (as special subframe) Note 2
	

	
	Allocation
	

	
	First unallocated RB – (
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RB

N

-

)
	First unallocated RB – (
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RB

N

-

)
	First unallocated RB – (
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-

)
	First unallocated RB – (
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-
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	Control Region OFDM Symbols Note 3
	

	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	

	N
	0
	0
	0
	Table A.5.2.6-2
	Note 1

	Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual UEs 
              with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall 
              be uncorrelated pseudo random data, which is QPSK modulated.

Note 2:   Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 
              3GPP TS 36.211
Note 3:  The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM 
              symbols belonging to the control region may vary between subframes and tests.
Note 4:  If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users 
              by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split 
              between all the transmit antennas used in the test. The antenna transmission modes are specified in 
              section 7.1 in 3GPP TS 36.213.
N:          Normal


Table A.5.2.6-2: OP.1 TDD: Special subframe configuration for One sided dynamic OCNG TDD Pattern
	CP length
	Relative power level 
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 [dB]

	
	Special subframe configuration

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	
	Control region OFDM symbols

	
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2

	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	

	Note 1:   Special subframe configurations are defined in Table 4.2-1 in 3GPP TS 36.211


A.5.2.2
OCNG TDD pattern 2: Two sided dynamic OCNG TDD pattern 

This OCNG Pattern filles with OCNG all empty PRB-s (PRB-s with no allocation of data or system informations) of the DL sub-frames (depending on TDD UL/DL configuration), when the unallocated area is discontinuous in frequency domain (divided in two parts by the allocated area – two sided). 
Table A.5.2.2-1: OP.2 TDD: Two sided dynamic OCNG TDD Pattern
	CP length
	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (only if available for DL)
	

	
	0
	5
	3, 4, 7, 8, 9 
and 6 (as normal subframe) Note 2
	1 
and 6 (as special subframe) Note 2
	

	
	Allocation
	

	
	0 – (First allocated PRB-1) 

and

(Last allocated PRB+1) – (
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RB

N

-

)
	0 – (First allocated PRB-1) 

and

(Last allocated PRB+1) – (
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-

)
	0 – (First allocated PRB-1) 

and

(Last allocated PRB+1) – (
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)
	0 – (First allocated PRB-1) 

and

(Last allocated PRB+1) – (
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	Control Region OFDM Symbols Note 3
	

	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	

	N
	0
	0
	0
	Table A.5.2.2-2
	Note 1

	Note 1:  These physical resource blocks are assigned to an arbitrary number of virtual UEs 
              with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall 
              be uncorrelated pseudo random data, which is QPSK modulated.

Note 2:   Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 
              3GPP TS 36.211

Note 3:  The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM 
              symbols belonging to the control region may vary between subframes and tests.
Note 4:  If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users 
              by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split 
              between all the transmit antennas used in the test. The antenna transmission modes are specified in 
              section 7.1 in 3GPP TS 36.213.
N:          Normal


Table A.5.2.2-2: OP.1 TDD: Special subframe configuration for Two sided dynamic OCNG TDD Pattern
	CP length
	Relative power level 
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	Special subframe configuration

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	
	Control region OFDM symbols

	
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2

	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	

	Note 1:   Special subframe configurations are defined in Table 4.2-1 in 3GPP TS 36.211


A.5.2.3
OCNG TDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz 

Table A.5.2.3-1: OP.3 TDD: OCNG TDD Pattern 3 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	CP length
	Relative power level 
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 [dB]
	PDSCH Data
	PMCH Data

	
	
	Subframe
	Note 1
	N/A

	
	
	0
	5
	4, 9Note 2
	1, 6
	
	

	
	
	Control region OFDM symbolsNote 3
	
	

	
	
	1
	2
	1
	2
	1
	2
	1
	2
	
	

	1 – 49
	N
	0
	0
(Allocation 
0 – 49)
	N/A
	Table A.5.2.3-2
	
	

	0 – 49
	N
	N/A
	N/A
	0
	N/A
	N/A
	Note 4

	Note 1: These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.
Note 2: Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP TS 36.211.

Note 3: The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM symbols belonging to the control region may vary between subframes. 

Note 4: Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated. PMCH symbols shall not contain cell-specific Reference Signals 

Note 5:  If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split between all the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N: Normal

N/A: Not Applicable


Table A.5.2.3-2: OP.3 TDD: OCNG TDD Pattern 3 for special subframe configuration with 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	CP length
	Relative power level 
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	Special subframe configuration

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	Control region OFDM symbols

	
	
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2
	1
	2

	1 – 49
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

	Note 1: Special subframe configurations are defined in Table 4.2-1 in 3GPP TS 36.211 [16].
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