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Annex A (normative):
Reference Measurement Channels

A.1
PDSCH

A.1.1
FDD

Table A.1.1-1: PDSCH Reference Measurement Channels for FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.2 FDD
	
	R.5 FDD
	R.7 FDD
	R.0 FDD
	R.1 FDD
	R.3 FDD
	R.4 FDD
	R.6 FDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	5
	10
	10
	10
	20
	20

	Number of transmitter antennas
	
	1
	
	1
	1
	1
	2
	1
	1
	1

	Allocated resource blocks (Note 4)
	
	2
	
	11
	11
	24
	24
	24
	24
	24

	Allocated subframes per Radio Frame
	
	10
	
	10
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Information Bit Payload
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	120
	
	968
	968
	2088 
	2088
	2088
	2088 
	2088

	  For Sub-Frame 5
	Bits
	104
	
	776
	776
	2088
	1736
	2088
	2088
	2088

	  For Sub-Frame 0
	Bits
	32
	
	616
	616
	1736
	1736
	1736
	1736
	1736

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	0
	
	0
	968
	0
	0
	2088
	0
	2088

	Number of Code Blocks per Sub-Frame

(Note 5)
	
	
	
	
	
	
	
	
	
	

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

	For Sub-Frame 5
	
	1
	
	1
	1
	1
	1
	1
	1
	1

	For Sub-Frame 0
	
	1
	
	1
	1
	1
	1
	1
	1
	1

	For Sub-Frame 1, 2, 3, 6, 7, 8
	
	0
	
	0
	1
	0
	0
	1
	0
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	456
	
	2772
	2772
	6624
	6336
	6624
	6624
	6624

	  For Sub-Frame 5
	Bits
	360
	
	2484
	2484
	6336
	6048
	6336
	6336
	6336

	  For Sub-Frame 0
	Bits
	176
	
	1932
	1932
	5784
	5520
	5784
	5784
	5784

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	0
	
	0
	2772
	0
	0
	6624
	0
	6624

	Max. Throughput averaged over 1 frame
	kbps
	37.6
	
	332.8
	913.6
	800
	765
	2053
	800
	2053

	Note 1:
2 symbols allocated to PDCCH for 10 MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW. 3 OFDM symbols allocated to PDCCH for 5 MHz channel BW.
Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in 3GPP TS 36.211 [9].

Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 36.213 [8].

Note 4:
Allocation is located in the middle of bandwidth.

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)

Note 6:
PDSCH allocation applies only to subframes not configured as PRS subframes.


A.1.2
TDD

Table A.1.2-1: PDSCH Reference Measurement Channels for TDD UL/DL configuration1
	Parameter
	Unit
	Value

	Reference channel
	
	R.2 TDD
	
	R.4 TDD
	R.0 TDD
	R.1 TDD
	R.3 TDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	10
	20

	Number of transmitter antennas
	
	1
	
	1
	1
	2
	1

	Allocated resource blocks (Note 4)
	
	2
	
	11
	24
	24
	24

	Uplink-Downlink Configuration (Note 5)
	
	1
	
	1
	1
	1
	1

	Special Subframe Configuration (Note 6)
	
	6
	
	6
	6
	6
	6

	Allocated subframes per Radio Frame
	
	6
	
	6
	6
	6
	6

	Modulation
	
	QPSK
	
	QPSK
	QPSK
	QPSK
	QPSK

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

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	120
	
	968
	2088
	2088
	2088

	  For Sub-Frame 5
	Bits
	104
	
	968
	2088
	2088
	2088

	  For Sub-Frame 0
	Bits
	56
	
	616
	2088
	1736
	2088

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	56
	
	552
	1032
	1032
	1032

	Number of Code Blocks per Sub-Frame
(Note 7)
	
	
	
	1
	
	
	1

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

	For Sub-Frame 5
	
	1
	
	1
	1
	1
	1

	For Sub-Frame 0
	
	1
	
	1
	1
	1
	1

	For Sub-Frame 1, 6 (DwPTS)
	
	1
	
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	456
	
	2772
	6624
	6336
	6624

	  For Sub-Frame 5
	Bits
	408
	
	2628
	6480
	6192
	6480

	  For Sub-Frame 0
	Bits
	224
	
	2076
	5928
	5664
	5928

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	272
	
	1616
	3696
	3504
	3696

	Max. Throughput averaged over 1 frame
	Mbps
	0.05612
	
	0.4624
	1.0416
	1.0064
	1.0416

	Note 1:
2 symbols allocated to PDCCH for 10 MHz channel BW. 3 OFDM symbols allocated to PDCCH for 5MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW. For special subframe (1 & 6) only 2 OFDM symbols are allocated to PDCCH for all bandwidths.
Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in 3GPP TS 36.211 [9].4 symbols allocated to PDCCH for 1.4 MHz channel BW.
Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 36.213 [8].Reference signal, synchronization signals and PBCH allocated as defined in 3GPP TS 36.211 [9].
Note 4:
Allocation is located in the middle of bandwidth. If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 36.213 [8].
Note 5:
As per Table 4.2-2 in TS 36.211 [9].
Note 6:
As per Table 4.2-1 in TS 36.211 [9].
Note 7:
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).

Note 8:
PDSCH allocation applies only to subframes not configured as PRS subframes.


Table A.1.2-2: PDSCH Reference Measurement Channels for TDD UL/DL configuration0

	Parameter
	Unit
	Value

	Reference channel
	
	
	
	
	R.5 TDD 
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	10
	20

	Number of transmitter antennas
	
	
	
	
	1
	
	

	Allocated resource blocks (Note 4)
	
	
	
	
	24
	
	

	Uplink-Downlink Configuration (Note 5)
	
	
	
	
	0
	
	

	Special Subframe Configuration (Note 6)
	
	
	
	
	6
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	4
	
	

	Modulation
	
	
	
	
	QPSK
	
	

	Target Coding Rate
	
	
	
	
	1/3
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	
	
	
	N/A
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	2088
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	2088
	
	

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	
	
	
	1032
	
	

	Number of Code Blocks per Sub-Frame
(Note 7)
	
	
	
	
	1
	
	

	For Sub-Frames 4,9
	
	
	
	
	N/A
	
	

	For Sub-Frame 5
	
	
	
	
	1
	
	

	For Sub-Frame 0
	
	
	
	
	1
	
	

	For Sub-Frame 1, 6 (DwPTS)
	
	
	
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	
	
	
	N/A
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	6480
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	5928
	
	

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	
	
	
	3696
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	
	0.624
	
	

	Note 1:
2 symbols allocated to PDCCH for 10 MHz channel BW. 3 OFDM symbols allocated to PDCCH for 5MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW. For special subframe (1 & 6) only 2 OFDM symbols are allocated to PDCCH for all bandwidths.

Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in TS 36.211 [9].

Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in TS 36.213 [8].

Note 4:
Allocation is located in the middle of bandwidth.

Note 5:
As per Table 4.2-2 in TS 36.211 [9].
Note 6:
As per Table 4.2-1 in TS 36.211 [9].
Note 7:
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).

Note 8:
PDSCH allocation applies only to subframes not configured as PRS subframes.


A.1.3
FDD for UE Category 0

Table A.1.3-1: PDSCH Reference Measurement Channels for FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.13 FDD
	R.14 FDD
	R.15 FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Number of transmitter antennas
	
	1
	2
	2

	Allocated resource blocks (Note 4)
	
	24
	24
	24

	Allocated subframes per Radio Frame
	
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/10
	1/10
	1/10

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	648
	648
	648

	  For Sub-Frame 5
	Bits
	648
	648
	648

	  For Sub-Frame 0
	Bits
	648
	648
	648

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	0
	0
	648

	Number of Code Blocks per Sub-Frame

(Note 5)
	
	
	
	

	For Sub-Frames 4, 9
	
	1
	1
	1

	For Sub-Frame 5
	
	1
	1
	1

	For Sub-Frame 0
	
	1
	1
	1

	For Sub-Frame 1, 2, 3, 6, 7, 8
	
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	6624
	6336
	6636

	  For Sub-Frame 5
	Bits
	6336
	6048
	6408

	  For Sub-Frame 0
	Bits
	5784
	5520
	5520

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	0
	0
	6636

	Max. Throughput averaged over 1 frame
	kbps
	259.2
	259.2
	648

	Note 1:
2 symbols allocated to PDCCH for 10 MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW. 3 OFDM symbols allocated to PDCCH for 5 MHz channel BW.
Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in 3GPP TS 36.211 [9].

Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 36.213 [8].

Note 4:
Allocation is located in the middle of bandwidth.

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).

Note 6:
PDSCH allocation applies only to subframes not configured as PRS subframes.


A.1.4
HD-FDD for UE Category 0

Table A.1.4-1: PDSCH Reference Measurement Channels for HD-FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.1 HD-FDD
	R.2 HD-FDD

	Channel bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	
	1
	2

	Allocated resource blocks (Note 4)
	
	24
	24

	Allocated subframes per Radio Frame
	
	10
	10

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	1/10
	1/10

	Information Bit Payload
	
	
	

	  For Sub-Frames 4, 9, 
	Bits
	0
	0

	  For Sub-Frame 5 (Note 7)
	Bits
	424 
	424

	  For Sub-Frame 0 (Note 7)
	
	648
	648

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	0
	0

	For Sub-Frame 1, 6
	Bits
	
	

	Number of Code Blocks per Sub-Frame

(Note 5)
	
	
	

	For Sub-Frames 4, 9
	
	1
	1

	For Sub-Frame 5
	
	1
	1

	For Sub-Frame 0
	
	1
	1

	For Sub-Frame 1, 2, 3, 6, 7, 8
	
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4, 9
	Bits
	0
	0

	  For Sub-Frame 5
	Bits
	6336
	6048

	  For Sub-Frame 0
	Bits
	5784
	5520

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	0
	0

	Max. Throughput averaged over 1 frame
	kbps
	
	

	Note 1:
2 symbols allocated to PDCCH for 10 MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW. 3 OFDM symbols allocated to PDCCH for 5 MHz channel BW.
Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in 3GPP TS 36.211 [9].

Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 36.213 [8].

Note 4:
Allocation is located in the middle of bandwidth.

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).

Note 6:
PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 7: 
Sub-frame 0 or sub-frame 5 is randomly scheduled in downlink. 


A.1.5
TDD for UE Category 0

Table A.1.5-1: PDSCH Reference Measurement Channels for TDD UL/DL configuration1
	Parameter
	Unit
	Value

	Reference channel
	
	R.12 TDD
	R.13 TDD

	Channel bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	
	1
	2

	Allocated resource blocks (Note 4)
	
	24
	24

	Uplink-Downlink Configuration (Note 5)
	
	1
	1

	Special Subframe Configuration (Note 6)
	
	6
	6

	Allocated subframes per Radio Frame
	
	6
	6

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	1/10
	1/10

	Information Bit Payload
	
	
	

	  For Sub-Frames 4,9
	Bits
	648
	648

	  For Sub-Frame 5
	Bits
	648
	648

	  For Sub-Frame 0
	Bits
	648
	648

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	488
	488

	Number of Code Blocks per Sub-Frame
(Note 7)
	
	1
	1

	For Sub-Frames 4,9
	
	1
	1

	For Sub-Frame 5
	
	1
	1

	For Sub-Frame 0
	
	1
	1

	For Sub-Frame 1, 6 (DwPTS)
	
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9
	Bits
	6624
	6336

	  For Sub-Frame 5
	Bits
	6580
	6192

	  For Sub-Frame 0
	Bits
	5928
	5664

	  For Sub-Frame 1, 6 (DwPTS)
	Bits
	3696
	3408

	Max. Throughput averaged over 1 frame
	Mbps
	0.3552
	0.3552

	Note 1:
2 symbols allocated to PDCCH for 10 MHz channel BW. 3 OFDM symbols allocated to PDCCH for 5MHz channel BW. 4 symbols allocated to PDCCH for 1.4 MHz channel BW. For special subframe (1 & 6) only 2 OFDM symbols are allocated to PDCCH for all bandwidths.

Note 2:
Reference signal, synchronization signals and PBCH allocated as defined in TS 36.211 [9].

Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in TS 36.213 [8].

Note 4:
Allocation is located in the middle of bandwidth.

Note 5:
As per Table 4.2-2 in TS 36.211 [9]
Note 6:
As per Table 4.2-1 in TS 36.211 [9]
Note 7:
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)

Note 8:
PDSCH allocation applies only to subframes not configured as PRS subframes.


A.1.6
Frame Structure 3

Table A.1.6-1: PDSCH Reference Measurement Channels for FS 3
	Parameter
	Unit
	Value

	Reference channel
	
	
	
	
	R.0 FS3
	

	Channel bandwidth
	MHz
	
	
	
	20
	

	Number of transmitter antennas
	
	
	
	
	1
	

	Allocated resource blocks (Note 4)
	
	
	
	
	24
	

	Allocated subframes per Radio Frame
	
	
	
	
	10
	

	Modulation
	
	
	
	
	QPSK
	

	Target Coding Rate
	
	
	
	
	1/3
	

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	
	
	
	2088
	

	  For Sub-Frame 5
	Bits
	
	
	
	2088
	

	  For Sub-Frame 0
	Bits
	
	
	
	2088
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	
	
	
	2088
	

	Number of Code Blocks per Sub-Frame

(Note 5)
	
	
	
	
	
	

	For Sub-Frames 4, 9
	
	
	
	
	1
	

	For Sub-Frame 5
	
	
	
	
	1
	

	For Sub-Frame 0
	
	
	
	
	1
	

	For Sub-Frame 1, 2, 3, 6, 7, 8
	
	
	
	
	1
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	
	
	
	6624
	

	  For Sub-Frame 5
	Bits
	
	
	
	6336
	

	  For Sub-Frame 0
	Bits
	
	
	
	6336
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	
	
	
	6624
	

	Max. Throughput averaged over 1 frame
	kbps
	
	
	
	2088
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz channel BW.
Note 2:
Reference signal, synchronization signals allocated as defined in 3GPP TS 36.211 [9].

Note 3:
If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in 3GPP TS 36.213 [8].

Note 4:
Allocation is located in the middle of bandwidth.

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)
Note 6:
PDSCH allocation applies only to subframes not configured as PRS subframes.
Note 7:
PDSCH allocation applies only to subframes where there is no DRS transmission

Note 8:
PDSCH is not transmitted in subframes where it is determined that transmission should not occur according to the listen before talk (LBT model).

Note 9: 
Max throughput averaged over 1 frame does not account for missed PDSCH transmission due to LBT or DRS transmission


A.2
PCFICH/PDCCH/PHICH

A.2.1
FDD

Table A.2.1-1: PCFICH/PDCCH/PHICH Reference Channel for FDD
	Parameter
	Unit
	Value
	

	Reference channel
	
	R.8 FDD
	R.14 FDD
	R.11 FDD
	R.12 FDD
	R.10 FDD
	R.6 FDD
	R.7 FDD
	R.9 FDD

	Channel bandwidth
	MHz
	1.4
	1.4
	5
	5
	20
	10
	10
	10

	Number of transmitter antennas
	
	1
	1
	1
	2
	1
	1
	2
	2

	Control region OFDM symbolsNote1
	symbols
	4
	3
	3
	3
	2
	2
	2
	3

	Aggregation level
	CCE
	2
(Note 6)
	2
(Note 6)
	8
	8
	8
	8 
	8 
	8

	DCI Format
	
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4

	Payload (without CRC)
	Bits
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5

	Note 1: The control region consists of PCFICH, PHICH and PDCCH.

Note 2: DCI formats are defined in TS 36.212.

Note 3: DCI format shall depend upon the test configuration.

Note 4: Cell ID shall depend upon the test configuration.

Note 5: Payload size shall depend upon the test configuration.

Note 6: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.


A.2.2
TDD

Table A.2.2-1: PCFICH/PDCCH/PHICH Reference Channel for TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.8 TDD
	R.14 TDD
	R11 TDD
	R.10 TDD
	R.6 TDD
	R.7 TDD
	R.9 TDD

	Channel bandwidth
	MHz
	1.4
	1.4
	5
	20
	10
	10
	10

	Number of transmitter antennas
	
	1
	1
	1
	1
	1
	2
	2

	Control region OFDM symbolsNote1
	symbols
	4
(Note 6)
	3
(Note 6)
	3
	2
	2
	2
	3

	Aggregation level
	CCE
	2
(Note 7)
	2
(Note 7)
	8
	8
	8
	8
	8

	DCI Format
	
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3
	Note 3

	Cell ID
	
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4
	Note 4

	Payload (without CRC)
	Bits
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5

	Note 1: The control region consists of PCFICH, PHICH and PDCCH.

Note 2: DCI formats are defined in 3GPP TS 36.212.

Note 3: DCI format shall depend upon the test configuration.

Note 4: Cell ID shall depend upon the test configuration.

Note 5: Payload size shall depend upon the test configuration.

Note 6: Only 2 OFDM symbols for special subframes 1 and 6.

Note 7: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.


A.2.3
HD-FDD for UE category 0

Table A.2.3-1: PCFICH/PDCCH/PHICH Reference Channel for HD-FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.3 HD-FDD
	R.4 HD-FDD
	R.5 HD-FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Number of transmitter antennas
	
	1
	2
	2

	Control region OFDM symbolsNote1
	symbols
	2
	2
	3

	Aggregation level
	CCE
	8 
	8 
	8

	DCI Format
	
	Note 3
	Note 3
	Note 3

	Cell ID
	
	Note 4
	Note 4
	Note 4

	Payload (without CRC)
	Bits
	Note 5
	Note 5
	Note 5

	Note 1:
The control region consists of PCFICH, PHICH and PDCCH.

Note 2:
DCI formats are defined in TS 36.212.

Note 3:
DCI format shall depend upon the test configuration.

Note 4:
Cell ID shall depend upon the test configuration.

Note 5:
Payload size shall depend upon the test configuration.

Note 6:
For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.

Note 7:
Sub-frame 0 or sub-frame 5 is randomly scheduled in downlink.


A.2.4
FS 3
Table A.2.4-1: PCFICH/PDCCH/PHICH Reference Channel for FS 3
	Parameter
	Unit
	Value

	Reference channel
	
	
	
	
	R.0 FS3
	

	Channel bandwidth
	MHz
	10
	10
	10
	20
	

	Number of transmitter antennas
	
	
	
	
	1
	

	Control region OFDM symbolsNote1
	symbols
	
	
	
	2
	

	Aggregation level
	CCE
	
	
	
	8
	

	DCI Format
	
	
	
	
	Note 3
	

	Cell ID
	
	
	
	
	Note 4
	

	Payload (without CRC)
	Bits
	
	
	
	Note 5
	

	Note 1:
The control region consists of PCFICH, PHICH and PDCCH.

Note 2:
DCI formats are defined in TS 36.212.

Note 3:
DCI format shall depend upon the test configuration.

Note 4:
Cell ID shall depend upon the test configuration.

Note 5:
Payload size shall depend upon the test configuration.

Note 6:
For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.
Note 7:
PCFICH/PDCCH/PHICH allocation applies only to subframes where there is no DRS transmission

Note 8:
PCFICH/PDCCH/PHICH are not transmitted in subframes where it is determined that transmission should not occur according to the listen before talk (LBT model).


A.3
PUSCH

This rule applies to E-UTRA cell(s), which the UE is connected to. The UE is in RRC-CONNECTED mode.

When signalling or data payloads are expected to be sent on the PUSCH, the UE may be provided in advance with PUSCH resources by the SS. For sake of simplicity the PUSCH scheduling may also occur continuously over many consecutive subframes. These options shall not be used if:
1) stated otherwise in the test description, or 
2) the transmission of PUSCH and UL scheduling information affects the test purpose (e.g. DRX, PUCCH reception etc.)

For handover test cases, after RRC Connection reconfiguration message implying handover is sent, the UE shall be provided continuously with PUSCH resources by the SS in the source cell. This is done in order to make the requirement UE implementation agnostic, w.r.t. different delays caused by different handling of positive RLC acknowledgements, which are not mandatory and of lower priority than the handover procedure progress (subclause 5.3.5.4 [5]).
If a PUSCH scheduling occurs, the SS sends uplink scheduling information via PDCCH DCI format 0 for C-RNTI to the UE. The UE sends uplink MAC padding bits on the PUSCH.

A.4
Reference Measurement Channels for ProSe Direct Discovery

A.4.1
FDD

Table A.4.1-1: PSDCH Reference Measurement Channels for FDD

	Parameter
	Unit
	Value

	Reference channel 
	
	D.1 FDD

	Channel bandwidth
	MHz
	5

	Allocated resource blocks
	
	2

	Subcarriers per resource block
	
	12

	Allocated subframes per Discovery period
	
	1

	DFT-OFDM Symbols per subframe (see note)
	
	11

	Modulation
	
	QPSK

	Information Bit Payload
	
	232

	Transport block CRC
	Bits
	24

	Maximum number of HARQ transmissions
	
	1

	Binary Channel Bits (see note)
	Bits
	528

	Note1:
PSDCH transmissions are rate-matched for 12 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.


A.5
Reference measurement channels for ProSe Direct Communication

A.5.1
FDD

Table A.5.1-1: PSCCH Reference Measurement Channels for FDD

	Parameter
	Unit
	Value

	Reference channel 
	
	CC.1 FDD
	CC.2 FDD

	Channel bandwidth
	MHz
	5
	10

	Allocated resource blocks
	
	1
	1

	Subcarriers per resource block
	
	12
	12

	DFT-OFDM Symbols per subframe
(see Note 1)
	
	11
	11

	Modulation
	
	QPSK
	QPSK

	Information Bit Payload
	Bits
	41
	43

	Information bits
	Frequency hopping flag
	
	0

	
	RB assignment
	
	Set as per PSSCH RB allocation specific in the test

	
	Time resource pattern (ITRP)
	
	0 (Note 2) 

	
	Modulation and coding scheme
	
	Set as the PSSCH MCS specified in the test

	
	Timing advance indication
	
	0

	
	Group destination ID
	
	As set by higher layers

	Transport block CRC
	Bits
	16
	16

	Maximum number of HARQ transmissions
	
	2
	2

	Binary Channel Bits (see Note 1)
	Bits
	264
	264

	Note1:
PSCCH transmissions are rate-matched for 12 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.

NOTE 2:
For NTRP = 8 (FDD) and trpt-Subset = 001, ITRP = 0 corresponds to a time repetition pattern of (1,0,0,0,0,0,0,0) as per TS 36.213.


Table A.5.1-2: PSSCH Reference Measurement Channels for FDD

	Parameter
	Unit
	Value

	Reference channel 
	
	CD.1 FDD
	CD.2 FDD

	Channel bandwidth
	MHz
	5
	10

	Allocated resource blocks
	
	2
	3

	Subcarriers per resource block
	
	12
	12

	DFT-OFDM Symbols per subframe
(see Note 1)
	
	11
	11

	Modulation
	
	QPSK
	QPSK

	Target Code Rate
	
	1/3
	1/3

	Information Bit Payload
	
	176
	256

	Transport block CRC
	Bits
	24
	24

	Maximum number of HARQ transmissions
	
	3
	3

	Binary Channel Bits (see note)
	Bits
	528
	1056

	Note1:
PSDCH transmissions are rate-matched for 12 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211.


A.6
ProSe Receive Traffic Generator

This clause defines the configuration for active Sidelink UEs used to generate receive traffic in ProSe RRM tests.

A.6.1
ProSe Direct Communication Receive Traffic Generator for FDD

Table A.6.1-1: Active Sidelink UE configuration for ProSe Direct Communication

	Configuration
	
	PCP.1.FDD

	Channel BW
	MHz
	5 or 10

	Number of Active Sidelink UEs per sc-period
	
	5 MHz: 12 

10 MHz: 16

	Active Sidelink UEs
	PSCCH RMC

(defined in A.5)
	
	5 MHz: CC.1 FDD

10 MHz: CC.2 FDD 

	
	PSCCH resource allocation
	
	5MHz: [2i:2i], for Sidelink UE i=0,..,11

10MHz:[3i:3i], for Sidelink UE i = 0, .., 15

	
	PSSCH RMC

(defined in A.5)
	
	5 MHz: CD.1 FDD

10 MHz: CD.2 FDD

	
	PSSCH resource allocation
	
	Non-overlapping RBs

5MHz: [2i:2i+1], for Sidelink UE i = 0, .., 11

10MHz:[3i:3i+2], for Sidelink UE i = 0, .., 15

	
	RSRP
	dBm/15kHz
	-98


A.6.2
ProSe Direct Discovery Receive Traffic Generator for FDD

Table A.6.2-1: Active Sidelink UE configuration for ProSe Direct Discovery

	Configuration
	
	PDP.1.FDD
	PDP.2.FDD

	Channel BW
	MHz
	5

	Number of Active Sidelink UEs per Discovery subframe
	
	12

	Active Sidelink UEs
	Sidelink UE Transmissions
	
	PSDCH

(RMC D.1 FDD)
	PSDCH 

(RMC D.1 FDD)

+

SLSS on synchronization subframe

	
	Resource allocation
	
	Non overlapping RBs in a subframe

	
	RSRP
	dBm/15kHz
	-95


A.7
MPDCCH Reference Channels for Cat-M1 UEs

A.7.1
FDD in CEModeA

Table A.7.1-1: MPDCCH Reference Channel for Cat-M1 FDD UEs in CEModeA

	Parameter
	Unit
	Value

	MPDCCH Reference channel
	-
	R.16 FDD
	R.17 FDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	6-1A
	6-1A

	Transmission Type
	-
	Distributed
	Distributed

	Number of PRB pairs per M-PDCCH set
	-
	4
	4

	Aggregation level
	ECCE
	16
	16

	Maximum number of repetitions
	-
	8
	8

	Frequency hopping
	-
	ON
	ON

	Number of narrowbands
	-
	2
	2

	MPDCCH Narrowband
	-
	1st
	1st

	Frequency hopping HoppingOffset
	narrowbands
	7
	7

	MPDCCH start subframe
	subframes
	1
	1

	MPDCCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	4
	4

	Payload (without CRC)
	Bits
	Note 1
	Note 1

	Cell ID
	-
	Note 2
	Note 2

	Note 1:
Payload size shall depend upon the test configuration.

Note 2:
Cell ID shall depend upon the test configuration.


A.7.2
HD-FDD in CEModeA

Table A.7.2-1: MPDCCH Reference Channel for Cat-M1 HD-FDD UEs in CEModeA

	Parameter
	Unit
	Value

	MPDCCH Reference channel
	-
	R.6 HD-FDD
	R.7 HD-FDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	6-1A
	6-1A

	Transmission Type
	-
	Distributed
	Distributed

	Number of PRB pairs per M-PDCCH set
	-
	4
	4

	Aggregation level
	ECCE
	16
	16

	Maximum number of repetitions
	-
	8
	8

	Frequency hopping
	-
	ON
	ON

	Number of narrowbands
	-
	2
	2

	MPDCCH Narrowband
	-
	1st
	1st

	Frequency hopping HoppingOffset
	narrowbands
	7
	7

	MPDCCH start subframe
	subframes
	1
	1

	MPDCCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	4
	4

	Payload (without CRC)
	Bits
	Note 1
	Note 1

	Cell ID
	-
	Note 2
	Note 2

	Note 1:
Payload size shall depend upon the test configuration.

Note 2:
Cell ID shall depend upon the test configuration.


A.7.3
TDD in CEModeA

Table A.7.3-1: MPDCCH Reference Channel for Cat-M1 TDD UEs in CEModeA

	Parameter
	Unit
	Value

	MPDCCH Reference channel
	-
	R.14 TDD
	R.15 TDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	6-1A
	6-1A

	Transmission Type
	-
	Distributed
	Distributed

	Number of PRB pairs per M-PDCCH set
	-
	4
	4

	Aggregation level
	ECCE
	16
	16

	Maximum number of repetitions
	-
	8
	8

	Frequency hopping
	-
	ON
	ON

	Number of narrowbands
	-
	2
	2

	MPDCCH Narrowband
	-
	1st
	1st

	Frequency hopping HoppingOffset
	narrowbands
	7
	7

	MPDCCH start subframe
	subframes
	1
	1

	MPDCCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	10
	10

	Payload (without CRC)
	Bits
	Note 1
	Note 1

	Cell ID
	-
	Note 2
	Note 2

	Note 1:
Payload size shall depend upon the test configuration.

Note 2:
Cell ID shall depend upon the test configuration.


A.7.4
FDD in CEModeB

Table A.7.4-1: MPDCCH Reference Channel for Cat-M1 FDD UEs in CEModeB

	Parameter
	Unit
	Value

	MPDCCH Reference channel
	-
	R.18 FDD
	R.19 FDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	6-1B
	6-1B

	Transmission Type
	-
	Distributed
	Distributed

	Number of PRB pairs per M-PDCCH set
	-
	6
	6

	Aggregation level
	ECCE
	24
	24

	Maximum number of repetitions
	-
	128
	128

	Frequency hopping
	-
	ON
	ON

	Number of narrowbands
	-
	2
	2

	MPDCCH Narrowband
	-
	1st
	1st

	Frequency hopping HoppingOffset
	narrowbands
	7
	7

	MPDCCH start subframe
	subframes
	1
	1

	MPDCCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	8
	8

	Payload (without CRC)
	Bits
	17
	17

	Cell ID
	-
	Note 1
	Note 1

	Note 1:
Cell ID shall depend upon the test configuration.


A.7.5
HD-FDD in CEModeB

Table A.7.5-1: MPDCCH Reference Channel for Cat-M1 HD-FDD UEs in CEModeB

	Parameter
	Unit
	Value

	MPDCCH Reference channel
	-
	R.8 HD-FDD
	R.9 HD-FDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	6-1B
	6-1B

	Transmission Type
	-
	Distributed
	Distributed

	Number of PRB pairs per M-PDCCH set
	-
	6
	6

	Aggregation level
	ECCE
	24
	24

	Maximum number of repetitions
	-
	128
	128

	Frequency hopping
	-
	ON
	ON

	Number of narrowbands
	-
	2
	2

	MPDCCH Narrowband
	-
	1st
	1st

	Frequency hopping HoppingOffset
	narrowbands
	7
	7

	MPDCCH start subframe
	subframes
	1
	1

	MPDCCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	8
	8

	Payload (without CRC)
	Bits
	17
	17

	Cell ID
	-
	Note 1
	Note 1

	Note 1:
Cell ID shall depend upon the test configuration.


A.7.6
TDD in CEModeB

Table A.7.6-1: MPDCCH Reference Channel for Cat-M1 TDD UEs in CEModeB

	Parameter
	Unit
	Value

	MPDCCH Reference channel
	-
	R.15 TDD
	R.16 TDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	6-1B
	6-1B

	Transmission Type
	-
	Distributed
	Distributed

	Number of PRB pairs per M-PDCCH set
	-
	6
	6

	Aggregation level
	ECCE
	24
	24

	Maximum number of repetitions
	-
	128
	128

	Frequency hopping
	-
	ON
	ON

	Number of narrowbands
	-
	2
	2

	MPDCCH Narrowband
	-
	1st
	1st

	Frequency hopping HoppingOffset
	narrowbands
	7
	7

	MPDCCH start subframe
	subframes
	1
	1

	MPDCCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	20
	20

	Payload (without CRC)
	Bits
	17
	17

	Cell ID
	-
	Note 1
	Note 1

	Note 1:
Cell ID shall depend upon the test configuration.


A.8
PDSCH Reference Channels for Cat-M1 UEs

A.8.1
FDD in CEModeA

Table A.8.1-1: PDSCH Reference Channel for Cat-M1 FDD in CEModeA
	Parameter
	Unit
	Value

	PDSCH Reference channel
	
	R.20 FDD
	R.21 FDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	
	1
	2

	Allocated resource blocksNote1
	PRBs
	2
	2

	Allocated subframes per Radio Frame
	subframes
	10
	10

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	     Sub-Frames 0 ~ 9 
	Bits
	32
	32

	Number of Code Blocks per Sub-Frame
	
	
	

	      Sub-Frames 0 ~ 9 
	
	1
	1

	Maximum number of repetitions
	
	16
	16

	Frequency hopping
	
	ON
	ON

	Number of narrowbands for frequency hopping
	narrowbands
	2
	2

	PDSCH Narrowband
	
	2nd
	2nd

	Frequency HoppingOffset
	narrowbands
	5
	5

	PDSCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	4
	4

	Max. Throughput averaged over 1 frame
	kbps
	TBD
	TBD

	Cell ID
	
	Note 2
	Note 2

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Cell ID shall depend upon the test configuration.


A.8.2
HD-FDD in CEModeA

Table A.8.2-1: PDSCH Reference Channel for Cat-M1 HD-FDD in CEModeA
	Parameter
	Unit
	Value

	PDSCH Reference channel
	
	R.10 HD-FDD
	R.11 HD-FDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	
	1
	2

	Allocated resource blocksNote1
	PRBs
	2
	2

	Allocated subframes per Radio Frame
	subframes
	10
	10

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	Sub-Frames 0 ~ 9 
	Bits
	32
	32

	Number of Code Blocks per Sub-Frame
	
	
	

	Sub-Frames 0 ~ 9 
	
	1
	1

	Maximum number of repetitions
	
	16
	16

	Frequency hopping
	
	ON
	ON

	Number of narrowbands for frequency hopping
	narrowbands
	2
	2

	PDSCH Narrowband
	
	1st
	1st

	Frequency HoppingOffset
	narrowbands
	5
	5

	PDSCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	4
	4

	Max. Throughput averaged over 1 frame
	kbps
	TBD
	TBD

	Cell ID
	
	Note 2
	Note 2

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Cell ID shall depend upon the test configuration.


A.8.3
TDD in CEModeA

Table A.8.3-1: PDSCH Reference Channel for Cat-M1 TDD in CEModeA

	Parameter
	Unit
	Value

	PDSCH Reference channel
	
	R.16 TDD
	R.17 TDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	
	1
	2

	Allocated resource blocksNote1
	PRBs
	2


	2

	Allocated subframes per Radio Frame
	
	4
	4

	TDD Uplink-Downlink Configuration
	
	0
	0

	TDD Special Subframe Configuration
	
	6
	6

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	All Sub-Frames except  1, 6 (TDD)
	Bits
	32
	32

	All Sub-Frames except  1, 6 (TDD DwPTS)
	-
	0
	0

	Number of Code Blocks per Sub-Frame
	
	1
	1

	All Sub-Frames except  1, 6 (TDD)
	
	1
	1

	All Sub-Frames except  1, 6 (TDD DwPTS)
	
	0
	0

	Maximum number of repetitions
	
	16
	16

	Frequency hopping
	
	ON
	ON

	Number of narrowbands for frequency hopping
	
	2
	2

	PDSCH Narrowband
	
	2nd
	2nd

	Frequency HoppingOffset
	narrowbands
	5
	5

	PDSCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	10
	10

	Max. Throughput averaged over 1 frame
	kbps
	TBD
	TBD

	Cell ID
	
	Note 2
	Note 2

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Cell ID shall depend upon the test configuration.


A.8.4
FDD in CEModeB

Table A.8.4-1: PDSCH Reference Channel for Cat-M1 FDD in CEModeB
	Parameter
	Unit
	Value

	PDSCH Reference channel
	
	R.22 FDD
	R.23 FDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	
	1
	2

	Allocated resource blocksNote1
	
	2
	2

	Allocated subframes per Radio Frame
	-
	10
	10

	Modulation
	-
	QPSK
	QPSK

	Target coding rate
	-
	1/3
	1/3

	Information Bit Payload
	
	
	

	     Sub-Frames 0 ~ 9 
	Bits
	32
	32

	Number of Code Blocks per Sub-Frame
	
	
	

	      Sub-Frames 0 ~ 9 
	-
	1
	1

	Maximum number of repetitions
	-
	192
	192

	Frequency hopping
	-
	ON
	ON

	Number of narrowbands for frequency hopping
	narrowbands
	2
	2

	PDSCH Narrowband
	-
	2nd
	2nd

	Frequency HoppingOffset
	narrowbands
	5
	5

	PDSCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	8
	8

	Max. Throughput averaged over 1 frame
	kbps
	TBD
	TBD

	Cell ID
	
	Note 2
	Note 2

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Cell ID shall depend upon the test configuration.


A.8.5
HD-FDD in CEModeB

Table A.8.5-1: PDSCH Reference Channel for Cat-M1 HD-FDD in CEModeB
	Parameter
	Unit
	Value

	PDSCH Reference channel
	
	R.12 HD-FDD
	R.13 HD-FDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	
	1
	2

	Allocated resource blocksNote1
	PRBs
	2
	2

	Allocated subframes per Radio Frame
	subframes
	10
	10

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	Sub-Frames 0 ~ 9 
	Bits
	32
	32

	Number of Code Blocks per Sub-Frame
	
	
	

	Sub-Frames 0 ~ 9 
	
	1
	1

	Maximum number of repetitions
	
	192
	192

	Frequency hopping
	
	ON
	ON

	Number of narrowbands for frequency hopping
	narrowbands
	2
	2

	PDSCH Narrowband
	
	1st
	1st

	Frequency HoppingOffset
	narrowbands
	5
	5

	PDSCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	8
	8

	Max. Throughput averaged over 1 frame
	kbps
	TBD
	TBD

	Cell ID
	
	Note 2
	Note 2

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Cell ID shall depend upon the test configuration.


A.8.6
TDD in CEModeA

Table A.8.6-1: PDSCH Reference Channel for Cat-M1 TDD in CEModeB

	Parameter
	Unit
	Value

	PDSCH Reference channel
	
	R.18 TDD
	R.19 TDD

	Carrier bandwidth
	MHz
	10
	10

	Number of transmitter antennas
	
	1
	2

	Allocated resource blocksNote1
	PRBs
	2
	2

	Allocated subframes per Radio Frame
	
	4
	4

	TDD Uplink-Downlink Configuration
	
	0
	0

	TDD Special Subframe Configuration
	
	6
	6

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	All Sub-Frames except  1, 6 (TDD)
	Bits
	32
	32

	All Sub-Frames except  1, 6 (TDD DwPTS)
	-
	0
	0

	Number of Code Blocks per Sub-Frame
	
	1
	1

	All Sub-Frames except  1, 6 (TDD)
	
	1
	1

	All Sub-Frames except  1, 6 (TDD DwPTS)
	
	0
	0

	Maximum number of repetitions
	
	192
	192

	Frequency hopping
	
	ON
	ON

	Number of narrowbands for frequency hopping
	
	2
	2

	PDSCH Narrowband
	
	2nd
	2nd

	Frequency HoppingOffset
	narrowbands
	5
	5

	PDSCH start symbol
	symbols
	2
	2

	Frequency hopping interval
	subframes
	20
	20

	Max. Throughput averaged over 1 frame
	kbps
	TBD
	TBD

	Cell ID
	
	Note 2
	Note 2

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Cell ID shall depend upon the test configuration.


A.9
Reference PRACH Configurations

Table A.9-1: PRACH configuration parameters

	Parameter
	Value
	Comments

	Reference configuration
	PRACH_2CE
	PRACH_3CE
	PRACH_4CE
	

	Rsrp-ThresholdsPRACH
	{-99} dBm
	{-107, -99} dBm
	{-107, -99, -92} dBm
	As defined in TS36.331[5]

	CE level0:
	Configured
	Configured
	Configured
	Up to 4 CE levels, each corresponding to a PRACH configuration

	Prach Configuration Index:
	FDD：4

TDD：53
	FDD：4

TDD：53
	FDD：4

TDD：53
	See TS 36.211[9] section 5.7.1

	numRepetitionPerPreambleAttempt:
	1
	1
	1
	Number of PRACH repetitions per attempt for each CE level, See TS 36.211[9]

	prach-HoppingConfig:
	off
	off
	off
	Coverage level specific frequency hopping configuration for PRACH

	CE level1:
	Configured
	Configured
	Configured
	Up to 4 CE levels, each corresponding to a PRACH configuration

	Prach Configuration Index:
	FDD：4

TDD：53
	FDD：4

TDD：53
	FDD：4

TDD：53
	see TS 36.211[9] section 5.7.1

	numRepetitionPerPreambleAttempt:
	128
	64
	32
	Number of PRACH repetitions per attempt for each CE level, See TS 36.211[9]

	prach-HoppingConfig: 
	off
	off
	off
	Coverage level specific frequency hopping configuration for PRACH

	CE level2:
	Not Configured
	Configured
	Configured
	Up to 4 CE levels, each corresponding to a PRACH configuration

	Prach Configuration Index:
	-
	FDD：4

TDD：53
	FDD：4

TDD：53
	see TS 36.211[9] section 5.7.1

	numRepetitionPerPreambleAttempt:
	-
	128
	64
	Number of PRACH repetitions per attempt for each CE level, See TS 36.211[9]

	prach-HoppingConfig:
	-
	off
	off
	Coverage level specific frequency hopping configuration for PRACH

	CE level3:  
	Not Configured
	Not Configured
	Configured
	Up to 4 CE levels, each corresponding to a PRACH configuration

	Prach Configuration Index:
	-
	-
	FDD：4

TDD：53
	see TS 36.211[9] section 5.7.1

	numRepetitionPerPreambleAttempt:
	-
	-
	128
	Number of PRACH repetitions per attempt for each CE level, See TS 36.211[9]

	prach-HoppingConfig:
	-
	-
	off
	Coverage level specific frequency hopping configuration for PRACH


A.10
General configuration for NB-IoT

This clause defines the configuration for category NB1 UEs used in NB-IoT RRM tests.
A.10.1
NPDCCH Reference Channel for UE category NB1
A.10.1.1
HD-FDD in-band operation
Table A.10.1.1-1: NPDCCH Reference Channel for UE category NB1 for in-band operation
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.26 HD-FDD
	R.27 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks Note1
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	N1
	N1

	Aggregation level
	NCCE
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2

	NPDCCH start symbol
	symbols
	3
	3

	Payload (without CRC)
	Bits
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Maximum number of repetitions shall depend upon the test configuration.

Note 3:
Payload size shall depend upon the test configuration.

Note 4:
Cell ID shall depend upon the test configuration.


A.10.1.2
HD-FDD standalone operation
Table A.10.1.2-1: NPDCCH Reference Channel for UE category NB1 for standalone operation
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.30 HD-FDD
	R.31 HD-FDD

	Channel bandwidth
	KHz
	200
	200

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	N1
	N1

	Aggregation level
	NCCE
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2

	Payload (without CRC)
	Bits
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Maximum number of repetitions shall depend upon the test configuration.

Note 3:
Payload size shall depend upon the test configuration.

Note 4:
Cell ID shall depend upon the test configuration.


A.10.1.3
HD-FDD guard band operation
Table A.10.1.3-1: NPDCCH Reference Channel for UE category NB1 for guard band operation
	Parameter
	Unit
	Value

	NPDCCH Reference channel
	-
	R.34 HD-FDD
	R.35 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks for NB-ioTNote1
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	DCI Format
	-
	N1
	N1

	Aggregation level
	NCCE
	2
	2

	Maximum number of repetitions
	-
	Note 2
	Note 2

	Payload (without CRC)
	Bits
	Note 3
	Note 3

	Cell ID
	-
	Note 4
	Note 4

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
Maximum number of repetitions shall depend upon the test configuration.

Note 3:
Payload size shall depend upon the test configuration.

Note 4:
Cell ID shall depend upon the test configuration.


A.10.2
NPDSCH Reference Channel for UE category NB1
Editor’s note: The following aspects are either missing or not yet determined:

-
Note 2 of all NPDSCH tables are still FFS and need clarification by RAN4.

-
Note 1 of all NPDSCH tables not applicable for NB-IoT and need clarification by RAN4.

A.10.2.1
HD-FDD in-band operation
Table A.10.2.1-1: NPDSCH Reference Channel for UE category NB1 for in-band operation

	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.14 HD-FDD
	R.15 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks Note1
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	Allocated subframes per Radio Frame
	subframes
	Note 2
	Note 2

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	40
	40

	  For Sub-Frame 4, 9
	Bits
	Note 3
	Note 3

	  For Sub-Frame 0, 5
	Bits
	0
	0

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	1
	1

	  For Sub-Frame 4, 9
	
	Note 4
	Note 4

	  For Sub-Frame 0, 5
	
	0
	0

	Maximum number of repetitions
	-
	Note 5
	Note 5

	NPDCCH start symbol
	symbols
	3
	3

	Cell ID
	-
	Note 6
	Note 6

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
6 when 
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mod 2 = 0, otherwise 8. 
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n

 is specified in TS36.211 [16].

Note 3:
0 when 
[image: image3.wmf]f
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mod 2 = 0, otherwise 40.

Note 4:
0 when 
[image: image4.wmf]f
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mod 2 = 0, otherwise 1.
Note 5:
Maximum number of repetitions shall depend upon the test configuration.

Note 6:
Cell ID shall depend upon the test configuration.


A.10.2.2
HD-FDD standalone operation

Table A.10.2.2-1: NPDSCH Reference Channel for UE category NB1 for standalone operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.18 HD-FDD
	R.19 HD-FDD

	Channel bandwidth
	KHz
	200
	200

	Number of transmitter antennas
	-
	1
	2

	Allocated subframes per Radio Frame
	subframes
	Note 2
	Note 2

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	72
	72

	  For Sub-Frame 4, 9
	Bits
	Note 3
	Note 3

	  For Sub-Frame 0, 5
	Bits
	0
	0

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	1
	1

	  For Sub-Frame 4, 9
	
	Note 4
	Note 4

	  For Sub-Frame 0, 5
	
	0
	0

	Maximum number of repetitions
	-
	Note 5
	Note 5

	Cell ID
	-
	Note 6
	Note 6

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
6 when 
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mod 2 = 0, otherwise 8. 
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 is specified in TS36.211 [16].

Note 3:
0 when 
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mod 2 = 0, otherwise 72.

Note 4:
0 when 
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mod 2 = 0, otherwise 1.
Note 5:
Maximum number of repetitions shall depend upon the test configuration.

Note 6:
Cell ID shall depend upon the test configuration.


A.10.2.3
HD-FDD guard band operation

Table A.10.2.3-1: NPDSCH Reference Channel for UE category NB1 for guard band operation
	Parameter
	Unit
	Value

	NPDSCH Reference channel
	-
	R.22 HD-FDD
	R.23 HD-FDD

	LTE Carrier bandwidth
	MHz
	10
	10

	Allocated resource blocks for NB-IoTNote1
	PRB
	1
	1

	Number of transmitter antennas
	-
	1
	2

	Allocated subframes per Radio Frame
	subframes
	Note 2
	Note 2

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	Bits
	72
	72

	  For Sub-Frame 4, 9
	Bits
	Note 3
	Note 3

	  For Sub-Frame 0, 5
	Bits
	0
	0

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 1, 2, 3, 6, 7, 8
	
	1
	1

	  For Sub-Frame 4, 9
	
	Note 4
	Note 4

	  For Sub-Frame 0, 5
	
	0
	0

	Maximum number of repetitions
	-
	Note 5
	Note 5

	Cell ID
	-
	Note 6
	Note 6

	Note 1:
Allocation is located in the middle of narrowband.
Note 2:
6 when 
[image: image9.wmf]f
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mod 2 = 0, otherwise 8. 
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 is specified in TS36.211 [16].

Note 3:
0 when 
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mod 2 = 0, otherwise 72.

Note 4:
0 when 
[image: image12.wmf]f

n

mod 2 = 0, otherwise 1.
Note 5:
Maximum number of repetitions shall depend upon the test configuration.

Note 6:
Cell ID shall depend upon the test configuration.


A.10.3
Reference NPRACH Configurations

Table A.10.3-1 defines the reference NB-IoT PRACH configurations for a NB-IoT RRM test case where the UE is required to transmit NPRACH during the testing procedure, but the testing purpose of the RRM test case does not include testing NPRACH performance.

Table A.10.3-1: NPRACH.R-1: Reference NPRACH Configuration
	Field
	Value
	Comment

	Parameters not per NPRACH coverage level

	rsrp-ThresholdsPrach
	{rsrp1, rsrp2}
	The values of NPRACH RSRP thresholds for will be set according the requirement of individual test cases

	nprach-CP-Length
	us66dot7
	NPRACH format 0

	Parameters per NPRACH coverage Level

	CE Level
	Level 0
	Level 1
	Level 2
	Valid values as defined in TS 36.331

	nprach-Periodicity
	ms40
	ms40
	ms40
	{ms40, ms80, ms160, ms240, ms320, ms640, ms1280, ms2560}

	nprach-StartTime
	ms8
	ms8
	ms8
	{ms8, ms16, ms32, ms64, ms128, ms256, ms512, ms1024}

	nprach-SubcarrierOffset
	n0
	n0
	n0
	{n0, n12, n24, n36, n2, n18, n34}

	nprach-NumSubcarriers
	n12
	n12
	n12
	{n12, n24, n36, n48}

	nprach-SubcarrierMSG3-RangeStart
	{one}
	{one}
	{one}
	{zero, oneThird, twoThird, one}

	maxNumPreambleAttemptCE
	n3
	n5
	n7
	{n3, n4, n5, n6, n7, n8, n10}

	numRepetitionsPerPreambleAttempt
	n1
	n8
	n32
	{n1, n2, n4, n8, n16, n32, n64, n128}

	npdcch-NumRepetitions-RA
	r1
	r8
	n32
	{r1, r2, r4, r8, r16, r32, r64, r128, r256, r512, r1024, r2048}

	npdcch-StartSF-CSS-RA
	v2
	v2
	v2
	{v1dot5, v2, v4, v8, v16, v32, v48, v64}

	npdcch-Offset-RA
	zero
	zero
	zero
	{zero, oneEighth, oneFourth, threeEighth}

	Note 1:
See Clause 6.3.2 in TS 36.331 for further information on the parameters in this table.


Annex B (normative):
Propagation Conditions

B.0
No interference

See TS 36.521-1[10] Annex B.0.

B.1
Static propagation condition
See TS 36.521-1[10] Annex B.1 and B.1.1

B.2
Multi-path fading Propagation Conditions

See TS 36.521-1[10] Annex B.2,B.2.1 and B.2.2
Annex C (normative):
Downlink Physical Channels

C.0
Downlink signal

See TS 36.521-1[10] Annex C.0. 

C.1
General
See TS 36.521-1[10] Annex C.1.
For CA tests with 1 UL, no PHICH resources are assigned to the DUT in the SCell. In such case PHICH of SCell is entirely part of OCNG pattern used.
C.2
Set-up

See TS 36.521-1[10] Annex C.2.

C.3
Test specific scenarios

C.3.1
ABS Transmission Configurations

C.3.1.1
Non-MBSFN ABS Transmission Configurations

C.3.1.1.1
Non-MBSFN ABS Transmission, 1x2 antenna with PBCH

Table C.3.1.1.1-1: Transmission configuration with non-MBSFN ABS, 1x2 with PBCH

	Physical Channels and Signals
	Parameters
	EPRE, [dB]

	
	
	Non-ABS
	ABS

	PBCH
	PBCH_RA
	0
	0

	
	PBCH_RB
	0
	0

	PSS
	PSS_RA
	0
	0

	SSS
	SSS_RA
	0
	0

	PCFICH
	PCFICH_RB
	0
	0 (Note 1)

	PHICH
	PHICH_RA
	0
	-Inf

	
	PHICH_RB
	0
	-Inf

	PDCCH
	PDCCH_RA
	0
	0 (Note 1)

	
	PDCCH_RB
	0
	0 (Note 1)

	PDSCH
	PDSCH_RA
	0
	0 (Note 1)

	
	PDSCH_RB
	0
	0 (Note 1)

	OCNG
	OCNG_RA
	0
	-Inf

	
	OCNG_RB
	0
	-Inf

	NOTE 1:
Only used for SIB1, otherwise EPRE is –Inf

NOTE 2:
1x2 antenna configuration is assumed


C.3.1.1.2
Non-MBSFN ABS Transmission, 2x2 antenna without PBCH

Table C.3.1.1.2-1: Transmission configuration #1 with non-MBSFN ABS, 2x2 without PBCH

	Physical Channels and Signals
	Parameters
	EPRE [dB]

	
	
	Non-ABS
	ABS

	PBCH
	PBCH_RA
	-3
	-Inf

	
	PBCH_RB
	-3
	-Inf

	PSS
	PSS_RA
	-3
	-3

	SSS
	SSS_RA
	-3
	-3

	PCFICH
	PCFICH_RB
	1
	-Inf

	PHICH
	PHICH_RA
	-3
	-Inf

	
	PHICH_RB
	-3
	-Inf

	PDCCH
	PDCCH_RA
	1
	-Inf

	
	PDCCH_RB
	1
	-Inf

	PDSCH
	PDSCH_RA
	-3
	-Inf

	
	PDSCH_RB
	-3
	-Inf

	OCNG
	OCNG_RA
	-3
	-Inf

	
	OCNG_RB
	-3
	-Inf

	NOTE:
2x2 antenna configuration is assumed


Table C.3.1.1.2-2: Transmission configuration #2 with non-MBSFN ABS, 2x2 without PBCH

	Physical Channels and Signals
	Parameters
	EPRE [dB]

	
	
	Non-ABS
	ABS

	PBCH
	PBCH_RA
	-3
	-Inf

	
	PBCH_RB
	-3
	-Inf

	PSS
	PSS_RA
	-3
	-3

	SSS
	SSS_RA
	-3
	-3

	PCFICH
	PCFICH_RB
	1
	-Inf

	PHICH
	PHICH_RA
	-3
	-Inf

	
	PHICH_RB
	-3
	-Inf

	PDCCH
	PDCCH_RA
	-3
	-Inf

	
	PDCCH_RB
	-3
	-Inf

	PDSCH
	PDSCH_RA
	-3
	-Inf

	
	PDSCH_RB
	-3
	-Inf

	OCNG
	OCNG_RA
	-3
	-Inf

	
	OCNG_RB
	-3
	-Inf

	NOTE:
2x2 antenna configuration is assumed


C.3.1.2
MBSFN ABS Transmission Configurations

C.3.1.2.1
MBSFN ABS Transmission, 1x2 antenna

Table C.3.1.2.1-1: Transmission configuration with MBSFN ABS, 1x2

	Physical Channels and Signals
	Parameters
	EPRE, [dB]

	
	
	Non-ABS
	ABS

	PBCH
	PBCH_RA
	0
	N/A

	
	PBCH_RB
	0
	N/A

	PSS
	PSS_RA
	0
	N/A

	SSS
	SSS_RA
	0
	N/A

	PCFICH
	PCFICH_RB
	0
	-Inf

	PHICH
	PHICH_RA
	0
	-Inf

	
	PHICH_RB
	0
	-Inf

	PDCCH
	PDCCH_RA
	0
	-Inf

	
	PDCCH_RB
	0
	-Inf

	PDSCH
	PDSCH_RA
	0
	-Inf

	
	PDSCH_RB
	0
	-Inf

	PMCH
	PMCH_RA
	0
	-Inf

	
	PMCH_RB
	0
	-Inf

	OCNG
	OCNG_RA
	0
	-Inf

	
	OCNG_RB
	0
	-Inf

	NOTE:
1x2 antenna configuration is assumed


C.3.1.2.2
MBSFN ABS Transmission, 2x2 antenna

Table C.3.1.2.2-1: Transmission configuration #1 with MBSFN ABS, 2x2

	Physical Channels and Signals
	Parameters
	EPRE, [dB]

	
	
	Non-ABS
	ABS

	PBCH
	PBCH_RA
	-3
	N/A

	
	PBCH_RB
	-3
	N/A

	PSS
	PSS_RA
	-3
	N/A

	SSS
	SSS_RA
	-3
	N/A

	PCFICH
	PCFICH_RB
	1
	-Inf

	PHICH
	PHICH_RA
	-3
	-Inf

	
	PHICH_RB
	-3
	-Inf

	PDCCH
	PDCCH_RA
	1
	-Inf

	
	PDCCH_RB
	1
	-Inf

	PDSCH
	PDSCH_RA
	-3
	-Inf

	
	PDSCH_RB
	-3
	-Inf

	PMCH
	PMCH_RA
	-3
	-Inf

	
	PMCH_RB
	-3
	-Inf

	OCNG
	OCNG_RA
	-3
	-Inf

	
	OCNG_RB
	-3
	-Inf

	NOTE:
2x2 antenna configuration is assumed


Table C.3.1.2.2-2: Transmission configuration # 2 with MBSFN ABS, 2x2

	Physical Channels and Signals
	Parameters
	EPRE, [dB]

	
	
	Non-ABS
	ABS

	PBCH
	PBCH_RA
	-3
	N/A

	
	PBCH_RB
	-3
	N/A

	PSS
	PSS_RA
	-3
	N/A

	SSS
	SSS_RA
	-3
	N/A

	PCFICH
	PCFICH_RB
	1
	-Inf

	PHICH
	PHICH_RA
	-3
	-Inf

	
	PHICH_RB
	-3
	-Inf

	PDCCH
	PDCCH_RA
	-3
	-Inf

	
	PDCCH_RB
	-3
	-Inf

	PDSCH
	PDSCH_RA
	-3
	-Inf

	
	PDSCH_RB
	-3
	-Inf

	PMCH
	PMCH_RA
	-3
	-Inf

	
	PMCH_RB
	-3
	-Inf

	OCNG
	OCNG_RA
	-3
	-Inf

	
	OCNG_RB
	-3
	-Inf

	NOTE:
2x2 antenna configuration is assumed


C.3.2
Impact of Reference Sensitivity Degradation with Carrier Aggregation on Test Cases

C.3.2.1
Impact of Reference Sensitivity Degradation due to Insertion Loss

For a UE supporting inter-band carrier aggregation configuration with uplink in one E-UTRA band, if there is a relaxation of receiver sensitivity ΔRIB,c>0 dB as defined in TS 36.101 [2], 7.3.1-1A, there is no adjustment of test parameters in the tests specified in TS 36.133 when ΔRIB,c ( 1 dB.

C.3.3
Carrier Aggregation Test Cases with Different Channel Bandwidth Combinations

C.3.3.1
Introduction

In clauses 8 and 9 carrier aggregation test cases may be defined with different channel bandwidth combinations to verify the same RRM requirement.

If multiple carrier aggregation test cases with different channel bandwidth combinations are defined to verify the same RRM requirement that is channel bandwidth independent, then the UE needs to be tested only with one bandwidth combination out of the bandwidth combination sets supported by that UE.

C.3.4
Proximity-based Services

C.3.4.1
Introduction

This clause also defines the principle and the reference configurations that are applicable to test cases verifying RRM core requirements for ProSe Direct Discovery and ProSe Direct Communication.

C.3.4.2
Reference DRX configurations for ProSe tests 

Table C.3.4.2-1: Reference DRX Configurations
	Parameter
	Value

	Reference configuration
	DRX_P1

	onDurationTimer
	psf1

	drx-InactivityTimer
	psf1

	drx-RetransmissionTimer
	psf1

	longDRX-CycleStartOffset
	sf320, 0

	shortDRX
	Disabled

	Note:
For further information see clause 6.3.2 in TS 36.331.


C.3.4.3
Test Cases with Different Channel Bandwidths

C.3.4.3.1
Introduction

This clause defines a principle which is applicable to test cases verifying ProSe RRM requirements with different channel bandwidths.

C.3.4.3.2
Principle of testing

Some ProSe test cases are defined for different channel bandwidths to verify the same RRM requirement.

If test cases with different channel bandwidth are defined to verify the same RRM requirement then the UE is required to pass the test cases only with one of the channel bandwidths.
C.3.5
Listen before talk model

C.3.5.1
Introduction

In some RRM test cases for FS3, a listen before talk (LBT) model is specified. The intention of the LBT model is to emulate using test equipment the behaviour of an FS3 eNB which performs channel measurement to check that the channel is clear prior to performing downlink transmission.

C.3.5.2
Definition

Prior to each DMTC window, the test equipment shall determine whether to transmit a discovery reference signal (DRS) during the DMTC window with probability P=[0.75]. In many cases the test requirement depends on the number of configured discovery signal occasions which are not available during the test, so the test equipment shall track how many DRS are not transmitted during the test period. If the test equipment determines that it shall transmit a DRS, then the timing of the DRS transmission within the DMTC window is randomly selected from the set of possible DRS transmission signal timings, such that there is an equal probability of any valid DRS timing.

For non DRS downlink transmission bursts,  if transmission occurred in the previous subframe, transmission is muted for a duration of one subframe. Additionaly, if the start time of the candidate transmission burst is within [8] subframes of the start of the DMTC window, transmission is not performed. Otherwise

The length of the transmission burst in subframes is defined as N. The burst transmission format is determined according to the steps below:

1.
Select N randomly from a given set of the number of subframes S1={1,3,5,8} with equal probability as the total length of burst transmission format.

2.
A uniform random variable from [0, 1] is generated. If the random variable is less than P=[0.75], a burst of N fully occupied subframes is transmitted. Otherwise, the burst transmission is muted and the muting duration is the same as the number N of subframes for determined burst format.

Annex D (normative):
OFDMA Channel Noise Generator (OCNG)

D.1
OCNG Patterns for FDD

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test) and/or allocations used for MBSFN. The OCNG pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power level of each such allocation.

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative power level (
[image: image13.wmf]g

) specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols with and without reference symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed by:
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where 
[image: image15.wmf]i
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 denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB, and the set of relative power levels 
[image: image16.wmf]g

are chosen such that when also taking allocations to the UE under test into account, as given by a PDSCH reference channel, a constant transmitted power spectral density that is constant on an OFDM symbol basis is targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifies the control region. The number of PDCCH OFDM symbols in the non-MBSFN subframes is the same as specified in the RMC used in the test. The number of PDCCH OFDM symbols in the MBSFN subframes is the maximal allowed according to 3GPP TS 36.213 [8]. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in the test case such that a total power spectral density in the control region that is constant on an OFDM symbol basis is targeted.

For subframes configured as PRS subframes the PDSCH allocation defined in the OCNG pattern does not apply.

For subframes configured as ABS subframes the PDSCH and PMCH allocation defined in the OCNG pattern does not apply.

The system information is scheduled in the allocations reserved for the OCNG patterns, in the subframes not configured for MBSFN. For this purpose the number of the RB-s allocated with PDSCH defined in the OCNG pattern can be reduced as necessary.
D.1.1
OCNG FDD pattern 1: outer resource blocks allocation in 10 MHz

Table D.1.1-1: OP.1 FDD: OCNG FDD Pattern 1

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4,9
	1-3, 6-8
	
	

	0 - 12
	0
	0
	0
	N/A
	Note 1
	N/A

	37 - 49
	0
	0
	0
	N/A
	
	

	0-49
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	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. The parameter
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is used to scale the power of PDSCH.

Note 2: 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. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
[image: image20.wmf]PRB
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is used to scale the power of PMCH.

Note 3: If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image21.wmf]PRB
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 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4: 0 dB for 1 transmit antenna with CRS, +3 dB for 2 transmit antennas with CRS.

N/A: Not Applicable


D.1.2
OCNG FDD pattern 2: full bandwidth allocation in 10 MHz

Table D.1.2-1: OP.2 FDD: OCNG FDD Pattern 2

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4, 9
	1 - 3, 6 - 8
	
	

	0 - 49
	0
	0
	0
	N/A
	Note 1
	N/A

	0 - 49
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	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. The parameter
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is used to scale the power of PDSCH.

Note 2: 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. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
[image: image25.wmf]PRB
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is used to scale the power of PMCH.

Note 3: If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image26.wmf]PRB
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 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4: 0 dB for 1 transmit antenna with CRS, +3 dB for 2 transmit antennas with CRS.

N/A: Not Applicable


D.1.3
OCNG FDD pattern 3: outer resource blocks allocation in 1.4 MHz

Table A.3.2.1.3-1: OP.3 FDD: OCNG FDD Pattern 3

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4,9
	1-3, 6-8
	
	

	0 - 1
	0
	0
	0
	N/A
	Note 1
	N/A

	4 - 5
	0
	0
	0
	N/A
	
	

	0 - 5
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	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. The parameter
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is used to scale the power of PDSCH.

Note 2: 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. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
[image: image30.wmf]PRB

g

is used to scale the power of PMCH.

Note 3: If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image31.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4: 0 dB for 1 transmit antenna with CRS, +3 dB for 2 transmit antennas with CRS.

N/A: Not Applicable


D.1.4
OCNG FDD pattern 4: full bandwidth allocation in 1.4 MHz

Table A.3.2.1.4-1: OP.4 FDD: OCNG FDD Pattern 4

	Allocation


[image: image32.wmf]PRB

n


	Relative power level 
[image: image33.wmf]PRB

g

 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4, 9
	1 - 3, 6 - 8
	
	

	0 - 5
	0
	0
	0
	N/A
	Note 1
	N/A

	0 - 5
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	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. The parameter
[image: image34.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2: 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: image35.wmf]PRB

g

is used to scale the power of PMCH.

Note 3: If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image36.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4: 0 dB for 1 transmit antenna with CRS, +3 dB for 2 transmit antennas with CRS.

N/A: Not Applicable


D.1.5
OCNG FDD pattern 5: outer resource blocks allocation in 10 MHz (without MBSFN)

Table D.1.5-1: OP.5 FDD: OCNG FDD Pattern 5

	Allocation


[image: image37.wmf]PRB

n


	Relative power level 
[image: image38.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 - 3, 6 - 8
	

	0 - 12
	0
	0
	0
	N/A
	Note 2

	37 - 49
	0
	0
	0
	N/A
	

	0 - 49
	N/A
	N/A
	N/A
	0
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image39.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image40.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A: Not Applicable


D.1.6
OCNG FDD pattern 6: full bandwidth allocation in 10 MHz (without MBSFN)

Table D.1.6-1: OP.6 FDD: OCNG FDD Pattern 6

	Allocation
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n


	Relative power level 
[image: image42.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 - 3, 6 - 8
	

	0 - 49
	0
	0
	0
	0
	Note 2

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image43.wmf]PRB

g

 is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image44.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A: Not Applicable


D.1.7
OCNG FDD pattern 7: full bandwidth allocation in 1.4 MHz (without MBSFN)

Table D.1.7-1: OP.7 FDD: OCNG FDD Pattern 7

	Allocation
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n


	Relative power level 
[image: image46.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 - 3, 6 - 8
	

	0 - 5
	0
	0
	0
	0
	Note 2

	Note 1: 
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image47.wmf]PRB

g

 is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image48.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A: Not Applicable


D.1.8
OCNG FDD pattern 8: outer resource blocks allocation in 10 MHz for MBSFN ABS
Table D.1.8-1: OP.8 FDD: OCNG FDD Pattern 8

	Allocation
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n


	Relative power level 
[image: image50.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4,9
	(1-3, 6-8)Note4
	

	0 – 12
	0
	0
	0
	N/A
	Note 2

	37 – 49
	0
	0
	0
	N/A
	

	0 – 49
	N/A
	N/A
	N/A
	0
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image51.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image52.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 4:
The subframe(s) configured as MBSFN ABS in a test shall not contain any PMCH data and shall contain CRS only in the first symbol of the first time slot. The subframe(s) configured as MBSFN ABS depend upon the MBSFN ABS pattern used in the test.

N/A:
Not Applicable


D.1.9
OCNG FDD pattern 9: full bandwidth allocation in 10 MHz for MBSFN ABS
Table D.1.9-1: OP.9 FDD: OCNG FDD Pattern 9

	Allocation
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n


	Relative power level 
[image: image54.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	(1-3, 6-8)Note4
	

	0 – 49
	0
	0
	0
	0
	Note 2

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image55.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image56.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 4:
The subframe(s) configured as MBSFN ABS in a test shall not contain any PMCH data and shall contain CRS only in the first symbol of the first time slot. The subframe(s) configured as MBSFN ABS depend upon the MBSFN ABS pattern used in the test.

N/A:
Not Applicable


D.1.10
OCNG FDD pattern 10: outer resource blocks allocation in 10 MHz with user data in every SF (without MBSFN)

Table D.1.10-1: OP.10 FDD: OCNG FDD Pattern 10

	Allocation
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n


	Relative power level 
[image: image58.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 - 3, 6 - 8
	

	0 - 12
	0
	0
	0
	0
	Note 2

	37 - 49
	0
	0
	0
	0
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image59.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image60.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A: Not Applicable


D.1.11
OCNG FDD pattern 11: outer resource blocks allocation in 20 MHz

Table D.1.11-1: OP.11 FDD: OCNG FDD Pattern 11

	Allocation
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n


	Relative power level 
[image: image62.wmf]PRB

g

 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4,9
	1-3, 6-8
	
	

	0 – 37
	0
	0
	0
	N/A
	Note 1
	N/A

	62 – 99
	0
	0
	0
	N/A
	
	

	0-99
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	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. The parameter 
[image: image63.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2:
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. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
[image: image64.wmf]PRB

g

is used to scale the power of PMCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image65.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4:
0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS.

N/A: Not Applicable


D.1.12
OCNG FDD pattern 12: full bandwidth allocation in 20 MHz

Table D.1.12-1: OP.12 FDD: OCNG FDD Pattern 12

	Allocation
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n


	Relative power level 
[image: image67.wmf]PRB

g

 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4, 9
	1 – 3, 6 – 8
	
	

	0 – 99
	0
	0
	0
	N/A
	Note 1
	N/A

	0 – 99
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	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. The parameter 
[image: image68.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2:
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: image69.wmf]PRB

g

is used to scale the power of PMCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image70.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4:
0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS.

N/A: Not Applicable


D.1.13
OCNG FDD pattern 13: outer resource blocks allocation in 20 MHz (without MBSFN)

Table D.1.13-1: OP.13 FDD: OCNG FDD Pattern 13

	Allocation


[image: image71.wmf]PRB

n


	Relative power level 
[image: image72.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4,9
	1-3, 6-8
	

	0 – 37
	0
	0
	0
	N/A
	Note 2

	62 – 99
	0
	0
	0
	N/A
	

	0 – 99
	N/A
	N/A
	N/A
	0
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image73.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image74.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
N/A:
Not Applicable


D.1.14
OCNG FDD pattern 14: full bandwidth allocation in 20 MHz (without MBSFN)

Table D.1.14-1: OP.14 FDD: OCNG FDD Pattern 14

	Allocation
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n


	Relative power level 
[image: image76.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 – 3, 6 – 8
	

	0 – 99
	0
	0
	0
	0
	Note 2

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image77.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image78.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
N/A:
Not Applicable


D.1.15
OCNG FDD pattern 15: outer resource blocks allocation in 5 MHz

Table D.1.15-1: OP.15 FDD: OCNG FDD Pattern 15

	Allocation
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n


	Relative power level 
[image: image80.wmf]PRB

g

 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4,9
	1-3, 6-8
	
	

	0 – 6
	0
	0
	0
	N/A
	Note 1
	N/A

	18 – 24
	0
	0
	0
	N/A
	
	

	0-24
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	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. The parameter 
[image: image81.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2: 
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. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
[image: image82.wmf]PRB

g

is used to scale the power of PMCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image83.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4:
0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS

N/A: Not Applicable


D.1.16
OCNG FDD pattern 16: full bandwidth allocation in 5 MHz

Table D.1.16-1: OP.16 FDD: OCNG FDD Pattern 16

	Allocation
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n


	Relative power level 
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g

 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4, 9
	1 – 3, 6 – 8
	
	

	0 – 24
	0
	0
	0
	N/A
	Note 1
	N/A

	0 – 24
	N/A
	N/A
	N/A
	Note 4
	N/A
	Note 2

	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. The parameter 
[image: image86.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2: 
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: image87.wmf]PRB

g

is used to scale the power of PMCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image88.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

Note 4:
0dB for 1 transmit antenna with CRS, +3dB for 2 transmit antennas with CRS

N/A: Not Applicable


D.1.17
OCNG FDD pattern 17: outer resource blocks allocation in 20 MHz with user data in every subframe (without MBSFN)

Table D.1.17-1: OP.17 FDD: OCNG FDD Pattern 17

	Allocation
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n


	Relative power level 
[image: image90.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 - 3, 6 - 8
	

	0 - 37
	0
	0
	0
	0
	Note 2

	62 - 99
	0
	0
	0
	0
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter 
[image: image91.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image92.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A:
Not Applicable.


D.1.18
OCNG FDD pattern 18: outer resource blocks allocation in 5 MHz (without MBSFN)

Table D.1.18-1: OP.18 FDD: OCNG FDD Pattern 18

	Allocation
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n


	Relative power level 
[image: image94.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4,9
	1-3, 6-8
	

	0 – 6
	0
	0
	0
	N/A
	Note 2

	18 – 24
	0
	0
	0
	N/A
	

	0 – 24
	N/A
	N/A
	N/A
	0
	

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2:
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. The parameter 
[image: image95.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image96.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
N/A:
Not Applicable


D.1.19
OCNG FDD pattern 19: full bandwidth allocation in 5 MHz (without MBSFN)

Table D.1.19-1: OP.19 FDD: OCNG FDD Pattern 19

	Allocation
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n


	Relative power level 
[image: image98.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 – 3, 6 – 8
	

	0 – 24
	0
	0
	0
	0
	Note 2

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2:
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. The parameter 
[image: image99.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image100.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.
N/A:
Not Applicable


D.1.20
OCNG FDD pattern 20: outer resource blocks allocation in 5 MHz with user data in every subframe (without MBSFN)

Table D.1.20-1: OP.20 FDD: OCNG FDD Pattern 20

	Allocation
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n


	Relative power level 
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g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

	
	0
	5
	4, 9
	1 - 3, 6 - 8
	

	0 - 6
	0
	0
	0
	0
	Note 2

	18 - 24
	0
	0
	0
	0
	

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2:
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. The parameter 
[image: image103.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image104.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A:
Not Applicable.


D.1.21
OCNG FDD pattern 21: Generic resource blocks allocation (without MBSFN)
Table D.1.21-1: OP.21 FDD: OCNG FDD Pattern 21

	OCNG

Pattern

Name
	Bandwidth

(MHz)
	Allocation


[image: image105.wmf]PRB

n


	Relative power level 
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 [dB]
	PDSCH Data

	
	
	
	Subframe
	

	
	
	
	0
	5
	4, 9
	1 – 3, 6 – 8
	

	OP.21 FDD 
	10
	0 – 49Note 1,2
	0
	0
	0
	0
	Note 3

	Note 1:
The OCNG pattern is used only for a serving cell of the UE under test.
Note 2:
The OCNG allocation applied to all downlink physical resource blocks (PRBs) except the REs that are allocated for the PDSCH for the UE under test.

Note 3:
OCNG PRBs 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. The parameter  
[image: image107.wmf]PRB

g

is used to scale the power of PDSCH.

Note 4:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image108.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.


D.2
OCNG Patterns for TDD

The following OCNG patterns are used for modelling allocations to virtual UEs (which are not under test). The OCNG pattern for each sub frame specifies the allocations that shall be filled with OCNG, and furthermore, the relative power level of each such allocation.

In each test case the OCNG is expressed by parameters OCNG_RA and OCNG_RB which together with a relative power level (
[image: image109.wmf]g

) specifies the PDSCH EPRE-to-RS EPRE ratios in OFDM symbols with and without reference symbols, respectively. The relative power, which is used for modelling boosting per virtual UE allocation, is expressed by:
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where 
[image: image111.wmf]i

g

 denotes the relative power level of the i:th virtual UE. The parameter settings of OCNG_RA, OCNG_RB, and the set of relative power levels 
[image: image112.wmf]g

are chosen such that when also taking allocations to the UE under test into account, as given by a PDSCH reference channel, a transmitted power spectral density that is constant on an OFDM symbol basis is targeted.

Moreover the OCNG pattern is accompanied by a PCFICH/PDCCH/PHICH reference channel which specifies the control region. The number of PDCCH OFDM symbols in the non-MBSFN subframes is the same as specified in the RMC used in the test. The number of PDCCH OFDM symbols in the MBSFN subframes is the maximal allowed according to 3GPP TS 36.213 [8]. For any aggregation and PHICH allocation, the PDCCH and any unused PHICH groups are padded with resource element groups with a power level given respectively by PDCCH_RA/RB and PHICH_RA/RB as specified in the test case such that a total power spectral density in the control region that is constant on an OFDM symbol basis is targeted.

For subframes configured as PRS subframes the PDSCH allocation defined in the OCNG pattern does not apply.

For subframes configured as ABS subframes the PDSCH and PMCH allocation defined in the OCNG pattern does not apply.

The system information is scheduled in the allocations reserved for the OCNG patterns, in the subframes not configured for MBSFN. For this purpose the number of the RB-s allocated with PDSCH defined in the OCNG pattern can be reduced as necessary.
D.2.1
OCNG TDD pattern 1: outer resource blocks allocation in 10 MHz

Table D.2.1-1: OP.1 TDD: OCNG TDD Pattern 1 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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n


	Relative power level 
[image: image114.wmf]PRB

g

 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 - 12
	0
	0
	0
	0
	Note 2

	37 - 49
	0
	0
	0
	0
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter
[image: image115.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table 4.2-2 in 3GPP TS 36.211 [9]. The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM symbols belonging to the control region may vary between subframes.

Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image116.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


D.2.2
OCNG TDD pattern 2: full bandwidth allocation in 10 MHz

Table D.2.2-1: OP.2 TDD: OCNG TDD Pattern 2 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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n


	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 - 49
	0
	0
	0
	0
	Note 2

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter
[image: image119.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP TS 36.211[9]. The control region consists of PCFICH, PHICH and PDCCH. Number of OFDM symbols belonging to the control region may vary between subframes.

Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image120.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


D.2.3
OCNG TDD pattern 3: outer resource blocks allocation in 1.4 MHz

Table D.2.3-1: OP.3 TDD: OCNG TDD Pattern 3 for 5 ms downlink-to-uplink switch-point periodicity

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 - 1
	0
	0
	0
	0
	Note 2

	4 - 5
	0
	0
	0
	0
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter
[image: image123.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table 4.2-2 in 3GPP TS 36.211 [9].

Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image124.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


D.2.4
OCNG TDD pattern 4: full bandwidth allocation in 1.4 MHz

Table D.2.4-1: OP.4 TDD: OCNG TDD Pattern 4 for 5 ms downlink-to-uplink switch-point periodicity

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 – 5
	0
	0
	0
	0
	Note 2

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter
[image: image127.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP TS 36.211 [9].

Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter 
[image: image128.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


D.2.5
OCNG TDD pattern 5: outer resource blocks allocation in 10 MHz for MBSFN ABS

Table D.2.5-1: OP.5 TDD: OCNG TDD Pattern 5 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 – 12
	0
	0
	0
	Table 
D.2.5-2
	Note 2

	37 – 49
	0
	0
	0
	
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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 The parameter
[image: image131.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table 4.2-2 in TS 36.211 [16]. Any of the subframes 3, 4, 8 and 9 configured as MBSFN ABS in a test shall not contain any PMCH data and shall contain CRS only in the first symbol of the first time slot. The subframe(s) configured as MBSFN ABS depend upon the MBSFN ABS pattern used in the test.
Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image132.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.


Table D.2.5-2: OP.5 TDD: OCNG TDD Pattern 5 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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 [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

	0 – 12
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

	37 – 49
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

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


D.2.6
OCNG TDD pattern 6: full bandwidth allocation in 10 MHz for MBSFN ABS

Table D.2.6-1: OP.6 TDD: OCNG TDD Pattern 6 for 5ms downlink-to-uplink switch-point periodicity

	Allocation


[image: image135.wmf]PRB

n


	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 – 49
	0
	0
	0
	0
	Note 2

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter
[image: image137.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in TS 36.211 [16]. Any of the subframes 3, 4, 8 and 9 configured as MBSFN ABS in a test shall not contain any PMCH data and shall contain CRS only in the first symbol of the first time slot. The subframe(s) configured as MBSFN ABS depend upon the MBSFN ABS pattern used in the test.
Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image138.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.


D.2.7
OCNG TDD pattern 7: outer resource blocks allocation in 20 MHz

Table D.2.7-1: OP.7 TDD: OCNG TDD Pattern 7 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 – 37
	0
	0
	0
	Table
D.2.7-2
	Note 2

	62 – 99
	0
	0
	0
	
	

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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 The parameter
[image: image141.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table 4.2-2 in 3GPP TS 36.211 [16].

Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image142.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


Table D.2.7-2: OP.7 TDD: OCNG TDD Pattern 7 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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 [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

	0 – 37
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

	62 – 99
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

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


D.2.8
OCNG TDD pattern 8: full bandwidth allocation in 20 MHz

Table D.2.8-1: OP.8 TDD: OCNG TDD Pattern 8 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 – 99
	0
	0
	0
	0
	Note 2

	Note 1:
The allocation of any PDSCH with or without SIB1 applies only to the subframes not configured as PRS subframes.
Note 2:
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. The parameter
[image: image147.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP TS 36.211 [16].

Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image148.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


D.2.9
OCNG TDD pattern 9: outer resource blocks allocation in 5 MHz

Table D.2.9-1: OP.9 TDD: OCNG TDD Pattern 9 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 – 6
	0
	0
	0
	Table A.3.2.1.7-2
	Note 2

	18 – 24
	0
	0
	0
	
	

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2: 
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 The parameter
[image: image151.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration defined in Table 4.2-2 in 3GPP TS 36.211 [16].

Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image152.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


Table D.2.9-2: OP.9 TDD: OCNG TDD Pattern 9 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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 [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

	0 – 6
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

	18 – 24
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	

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


D.2.10
OCNG TDD pattern 10: full bandwidth allocation in 5 MHz

Table D.2.10-1: OP.10 TDD: OCNG TDD Pattern 10 for 5ms downlink-to-uplink switch-point periodicity

	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	Subframe (Note 1)
	

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

	0 – 24
	0
	0
	0
	0
	Note 2

	Note 1:
PDSCH allocation applies only to subframes not configured as PRS subframes.

Note 2:
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. The parameter
[image: image157.wmf]PRB

g

is used to scale the power of PDSCH.

Note 3:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in 3GPP TS 36.211 [16].

Note 4:
If two or more transmit antennas with CRS are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image158.wmf]PRB

g

 applies to each antenna port separately, so the transmit power is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.


D.2.11
OCNG TDD pattern 11: Generic resource blocks allocation (without MBSFN)
Table D.2.11-1: OP.11 TDD: OCNG TDD Pattern 11

	OCNG

Pattern

Name
	Bandwidth

(MHz)
	Allocation
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	Relative power level 
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 [dB]
	PDSCH Data

	
	
	
	Subframe
	

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

	OP.11 TDD 
	10
	0 – 49Note 1,2
	0
	0
	0
	0
	Note 3

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Note 1:
The OCNG pattern is used only for a serving cell of the UE under test.
Note 2:
The OCNG allocation applied to all downlink physical resource blocks (PRBs) except the REs that are allocated for the PDSCH for the UE under test.

Note 3:
OCNG PRBs 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. The parameter  
[image: image161.wmf]PRB

g

is used to scale the power of PDSCH.

Note 4:
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image162.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 5:
Subframes available for DL transmission depends on the Uplink-Downlink configuration in Table 4.2-2 in TS 36.211 [16]


D.3
OCNG Patterns for Narrowband IoT

The following Narrowband OCNG patterns (NOCNG) are used for modelling allocations to UEs not under test in a Narrowband IoT cell. Depending on scenario, allocations may be for UEs of category NB1only, or for UEs of category NB1 as well as of other categories. The former is applicable to guard-band and stand-alone deployments of Narrowband IoT, whereas the latter is applicable to in-band deployment. In order to allow different power levels for the LTE cell and the Narrowband IoT cell, a distinction is made between OCNG and NOCNG where the latter is used for category NB1 UEs and the former is used for other UE categories.

OCNG in the LTE cell is expressed by parameters OCNG_RA and OCNG_RB which together with a relative power level (
[image: image163.wmf]g

) specifies the PDSCH-to-RS EPRE ratio in OFDM symbols with and without LTE cell-specific reference symbols, respectively. The relative power, which is used for modelling boosting per virtual LTE UE allocation, is expressed by:
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where 
[image: image165.wmf]i

g

 denotes the relative power level of the i:th virtual LTE UE. 

Moreover in each test case NOCNG is expressed by parameters NOCNG_RA and NOCNG_RB which together with a relative power level (
[image: image166.wmf]g

) specifies the <channel>-to-RS EPRE ratio in OFDM symbols with and without Narrowband reference symbols (NB-RS), respectively. The relative power, which is used for modelling boosting per virtual UE category NB1 allocation, is expressed by:
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where 
[image: image168.wmf]k

γ

 denotes the relative power level of the k:th virtual NB-IoT UE, and channel may be either of NPDCCH and NPDSCH.

The parameter settings of OCNG_RA, OCNG_RB, NOCNG_RA, NOCNG_RB and the set of relative power levels 
[image: image169.wmf]g

are chosen such that when also taking allocations to the UE category NB1 under test into account, as given by a NPDCCH and NPDSCH reference channels, a transmitted power spectral density that is constant on an OFDM symbol basis is targeted.

D.3.1
Narrowband IoT OCNG FDD pattern 1: In-band NB-IoT in 10 MHz EUTRAN cell

Table D.3.1-1: NOP.1 FDD: OCNG FDD Pattern 1

	Allocation


[image: image170.wmf]PRB

n


	Relative power level 
[image: image171.wmf]PRB

g

 [dB]
	PDSCH

Data
	NPDCCH and NPDSCH

Data

	
	Subframe
	
	

	
	0, 4
	5, 9
	1-3, 6-8
	
	

	0 – 29, 35 – 49
	0
	0
	0
	Note 1
	N/A

	30 – 34
	0 (Note 3)
	0 (Note 3)
	N/A
	N/A
	Note 2

	30 – 34
	N/A
	N/A
	0
	Note 1
	N/A

	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 QPSK modulated pseudo random data. The parameter 
[image: image172.wmf]PRB

g

is used to scale the power of PDSCH. 
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image173.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 2:
This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter 
[image: image174.wmf]PRB

g

is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter
[image: image175.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 3:
Value of 
[image: image176.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS, and NPBCH in anchor cell (
[image: image177.wmf]PRB

n

= 30).

Note 4:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

N/A: 
Not Applicable


D.3.2
Narrowband IoT OCNG FDD pattern 2: guard band NB-IoT in 10 MHz EUTRAN cell

Table D.3.2-1: NOP.2 FDD: OCNG FDD Pattern 2

	Allocation


[image: image178.wmf]PRB

n


	Relative power level 
[image: image179.wmf]PRB

g

 [dB]
	PDSCH

Data
	NPDCCH and NPDSCH

Data

	
	Subframe
	
	

	
	0, 4
	5, 9
	1-3, 6-8
	
	

	0-49
	0
	0
	0
	Note 1
	N/A

	50-52
	0
	0 (Note 3)
	0
	N/A
	Note 2

	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 QPSK modulated pseudo random data. The parameter 
[image: image180.wmf]PRB

g

is used to scale the power of PDSCH. 
If two or more transmit antennas with CRS are used in the test, the PDSCH part of OCNG shall be transmitted to the virtual users by all the transmit antennas with CRS and according to the antenna transmission mode 2. The parameter
[image: image181.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the PDSCH part of OCNG is equal between all the transmit antennas with CRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.

Note 2:
This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter 
[image: image182.wmf]PRB

g

is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter
[image: image183.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.
Note 3:
Value of 
[image: image184.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS and PBCH in anchor cell (
[image: image185.wmf]PRB

n

= 50).

Note 4:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over OCNG and NOCNG.

N/A: 
Not Applicable


D.3.3
Narrowband IoT OCNG FDD pattern 3: standalone NB-IoT

Table D.3.3-1: NOP.3 FDD: OCNG FDD Pattern 3

	Allocation


[image: image186.wmf]PRB

n


	Relative power level 
[image: image187.wmf]PRB

g

 [dB]
	NPDCCH and NPDSCH

Data

	
	Subframe
	

	
	0, 4
	5, 9
	1-3, 6-8
	

	0 – 5
	0 (Note 1)
	0 (Note 1)
	0
	Note 2

	Note 1:
This physical resource block is assigned to a virtual UE for transmission of NPDCCH or NPDSCH; the data transmitted over the NOCNG NPDCCH or NPDSCH shall be uncorrelated QPSK modulated pseudo random data. The parameter 
[image: image188.wmf]PRB

g

is used to scale the power of NPDCCH and NPDSCH.
If two transmit antennas with NBRS are used in the test, the NPDCCH and NPDSCH parts of NOCNG shall be transmitted to the virtual users by both transmit antennas with NBRS and according to the antenna transmission mode 2. The parameter
[image: image189.wmf]PRB

g

 applies to each antenna port separately, so the transmit power of the NPDCCH and NPDSCH parts of NOCNG is equal between both the transmit antennas with NBRS used in the test. The antenna transmission modes are specified in clause 7.1 in TS 36.213.
Note 2:
Value of 
[image: image190.wmf]PRB

g

is applicable to PRBs not used for transmission of NPSS, NSSS and PBCH in anchor cell (
[image: image191.wmf]PRB

n

= 0).
Note 3:
SI transmissions, and NPDCCH and NPDSCH for the UE under test, have precedence over NOCNG.
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