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	Reason for change:
(

	In TM9 demodulation tests, the following items require modifications:

1)  The beamforming model in Table 8.3.1-1 refers to Section B.4 instead of B.4.1 and B.4.2 (as done in Table 8.3.2-1 for TDD). There is an ambiguity as Section B.4 includes now three sub-sections where the last one B.4.3 is not intended for TM8 and TM9 demodulation tests.

2)  Table 8.3.1.1-1: reference to Note 5 needs to be removed at row “Symbols for unused PRBs” as Note 5 was previously removed at the bottom of the table.

3)  Table 8.3.1.1-1, the note “The two UEs’ scrambling identities   are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.” is missing as well as its reference whereas these are found for TDD in Table 8.3.2.1-3. Reference to Note 3 is also missing in Table 8.3.1.1-1 at row “Simultaneous transmission” as well as to the missing note.

4)  Table 8.3.1.2-1: reference to Note 5 needs to be removed at row “Symbols for unused PRBs” as Note 5 was previously removed at the bottom of the table. Note 2 and Note 3 should not be there and are contradicting as such since dual-layer spatial multiplexing makes use of both antenna ports 7 and 8 and not only one of them. Additionally, there is no interference signal in this test case.

5)  Table 8.3.2.1A-1: reference to Note 5 needs to be removed at row “Symbols for unused PRBs” as Note 5 was previously removed at the bottom of the table.

6)  Table 8.3.2.1A-1: the note “The two UEs’ scrambling identities   are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.” is missing as well as its reference whereas these are found for TDD in Table 8.3.2.1-3. Reference to Note 3 is also missing in Table 8.3.2.1A-1 at row “Simultaneous transmission” as well as to the missing note.

7)  Table 8.3.2.3-1: reference to Note 5 needs to be removed at row “Symbols for unused PRBs” as Note 5 was previously removed at the bottom of the table. Note 2 and Note 3 should not be there and are contradicting as such since dual-layer spatial multiplexing makes use of both antenna ports 7 and 8 and not only one of them. Additionally, there is no interference signal in this test case.

	
	

	Summary of change:
(

	The following modifications are made:

1)  The beamforming model in Table 8.3.1-1 now refers to Section B.4.1 and Section B.4.2.

2)  Table 8.3.1.1-1, Symbols for unused PRBs: reference to Note 5 is removed.

3)  Table 8.3.1.1-1: Added a new “Note 5:  The two UEs’ scrambling identities   are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.” as well as references to (Note 3, 5) at row “Simultaneous transmission” as well as to the missing note.

4)  Table 8.3.1.2-1: Removed reference to Note 5. Removed Note 2 and Note 3, re-labelled Note 4 to Note 2 and reference to Note 4 was changed accordingly to a reference to Note 2.

5)  Table 8.3.2.1A-1 reference to Note 5 is removed at row “Symbols for unused PRBs”

6)  Table 8.3.2.1A-1: Added a new “Note 5:  The two UEs’ scrambling identities   are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.” as well as references to (Note 3, 5) at row “Simultaneous transmission” as well as to the missing note.

7)  Table 8.3.2.3-1: Removed reference to Note 5. Removed Note 2 and Note 3, re-labelled Note 4 to Note 2 and reference to Note 4 was changed accordingly to a reference to Note 2.
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—————————————————— START OF MODIFICATIONS ———————————————
8.3
Demodulation of PDSCH (User-Specific Reference Symbols)

8.3.1
FDD
The parameters specified in Table 8.3.1-1 are valid for FDD unless otherwise stated. 
Table 8.3.1-1: Common Test Parameters for User-specific Reference Symbols
	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

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

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

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Beamforming Model
	
	As specified in Section B.4.1 and B.4.2

	Precoder update granularity
	
	Frequency domain: 1 PRG for Transmission mode 9

Time domain: 1 ms

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4]

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4]


8.3.1.1
Single-layer Spatial Multiplexing
For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements are specified in Table 8.3.1.1-1 and 8.3.1.1-2, with the addition of the parameters in Table 8.3.1.1-3 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power. 

Table 8.3.1.1-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations 

	parameter
	Unit
	Test 1
	Test 2

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

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	Subframes
	5 / 2
	5 / 2

	CSI reference signal configuration
	
	0
	3

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /

0001000000000000
	3 /

0001000000000000
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N

at antenna port
	dBm/15kHz
	-98
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50
	50

	Simultaneous transmission
	
	No
	Yes (Note 3, 5)

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the input signal under test.

Note 4:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.
Note 5:
The two UEs’ scrambling identities 
[image: image5.wmf]SCID

n

 are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.


Table 8.3.1.1-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	TBD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-1
	1-8


Table 8.3.1.1-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	2
	10 MHz
64QAM ½
	TBD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	21.9
	2-8

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.


8.3.1.2
Dual-Layer Spatial Multiplexing
For dual-layer transmission on antenna ports 7 and 8 upon detection of a PDCCH with DCI format 2C, the requirements are specified in Table 8.3.1.2-2, with the addition of the parameters in Table 8.3.1.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the rank-2 performance for full RB allocation, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power.
Table 8.3.1.2-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations

	parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	Cell-specific reference signals
	
	Antenna ports 0 and 1

	CSI reference signals
	
	Antenna ports 15,16

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	Subframes
	5 / 2

	CSI reference signal configuration
	
	8

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /

0010000000000000
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note2)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	No

	Note 1:
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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.


Table 8.3.1.2-2: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM ½
	TBD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	13.3
	2-8


—————————————————— END OF MODIFICATIONS ————————————————

—————————————————— START OF NEXT MODIFICATIONS ————————————
8.3.2.1A
Single-layer Spatial Multiplexing
For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements are specified in Table 8.3.2.1A-2 and 8.3.2.1A-3, with the addition of the parameters in Table 8.3.2.1A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power. 

Table 8.3.2.1A-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations

	Parameter
	Unit
	Test 1
	Test 2

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

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,22
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	Subframes
	5 / 4
	5 / 4

	CSI reference signal configuration
	
	1
	3

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4 /

0010000100000000
	4 /             0010000000000000
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at antenna port
	dBm/15kHz
	-98
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50
	50

	Simultaneous transmission
	
	No
	Yes (Note 3, 5)

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the input signal under test.

Note 4:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.
Note 5:
The two UEs’ scrambling identities 
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 are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.


Table 8.3.2.1A-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	TBD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	-0.6
	1-8


Table 8.3.2.1A-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	2
	10 MHz
64QAM 1/2
	TBD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	22.1
	2-8

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.


—————————————————— END OF MODIFICATIONS ————————————————

—————————————————— START OF NEXT MODIFICATIONS ————————————
8.3.2.3
Dual-Layer Spatial Multiplexing
For dual-layer transmission on antenna ports 7 and 8 upon detection of a PDCCH with DCI format 2C, the requirements are specified in Table 8.3.2.3-2, with the addition of the parameters in Table 8.3.2.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the rank-2 performance for full RB allocation, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power.
Table 8.3.2.3-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations

	parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	Cell-specific reference signals
	
	Antenna ports 0 and 1

	CSI reference signals
	
	Antenna ports 15,16

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	Subframes
	5 / 4

	CSI reference signal configuration
	
	8

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4 /

0010000000000000
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	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 2)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	No

	Note 1:
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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.


Table 8.3.2.3-2: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 1/2
	TBD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	14.5
	2-8


—————————————————— END OF MODIFICATIONS ————————————————
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