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1   Background
During RAN4#80bis meeting, RAN4 agreed the way forward [1], the following agreements about PDSCH are reached:
· Test cases

· TM2

· TM4 rank 1

· TM9 rank 1
· Whether to introduce additional transmission modes will be discussed in RAN4#81
· TM2 test

· Antenna configuration : 2x1 low correlation

· Propagation condition : ETU70

· FRC : 16QAM 1/2

· TM4 rank 1 test

· Antenna configuration : [4x1] low correlation

· Propagation condition : EVA5

· FRC : 64QAM 1/2

· CSI reporting mode : PUSCH 1-2

· Reporting interval : 1ms

· TM9 rank 1 test with 2 Tx antenna

· System bandwidth : 5MHz

· Antenna configuration : 2x1 low correlation

· Propagation condition : EPA5

· FRC : QPSK 1/3

· Precoding : WB PMI precoding 

In this contribution, we give our simulation results and related possible performance requirements definition.

2   Discussion

2.1   Demodulation performance requirements scope for PDSCH
As per the approved WID [1], we can know there are clear objectives for introduction of performance requirements for PDSCH demodulation.
· Performance requirements for PDSCH demodulation

· TM2 PDSCH demodulation test

· TM4 rank 1 PDSCH demodulation test

· TM9 rank 1 PDSCH demodulation test

Even if it was formally approved by 3GPP RAN#73 plenary, RAN4 should conform to the objectives and work on those PDSCH demodulation performance requirements. If some company strongly think that additional transmission modes for PDSCH demodulation requirement for Cat.1 like UE with 1Rx, following the 3GPP principle and procedure, we think they should first revise the WID and get the approval of the revised WID, then RAN4 can work on those additional transmission modes for PDSCH demodulation requirements, otherwise, 3GPP principle and procedure will be broken and company can add any requirements they like that are not included in the ever approved WID, the approved WID will lose its meaning in some aspects.

Proposal 1: RAN4 should strictly comply with the objectives defined in the approved WID RP-161898[3].
2.2   PDSCH demodulation performance requirements definition
As per we discussed in RAN4#80bis, compared to DL Category 0 UE requirements defined in section 8.9 of TS 36.101, the idea of WID is to specify the same set of requirements as those for MTC UE. 

The maximum TB size per TTI for UE Category 1 is 10296 bits, while the maximum TB size per TTI for MTC UE DL category 0 is 1000 bits. So to have good test for UE category 1, it is straightforward to extend the existing DL Category 0 UE PDSCH demodulation performance requirements to UE Category 1 by increasing the TB size for the reference channel , and also the existing section of 8.9 Demodulation (single receiver antenna) of TS 36.101 is for single receiver antenna, it is reasonable to put together with the DL Category 0 PDSCH demodulation performance requirements, in such case the PDSCH performance requirements for Cat.1 like UE with 1Rx will look like as following:
------------------------------- Text in 36.101 --------------------------------
8.9
Demodulation (single receiver antenna)
The SNR deifintion is given in Clause 8.1.1 where the number of receiver antennas NRX assumed for the minimum performance requirement in this clause is 1.

8.9.1
PDSCH

8.9.1.1
FDD and half-duplex FDD (Fixed Reference Channel)
The parameters specified in Table 8.9.1.1-1 are valid for FDD and half-duplex FDD tests unless otherwise stated. The half-duplex FDD is not applicable to the requirements for Category [1] UE.
Table 8.9.1.1-1: Common Test Parameters (FDD and half-duplex FDD)

	Parameter
	Unit
	Value 

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	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 per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	Precoder update granularity
	
	Frequency domain: 1 PRG

Time domain: 1 ms for Transmission mode 9


8.9.1.1.1
Transmit diversity performance (Cell-Specific Reference Symbols)
8.9.1.1.1.1
Minimum Requirement 2 Tx Antenna Port

The requirements are specified in Table 8.9.1.1.1.1-2, with the addition of the parameters in Table 8.9.1.1.1.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.

Table 8.9.1.1.1.1-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test 1 

	Downlink power allocation
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	PDSCH transmission mode
	
	2

	Note 1:
[image: image4.wmf]1

=

B

P

.


Table 8.9.1.1.1.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Band-width and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
16QAM 1/2
	R. 62 FDD
	OP.1 FDD
	EPA5
	2x1 Low
	70
	9.0
	0
	-

	2
	5MHz
16QAM 1/2
	R.11-2 FDD
	OP.1 FDD
	ETU70
	2x1 Low
	70
	TBD
	-
	[1]

	
	10MHz
16QAM 1/2
	R.11-3 FDD
	OP.1 FDD
	ETU70
	2x1 Low
	70
	TBD
	-
	[1]


8.9.1.1.2
Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols) 
8.9.1.1.2.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.9.1.1.2.1-2, with the addition of the parameters in Table 8.9.1.1.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with frequency selective precoding.

Table 8.9.1.1.2.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1
	Test 2

	Downlink power allocation
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	Precoding granularity
	PRB
	6
	4 for Test 2 with 5MHz BW, 6 for Test 2 with 10MHz BW

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	8
	1

	Reporting mode
	
	PUSCH 1-2
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	001111
	001111

	PDSCH transmission mode
	
	4
	4

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


Table 8.9.1.1.2.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL category
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
64QAM 1/2
	R. 63 FDD
	OP.1 FDD
	EPA5
	2x1Low
	70
	13.2
	0
	-

	2
	5MHz

64QAM 1/2
	R.1-1 FDD
	OP.1 FDD
	EVA5
	[4x1] Low
	70
	TBD
	-
	[1]

	
	10MHz

64QAM 1/2
	R.1-2 FDD
	OP.1 FDD
	EVA5
	[4x1] Low
	70
	TBD
	-
	[1]


8.9.1.1.3
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)
8.9.1.1.3.1
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 8.9.1.1.3.1-2 with the addition of the parameters in Table 8.9.1.1.3.1-1 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, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power. Also to verify periodic wideband PMI feedback for Test 2.
Table 8.9.1.1.3.1-1: 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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	0 (Note 1)
	0 (Note 1)

	
	(
	dB
	-3
	-3

	Beamforming model
	
	Annex B.4.1
	N/A

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

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

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

	CSI reference signal configuration
	
	0
	0

	Zero-power CSI-RS configuration

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

0001000000000000
	3 /

0001000000000000
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	Symbols for unused PRBs
	
	OCNG (Note 3)
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	6 
	25 for Test 2 with 5MHz BW, and 26 for Test 2 with 10MHz BW.

	PDSCH transmission mode
	
	9
	9

	Reporting mode
	
	N/A
	PUCCH 1-1

	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:
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 8.9.1.1.3.1-2: 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 DL category
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
QPSK 1/3
	R. 64 FDD
	OP.1 FDD
	EPA5
	2x1 Low
	70
	4.7
	0
	-

	2
	5MHz

QPSK 1/3
	R.1-3 FDD
	OP.1 FDD
	EPA5
	2x1 Low
	70
	TBD
	-
	[1]

	
	10MHz

QPSK 1/3
	R.43 FDD
	OP.1 FDD
	EPA5
	2x1 Low
	70
	TBD
	-
	[1]


------------------------------- Text in 36.101 --------------------------------
Related FRC for Cat.1 like UE with 1Rx to be defined:
------------------------------- Text in 36.101 --------------------------------
A.3.3.2
Multi-antenna transmission (Common Reference Symbols)

<Unchanged Sections Skipped>
A.3.3.2.2
Four antenna ports

Table A.3.3.2.2-1: Fixed Reference Channel four antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.12 FDD
	R.13 FDD
	R.14 FDD
	R.14-1 FDD
	R.14-2 FDD
	R.14-3 FDD
	R.36 FDD
	R.14-4 FDD
	R.14-5 FDD
	R.14-6 FDD
	R.14-7 FDD
	R.72 FDD
	R.73 FDD
	R.74 FDD

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	10
	20
	10
	1.4
	3
	5
	15
	10
	10
	10

	Allocated resource blocks (Note 4)
	
	6
	50
	50
	6
	3
	100
	50
	6
	15
	25
	75
	50
	50
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9
	8
	8
	9
	9
	8
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	64QAM
	16QAM
	16QAM
	16QAM
	16QAM
	256QAM
	64QAM
	16QAM

	Target Coding Rate
	
	1/3
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	0.62
	0.43
	1/2

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	4392
	12960
	1544
	744
	25456
	18336
	1192
	3368
	5736
	19080
	31704
	16416 (CW0)

32856 (CW1)
	25456

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

	  For Sub-Frame 0
	Bits
	152
	3624
	11448
	N/A
	N/A
	22920
	18336
	N/A
	2664
	4968
	19080
	31704
	15264 (CW0)

30576 (CW1)
	22920



	Number of Code Blocks
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	3
	1
	1
	5
	3
	1
	1
	1
	4
	3
	3 (CW0)

6 (CW1)
	5

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

	  For Sub-Frame 0
	
	1
	1
	2
	N/A
	N/A
	4
	3
	N/A
	1
	1
	4
	3
	3 (CW0)

5 (CW1)
	5

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1248
	12800
	25600
	3072
	1536
	51200
	38400
	2496
	6960
	11600
	38400
	51200
	38400 (CW0)

76800 (CW1)
	51200

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

	  For Sub-Frame 0
	Bits
	480
	12032
	24064
	N/A
	N/A
	49664
	36096
	N/A
	5424
	10064
	36864
	48128
	36096 (CW0)

72192 (CW1)
	48128

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	0.342
	3.876
	11.513
	1.235
	0.595
	22.656
	16.502
	0.954
	2.961
	5.086
	17.172
	28.534
	14.659 (CW0)

29.342 (CW1)
	22.657

	UE Category
	
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 11
	≥ 5
	≥ 5

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

Note 3:
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 4:
Given per component carrier per codeword.


Table A.3.3.2.2-1a: Fixed Reference Channel four antenna ports for UE Category 1 with 1Rx
	Parameters
	Unit
	Value

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

	Channel bandwidth
	MHz
	5
	10
	
	

	Allocated resource blocks (Note 4)
	
	25
	26
	
	

	Allocated subframes per Radio Frame
	
	9
	9
	
	

	Modulation
	
	64QAM
	64QAM
	
	

	Target Coding Rate
	
	1/2
	1/2
	
	

	Information Bit Payload (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	7992
	10296
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	
	

	  For Sub-Frame 0
	Bits
	7480
	9144
	
	

	Number of Code Blocks
(Notes 3 and 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	
	

	  For Sub-Frame 5
	
	N/A
	N/A
	
	

	  For Sub-Frame 0
	
	1
	1
	
	

	Binary Channel Bits (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	17400
	19968
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	
	

	  For Sub-Frame 0
	Bits
	15096
	17664
	
	

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	7.142
	9.151
	
	

	UE Category
	
	[1]
	[1]
	
	

	Note 1: 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz.
Note 2: For R.1-2 resource blocks of RB13–RB38 are allocated.


A.3.3.3
Reference Measurement Channel for UE-Specific Reference Symbols

<Unchanged Sections Skipped>
Table A.3.3.3.2-1: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports 
	Parameter
	Unit
	Value

	Reference channel
	
	R.43 FDD
	R.43-1 FDD
	R.43-2 FDD
	R.50 FDD
	R.48 FDD
	R.66 FDD
	R.75 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10
	10

	Allocated resource blocks
	
	50 (Note 3)
	50 (Note 3)
	50 (Note 5)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	64QAM
	QPSK
	256QAM
	16QAM

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/2
	
	0.77
	0.57

	Information Bit Payload 
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	3624
	3624
	3624
	18336
	6200
	36696
	25456

	  For Sub-Frames 2,3,7,8
	Bits
	3624
	3624
	3624
	16416
	6200
	35160
	25456

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	2984
	2984
	3368
	14688
	4968
	30576
	21384

	Number of Code Blocks (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,4,6,9
	Code blocks
	1
	1
	1
	3
	2
	6
	5

	  For Sub-Frames 2,3,7,8
	Code blocks
	1
	1
	1
	3
	2
	6
	5

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	1
	1
	1
	3
	1
	5
	4

	Binary Channel Bits
	
	
	
	
	
	
	
	

	For Sub-Frames 1,6
	Bits
	12000
	13200
	13200
	36000
	12000
	48000
	43200

	  For Sub-Frames 4,9
	Bits
	12000
	12000
	12000
	36000
	12000
	48000
	43200

	  For Sub-Frames 2,7
	Bits
	11600
	12800
	12800
	34800
	11600
	46400
	41600

	  For Sub-Frames 3,8
	Bits
	11600
	12800
	12800
	34800
	12000
	46400
	41600

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	9840
	9840
	10560
	29520
	9840
	39360
	35424

	Max. Throughput averaged over 1 frame 
	Mbps
	3.1976
	3.1976
	3.236
	15.3696
	5.4568
	31.800
	22.503

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	11-12
	≥ 5

	UE DL Category
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 11
	≥ 6

	
	Note 1:
2 symbols allocated to PDCCH. 

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.
Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 5:
50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 47 resource blocks (RB0–RB23 and RB27–RB49) are allocated in sub-frame 0. In sub-frame 0, PDSCH is rate matched around RB22, RB23 and RB27.


Table A.3.3.3.2-1a: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports for UE Category 1 with 1Rx
	Parameter
	Unit
	Value

	Reference channel
	
	R.1-3 FDD
	

	Channel bandwidth
	MHz
	5
	

	Allocated resource blocks
	
	25 (Note 3)
	

	Allocated subframes per Radio Frame
	
	9
	

	Modulation
	
	QPSK
	

	Target Coding Rate
	
	1/3
	

	Information Bit Payload 
	
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	1800
	

	  For Sub-Frames 2,3,7,8
	Bits
	1800
	

	  For Sub-Frame 5
	Bits
	N/A
	

	  For Sub-Frame 0
	Bits
	1288
	

	Number of Code Blocks (Note 4)
	
	
	

	  For Sub-Frames 1,4,6,9
	Code blocks
	1
	

	  For Sub-Frames 2,3,7,8
	Code blocks
	1
	

	  For Sub-Frame 5
	Bits
	N/A
	

	  For Sub-Frame 0
	Bits
	1
	

	Binary Channel Bits
	
	
	

	For Sub-Frames 1,6
	Bits
	5400
	

	  For Sub-Frames 4,9
	Bits
	5400
	

	  For Sub-Frames 2,7
	Bits
	5200
	

	  For Sub-Frames 3,8
	Bits
	5200
	

	  For Sub-Frame 5
	Bits
	N/A
	

	  For Sub-Frame 0
	Bits
	4104
	

	Max. Throughput averaged over 1 frame 
	Mbps
	1.5688
	

	UE Category
	
	[1]
	

	Note 1:
3 symbols allocated to PDCCH. 

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
25 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 19 resource blocks (RB0–RB9 and RB16–RB24) are allocated in sub-frame 0.
Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


------------------------------- Text in 36.101 --------------------------------
------------------------------- Text in 36.101 --------------------------------
8.9.1.2
TDD (Fixed Reference Channel)

The parameters specified in Table 8.9.1.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.9.1.2-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	7

	Maximum number of HARQ transmission
	
	4

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

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

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

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Precoder update granularity
	
	Frequency domain: 1 PRG

Time domain: 1 ms for Transmission mode 9

	ACK/NACK feedback mode
	
	Multiplexing

	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].


8.9.1.2.1
Transmit diversity performance (Cell-Specific Reference Symbols)
8.9.1.2.1.1
Minimum Requirement 2 Tx Antenna Port 

The requirements are specified in Table 8.9.1.2.1.1-2, with the addition of the parameters in Table 8.9.1.2.1.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.
Table 8.9.1.2.1.1-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test 1-2 

	Downlink power allocation
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	dB
	-3

	
	
[image: image14.wmf]B

r


	dB
	-3 (Note 1)

	
	(
	dB
	0
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	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	Multiplexing

	PDSCH transmission mode
	
	2

	Note 1:
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Table 8.9.1.2.1.1-2: Minimum performance Transmit Diversity (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
16QAM 1/2
	R. 62 TDD
	OP.1 TDD
	EPA5
	2x1 Low
	70
	8.8
	0
	-

	2
	5 MHz
16QAM 1/2
	R.11-2 TDD
	OP.1 TDD
	ETU70
	2x1 Low
	70
	TBD
	-
	[1]

	
	10 MHz
16QAM 1/2
	R.11-3 TDD
	OP.1 TDD
	ETU70
	2x1 Low
	70
	TBD
	-
	[1]


8.9.1.2.2

Closed-loop spatial multiplexing performance (Cell-Specific Reference Symbols)
8.9.1.2.2.1
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.9.1.2.2.1-2, with the addition of the parameters in Table 8.9.1.2.2.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with frequency selective precoding.
Table 8.9.1.2.2.1-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)

	
	(
	dB
	0
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	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2

	CodeBookSubsetRestriction bitmap
	
	001111

	ACK/NACK feedback mode
	
	Multiplexing

	PDSCH transmission mode
	
	4

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

Note 3:
For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms.


Table8.9.1.2.2.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
64QAM 1/2
	R. 63 TDD
	OP.1 TDD
	EPA5
	2x1 Low
	70
	13.1
	0
	-

	2
	5 MHz
64QAM 1/2
	R.x1 TDD
	OP.1 TDD
	EVA5
	[4x1] Low
	70
	TBD
	-
	[1]

	
	10 MHz
64QAM 1/2
	R.x2 TDD
	OP.1 TDD
	EVA5
	[4x1] Low
	70
	TBD
	-
	[1]


8.9.1.2.3
Closed-loop spatial multiplexing performance (User-Specific Reference Symbols)

8.9.1.2.3.1
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 8.9.1.2.3.1-2 with the addition of the parameters in Table 8.9.1.2.3.1-1 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, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power. Also to verify periodic wideband PMI feedback for Test 2.
Table 8.9.1.2.3.1-1: 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)

	
	(
	dB
	-3
	-3

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

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

	Beamforming model
	
	Annex B.4.1
	NA

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

	CSI reference signal configuration
	
	1
	1

	Zero-power CSI-RS configuration

ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4 /
0010000100000000
	4 /
0010000100000000
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	Symbols for unused PRBs
	
	OCNG (Note 4)
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	6
	25 for Test 2 with 5MHz BW, 50 for Test 2 with 10MHz BW

	Simultaneous transmission
	
	No
	No

	PDSCH transmission mode 
	
	9
	9

	Precoding
	
	NA
	PUCCH 1-1

	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:
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 8.9.1.2.3.1-2: 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 DL category
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
QPSK 1/3
	R. 64 TDD
	OP.1 TDD
	EPA5
	2x1 Low
	70
	4.5
	0
	-

	2
	5 MHz
QPSK 1/3
	R.y1 TDD
	OP.1 TDD
	EPA5
	2x1 Low
	70
	TBD
	-
	[1]

	
	10 MHz
QPSK 1/3
	R.50 TDD
	OP.1 TDD
	EPA5
	2x1 Low
	70
	TBD
	-
	[1]


------------------------------- Text in 36.101 --------------------------------
Proposal 2: RAN4 agrees to define the PDSCH demodulation performance requirements and related FRC as above for Cat.1 like UE with 1Rx.
3   Proposals
In this contribution, we give our analyses about the PDSCH demodulation performance requirements definition for Cat.1 like UE with 1Rx and related simulation results as per the agreed simulation assumption in [1], we give our proposals as below:
Proposal 1: RAN4 should strictly comply with the objectives defined in the approved WID RP-161898[3].
Proposal 2: RAN4 agrees to define the PDSCH demodulation performance requirements and related FRC as above for Cat.1 like UE with 1Rx.
4   Reference

[1] R4-168673 “WF on demodulation performance requirements for Cat.1 UE with 1 Rx”, Qualcomm
[2] R4-167632 “Discussion on PDSCH demodulation performance requirements for Cat 1 like UE with 1Rx”, Huawei, HiSilicon
[3] Qualcomm Incorporated, RP-161898, “New Work Item Proposal: Requirements for single receiver UE based on Category 1 for LTE”, 3GPP TSG-RAN Meeting #73, New Orleans, USA, September 19th -22nd, 2016. 
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