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1   Background
A new SI on LTE DL 8Rx antenna ports [1] was approved in RAN#76. The objectives of PDSCH with rank lower than or equal to 4 are listed in the following. In this contribution, simulation assumptions and initial evaluation results are provided. 
1.1.1   4.1
Objective of SI or Core part WI or Testing part WI

The study item has the following objectives for evaluation of performance for downlink 8Rx antennas:

· Evaluation of PDSCH demodulation performance with 8Rx for the transmission with rank lower than or equal to 4 

· Identify the scenarios for the evaluations

· Identify the necessary parameters including MCS, rank (≤4), antenna configuration and MIMO channel correlation, and propagation conditions

· Minimize the evaluation case numbers as much as possible

· Run link level simulations, and compare 8Rx performance with 4Rx under the identified scenarios to investigate the performance gain
· Use MMSE-IRC as the reference receiver

· Based on the above evaluation results, identify the UE RF, RRM and UE performance requirements, which will be specified.

· Identify the scope and objectives of UE performance requirements for 8Rx
· UE demodulation requirements

· CSI requirements
2   Simulation assumptions

In the companion paper, the following cases in Table 1 were proposed. In the subsection of section 2, the detailed simulation assumptions are provided.
Table 1 list of evaluation cases

	tests cases
	Receive antenna number
	Set up

	PDSCH
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rank


	TM3
	4Rx/8Rx
	10MHz, 2x4 low, EVA70, rank2 (in section 8.10.1.1.2)

	
	TM4
	4Rx/8Rx
	10MHz,4x4 low, EPA5, rank4 (in section 8.10.1.1.8)


2.1   PDSCH

2.1.1   Rank≤4

The simulation assumptions of TM3/4 are provided in Table 1~2 respectively.

Table 1 simulation assumptions for TM3 2 layer
	Test number
	Transmission mode
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Correlation matrix and antenna config.

	1
	TM3
	10 MHz

16QAM,1/2
	R.11 FDD
	EVA70
	2x4 Low

	2
	TM3
	10 MHz

16QAM
	R.11 FDD
	EVA70
	2x8 Low


Table 1A Parameters for fixed reference channel R.11 FDD
	Parameters 
	unit
	value

	Reference channel
	
	R.11 FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	50

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	12960

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	12960

	Number of Code Blocks 
(Notes 3 and 4)
	
	

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

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	3

	Binary Channel Bits (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26400

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	24768

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	11.664

	UE Category
	
	≥ 2

	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.

Note 5:
For R.11-3 resource blocks of RB6–RB45 are allocated.


Table 2 simulation assumptions for TM4 4 layer

	Test number
	Transmission mode
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Correlation matrix and antenna config.

	1
	TM4
	10 MHz

16QAM,1/2
	R.74 FDD
	EPA5
	4x4 Low

	2
	TM4
	10 MHz

16QAM,1/2
	R.74 FDD
	EPA5
	4x8 Low


Table 2A Parameters for fixed reference channel R.74 FDD
	Parameters 
	unit
	value

	Reference channel
	
	R.74 FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	50

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	25456

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	22920



	Number of Code Blocks
(Notes 3 and 4)
	
	

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

	  For Sub-Frame 5
	
	N/A

	  For Sub-Frame 0
	
	5

	Binary Channel Bits (Note 4)
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	51200

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	48128

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	22.657

	UE Category
	
	≥ 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.

Note 5: 
For R.85 FDD, 24 RBs are allocated on RB 0-20 and 30-32.


3   Simulation results

3.1   PDSCH

3.1.1   Rank≤4

The simulation results of TM3/4 are provided in Figure 1~2.
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Figure 1 simulation results for TM3, 2layer
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Figure 2 simulation results for TM4, 4layer
From the simulation results depicted in figure 1~2, 3.6dB and 3.8 dB for TM3 2 layer and TM4 4layer with 8Rx respectively can be observed compare to TM3 2 layer and TM4 4layer with 4Rx.

Observation 1: Significant performance gain can be achieved for PDSCH with 8Rx compared to 4Rx.
4   Conclusion
In this contribution, the initial PDSCH evaluation results with rank lower than or equal to 4 are provided. The conclusion is 
Observation 1: Significant performance gain can be achieved for PDSCH with 8Rx compared to 4Rx.
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