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1   Background
A new SI on LTE DL 8Rx antenna ports [1] was approved in RAN#76. The objectives are listed in the following. In this contribution, 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 PCFICH/PDCCH demodulation performance with 8Rx

· Identify the scenarios for the evaluations

· Identify the necessary parameters including CCE levels, 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 performance under the identified scenarios to investigate the performance gain
· Use MMSE 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 PCFICH/PDCCH evaluation cases

	tests cases
	Transmit antenna number
	Set up

	PCFICH/PDCCH
	1Tx
	10MHz, 1x4 Low, ETU70, 8 CCE (section 8.10.2.1.1)

	
	
	10MHz, 1x8 Low, ETU70, 8 CCE (section 8.10.2.1.1)

	
	2Tx
	10MHz, 2x4 Low, EVA70, 4 CCE (section 8.10.2.1.2)

	
	
	10MHz, 2x8 Low, EVA70, 4 CCE (section 8.10.2.1.2)

	
	4Tx
	10MHz, 4x4 Low, EPA70, 2 CCE (section 8.10.2.1.3)

	
	
	10MHz, 4x8 Low, EPA70, 2 CCE (section 8.10.2.1.3)


2.1   PCFICH/PDCCH

2.1.1   1Tx
Table 4 simulation assumptions for PCFICH/PDCCH, 1Tx
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	
	

	1
	10 MHz
	8 CCE
	R.15 FDD
	ETU70
	1x4 Low

	2
	10 MHz
	8 CCE
	R.15 FDD
	ETU70
	1x8 Low


Table 4A Parameters for fixed reference channel R.15 FDD
	Parameters
	unit
	value

	Reference channel
	
	R.15 FDD

	Number of transmitter antennas
	
	1

	Channel bandwidth
	MHz
	10

	Number of OFDM symbols for PDCCH
	symbols
	2

	Aggregation level
	CCE
	8 

	DCI Format
	
	1

	Cell ID
	
	0

	Payload (without CRC)
	Bits
	31


2.1.2   2Tx

Table 5 simulation assumptions for PCFICH/PDCCH, 2Tx
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 

	
	
	
	
	
	

	1 
	10 MHz
	4 CCE
	R.16 FDD
	 EVA70
	2 x 4 Low

	2
	10 MHz
	4 CCE
	R.16 FDD
	 EVA70
	2 x 8 Low


Table 5A Parameters for fixed reference channel R.16 FDD
	Parameters
	unit
	value

	Reference channel
	
	R.16 FDD

	Number of transmitter antennas
	
	2

	Channel bandwidth
	MHz
	10

	Number of OFDM symbols for PDCCH
	symbols
	2

	Aggregation level
	CCE
	4

	DCI Format
	
	2

	Cell ID
	
	0

	Payload (without CRC)
	Bits
	43


2.1.3   4Tx

Table 6 simulation assumptions for PCFICH/PDCCH, 4Tx

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 

	
	
	
	
	
	

	1 
	10 MHz
	2 CCE
	R.17 FDD
	 EPA70
	4 x 4 Low

	2
	10 MHz
	2 CCE
	R.17 FDD
	 EPA70
	4 x 8 Low


Table 6A Parameters for fixed reference channel R.17 FDD
	Parameters
	unit
	value

	Reference channel
	
	R.17 FDD

	Number of transmitter antennas
	
	4

	Channel bandwidth
	MHz
	5

	Number of OFDM symbols for PDCCH
	symbols
	2

	Aggregation level
	CCE
	2

	DCI Format
	
	2

	Cell ID
	
	0

	Payload (without CRC)
	Bits
	42


3   Simulation results
3.1   PCFICH/PDCCH
3.1.1   1Tx

The simulation results of 4Rx and 8Rx with 1 Tx are depicted in Figure 1.
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Figure 1 simulation results for PCFICH/PDCCH 1Tx

From the simulation results in Figure 1, the performance gain of 8Rx compared to 4Rx is about 2.4dB.
3.1.2   2Tx

The simulation results of 4Rx and 8Rx with 2 Tx are depicted in Figure 2.
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Figure 2 simulation results for PCFICH/PDCCH 2Tx

From the simulation results in Figure 2, the performance gain of 8Rx compared to 4Rx is about 2.9dB.

3.1.3   4Tx

The simulation results of 4Rx and 8Rx with 4 Tx are depicted in Figure 3.
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Figure 3 simulation results for PCFICH/PDCCH 4Tx

From the simulation results in Figure 3, the performance gain of 8Rx compared to 4Rx is about 3.3dB.

Observation 1: Significant performance gain can be achieved for PCFICH/PDCCH with 8Rx compared to 4Rx.
4   Conclusion
In this contribution, the initial evaluation results are provided. The conclusions are:
Observation 1: Significant performance gain can be achieved for PCFICH/PDCCH with 8Rx compared to 4Rx.
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