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1   Background
The new SI on LTE DL 8Rx antenna ports [1] was approved in RAN#76. During extensively discussion in RAN4#84 meeting, there were two concerns. One is the number of the test cases and the other is the evaluation purpose. Considering the work load, only 2Tx test case was kept. As one of the motivation for PDCCH/PCFICH with 8Rx is enhancing the PDCCH capacity, some company insisted on comparing the demodulation performance between 4 Rx with 4 CCE and 8Rx with 2CCE even though that it is not fair.  After discussion and making compromise, the evaluation scenarios for PDCCH/PCFICH were agreed as following which were captured in WF [2].

Table 1 simulation assumptions for PCFICH/PDCCH

	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

	3
	10MHz
	2 CCE
	R.16 FDD
	 EVA70
	2 x 8 Low


In this paper, the simulation results were provided based on the agreements achieved in last meeting. 
2   Simulation assumptions
The parameters for the fixed reference channel R.16 FDD were list in the table 2.
Table 2 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


3   Simulation results
The simulation results of 4Rx and 8Rx with 2 Tx are depicted in Figure 1.
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Figure 1 simulation results for PCFICH/PDCCH 2Tx

From the simulation results in Figure 1, the performance gain of 8Rx compared to 4Rx is about 2.9dB. And the performance of 4Rx with 4 CCE is almost the same as that of 8Rx with 2 CCE.
4   Discussion on the PDCCH test case

To improve the PDCCH performance, SFBC-MMSE/MMSE-IRC receiver is more and more popular. For the MMSE/MMSE-IRC receiver, the equalizer coefficients matrix is 
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The size of channel matrix H and 
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 respectively. If
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 is needed to calculate which is a great challenge for receiver. From the view of implementation complexity, the 8Rx PDCCH with MMSE/MMSE/IRC is not recommended.

Observation 1: SFBC-MMSE/MMSE-IRC receiver with 8Rx is a great challenge for receiver.

As the typical scenario for 8Rx deployment is the high data rate needed scenario which could adopt high modulation order (like 256QAM and 1024 QAM) and/or high rank, the high modulation order and/or the higher rank will work at very high SNR. From the simulation results depicted in Figure 1, it can be observed that the PDCCH with 4Rx can achieve robust performance at very low SNR (-4dB). From the view of PDCCH/PDSCH work points, it can be observed that the PDCCH with 4Rx can support high data rate transmission. 

Observation 2:  PDCCH with 4Rx can support high data rate transmission.
Based on the discussion on aspects of performance and implementation complexity above, the proposal is 

 Proposal: Not introduce PDCCH with 8Rx requirements in RAN4.
5   Conclusion
In this contribution, the evaluation results are provided based on the approved the simulation assumptions. Based on the evaluation and the discussion on PDCCH with 8Rx test case, the conclusions are 
Observation 1: SFBC-MMSE/MMSE-IRC receiver with 8Rx is a great challenge for receiver.

Observation 2:  PDCCH with 4Rx can support high data rate transmission.

Proposal: Not introduce PDCCH with 8Rx requirements in RAN4.
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