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1 Introduction

In the previous Bucharest meeting, simulation results are provided from different companies. According to the discussion, some companies observed that if the precoding is based on PRG, but channel estimation is based on PRB, it has about 3 dB performance degradation. In this contribution, we proposed simulation results further to justify the observation and make the corresponding proposal.  

2 Simulation results

In Figure 1, R-PDCCH performance for 4x2 NLOS channel is given. Simulation assumption is according to [1] and shown in Appendix A. 
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Figure 1: R_PDCCH performance for 4x2 NLOS channel
From the figure, we can see that if the random precoding is used and precoding is constant over PRG, it has about 3.5 dB degradation compared with PRB-based precoding. Based on this observation, if we define generic performance requirement based on PRB-based precoding and PRB-based channel estimation, the PRG-based precoding is really difficult to meet the requirement. In other words, the PRG-based precoding will be ruled out for R-PDCCH implementation. Further, in DL MIMO for TM 9 discussion, the PRG-based precoding is used for this mode. Up to now, we have not seen any technique reason to change the DL MIMO decision regard to this issue. 
Proposal 1: PRG-based precoding shall be used for R-PDCCH requirements definition.
Other aspect is related to the number of CRS ports used. In the Bucharest meeting, some company proposes to use 4 CRS ports in the R-PDCCH performance requirement. If 4 CRS ports are used, additional with port 7, port 8 and CSI RS, the overhead for RS is more than 20%. But with 2 CRS ports, only about 14% overhead is used. Therefore, we propose:
Proposal 2:2 CRS ports are configured in R-PDCCH requirement definition. 
3 Conclusion
In the contribution, R-PDCCH performance is provided for PRG-based precoding and PRB-based channel estimation. We propose

Proposal 1: PRG-based precoding shall be used for R-PDCCH requirements definition.
Proposal 2:2 CRS ports are configured in R-PDCCH requirement definition. 
Appendix A: Reference measurement channels for R-PDCCH
Table x:  Reference Channel

	Parameter
	Unit
	Value
	Notation

	
	
	R.x
	

	Subframe type
	
	Normal
	

	SubframeConfiguration
	
	[11111111] For FDD
	

	
	
	4 for TDD
	

	eNB-RN UL-DL configuration
	
	1
	

	DCI format
	
	Format 2C
	

	Transmission mode
	
	TM9
	

	Payload (without CRC)
	Bits
	42 for FDD
	

	
	
	45 for TDD
	

	DM RS ports reserved (not used) for R-PDCCH transmission
	
	Antenna port 7 and 8
	

	Cell ID
	
	0
	

	Allocated RBs for R-PDCCH
	
	PRB index: 24 25 for level 2

PRB index: 23 24 25 26 for level 4
	

	Channel bandwidths
	MHz
	10
	

	Aggregation level
	
	4, 2
	

	Number of OFDM symbols for R-PDCCH
	
	#3,4,5,6 in the first slot
	

	Precoder
	
	Random Rank =  1 precoder from Rel-8 codebook
	layers 
[image: image2.wmf]1

=

u

 from Table 6.3.4.2.3-2 in 36.211

	Precoder update granularity
	
	Frequency domain: 1 PRG

Time domain: 1 ms
	

	Reference signal used for R-PDCCH demodulation
	
	 Antenna port 7
	Without any transmission in antenna port 8

	CSI reference signal

Configuration
	
	1
	Number of CSI reference signals configured

1 or 4

	Power allocation
	
	R-PDCCH_RA = R-PDCCH_RB = 0 dB
	

	Cyclic prefix
	
	Normal
	

	Simulation length
	
	10000 allocated DL subframes at minimum
	

	Other assumptions
	
	Reuse the assumptions in TS 36.101
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