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1 Introduction
On previous Barcelona meeting, simulation assumptions for R-PDCCH performance requirements were discussed further [1]-[3]. In [3], most of the issues are achieved consensus, except the FDD Un subframe configuration pattern and precoding granularity. This contribution discusses these issues and provides initial simulation results for R-PDCCH according to the agreed simulation assumptions.
2 Simulation Assumptions 
Un subframe configuration pattern: subframeConfigFDD 
In the email discussion, there are two alternatives for parameter of subframeConfigFDD, 181 or 255. The major concern is to match the period of Un subframe and CSI-RS configuration period for testing simplicity. 
In Table 6.10.5.3-1 of TS 36.211, the period of CSI-RS can be 5ms, 10ms, 20ms, 40ms and 80ms.  Considering the Rel-10 relay is fixed deployed (2Hz Doppler frequency in the testing), the most reasonable period for CSI-RS is 40 or 80ms. Moreover, 40ms is the period for any Un subframe configuration pattern. Therefore, we propose to set the CSI-RS period into 40ms. 

The following figures show three different Un subframe configuration patterns with Un subframe marked into green. That is, moderate allocated Un subframe with subframeConfigFDD=181, heavy allocated Un subframe with subframeConfigFDD=255, and sparse allocated Un subframe with subframeConfigFDD=32. 
The binary value for 181 is [10110101]. In this case, the minimal period of Un subframe is 40ms.
[image: image1.png]01 2838 456 780590128456 780901284¢56780901234¢5¢67Fs8 9





The binary value for 255 is [11111111]. In this case, the minimal period of Un subframe is 5ms.
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The binary value for 32 is [00100000]. In this case, the minimal period of Un subframe is 40ms.
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The Doppler frequency is agreed to be 2Hz for R-PDCCH testing, the channel is almost unchanged in one Un subframe configuration period, i.e., 40ms. So, sparse and moderate allocated Un subframe can reduce the simulation load. Therefore, to make a tradeoff, we prefer using a typical Un subframe configuration pattern in the R-PDCCH simulation. e.g., subframeConfigFDD=181. 
Proposal 1: In the R-PDCCH testing, set CSI reference signal subframe configuration into 
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precoding granularity
In Rel-10, PRB bundling may be enabled. There are some concerns to take consider the feature in the testing of R-PDCCH. 
Since it is agreed in [3] that random PMI is used, that is no PMI/RI feedback is assumed. So, it is a wrong eNB behavior to transmit R-PDCCH with PRB bundling.  
In chapter 8.3.2.1 of [4], the precoding update granularity is 1 PRB infrequency domain and 1ms in time domain in the testing of single-layer transmission on antenna ports 7 or 8 of PDSCH. It is reasonable to reuse this mechanisam for testing of R-PDCCH transmission on single layer of port 7. 
Proposal 2: set the precoding update granularity to 1 PRB infrequency domain and 1ms in time domain.
3 Initial simulation results
The performance of the following case (shown in Table 1) is shown in below and the simulation parameters are given in the Annex.
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Figure 1 Performance of R-PDCCH in LOS channel
Table 1:  Minimum performance R-PDCCH without impairment margin
	Test number
	Bandwidth  
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10MHz
	2 PRB
	Format 2C
	LOS with strong dominant component
	1x2
	1
	0.4
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5 Annex: Reference measurement channels for R-PDCCH (FDD)
Table x:  Reference Channel

	Parameter
	Unit
	Value
	Notation

	
	
	R.x
	

	Subframe type
	
	Normal
	

	SubframeConfigurationFDD
	
	181
	

	DCI format
	
	Format 2C
	

	Transmission mode
	
	TM9
	

	Payload (without CRC)
	Bits
	42
	

	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
	
	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 
No precoding for test case 1
	layers 
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 from Table 6.3.4.2.3-2 in 36.211

	Precoder update granularity
	
	Frequency domain: 1 PRB
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

	CRS reference signal

configuration
	
	port 0 CRS for test case 1
	

	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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