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1 Introduction
In last RAN4 meeting, one TP has been agreed for the performance requirements of the R-PDCCH without cross-interleaving [1]. Simulation results and discussions are also provided from different companies. This contribution provides impairment simulation results for R-PDCCH without cross-interleaving (TDD&FDD) and further discusses the simulation assumptions for R-PDCCH with cross-interleaving.
2 Simulation results 
The simulation performances with and without impairment margins (IM) are shown in Table 1 and Table 2 for FDD and TDD cases respectively. Other simulation parameters for R-PDCCH without cross-interleaving are given in [1].
Table 1 Minimum performance R-PDCCH with and without IM (FDD)

	Test number
	Bandwidth  
	Aggregation level
	DI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR without IM  (dB)
	SNR with IM (dB)

	1
	10MHz
	2 PRB
	Format 2C
	LOS with strong dominant component
	1x2
	1
	0.5
	1.7

	2
	10 MHz
	4 PRB
	Format 2C
	NLOS with medium correlation
	4x2
	1
	10.3
	11.7


Table 2 Minimum performance R-PDCCH with and without IM (TDD)
	Test number
	Bandwidth  
	Aggregation level
	DCI format
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR without IM  (dB)
	SNR with IM (dB)

	1
	10MHz
	2 PRB
	Format 2C
	LOS with strong dominant component
	1x2
	1
	0.7
	1.9

	2
	10 MHz
	4 PRB
	Format 2C
	NLOS with medium correlation
	4x2
	1
	11
	12.4


3 Simulation assumptions for R-PDCCH performance with cross-interleaving
It has been agreed that for R-PDCCH, formats with and without cross-interleaving, resource mapping with LVRB and DVRB, normal and reduced DMRS, are all supported in Rel-10 [3]. In this section, the simulation assumptions for R-PDCCH with cross-interleaving will be further discussed.

Obviously, the simulation parameters and test case number in [1] for R-PDCCH without cross-interleaving should be extremely reused. However, some special considerations are necessary including PRB set configuration and mapping schemes (e.g. LVRB and DVRB) for R-PDCCH resource which will impact the interleaving gain significantly. Over the traditional interleaving gain of Rel-8 PDCCH, DVRB can achieve an extra diversity gain and is a new feature in Rel-10 which has no previous requirements, thus it’s recommended that 
Proposal 1: DVRB-based R-PDCCH should be tested. 
Unlike the traditional interleaving PDCCH which is always interleaved within the whole system bandwidth or non-interleaving R-PDCCH with LVRB which is not relevant to the whole PRB set configuration, the semi-static PRB set size will significantly impact the diversity gain for interleaving R-PDCCH, especially for DVRB. Thus, it’s also recommended that
Proposal 2: Interleaving R-PDCCH should be tested within a definite PRB set, (e.g. 10 PRBs).

4 Conclusions 

In this contribution simulation results impairment margins for R-PDCCH without cross-interleaving (TDD&FDD) are present. In addition, the simulation assumption discussions are further discussed for R-PDCCH performance with cross-interleaving and two proposals are presented as follows

Proposal 1: DVRB-based R-PDCCH should be tested. 

Proposal 2: Interleaving R-PDCCH should be tested within a definite PRB set, (e.g. 10 PRBs).
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