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1
Introduction
This contribution provides PDCCH/PCFICH simulation results with receiver impairments for FDD. 
2
Simulation assumptions
Simulation assumptions in this study are based on the agreed assumption in [1]. Tables 1 and 2 show the simulation scenarios and reference channels, respectively. In this contribution, we present the simulation results in Scenario 8.1 and 8.2. Table 3 shows the simulation parameters.
Table 1 Simulation scenarios
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation

	8.1
	1x2 8CCE DCI1 10MHz
	R.15
	ETU70
	Low

	8.2
	2x2 2CCE DCI2 1.4MHz SFBC
	R.16
	EPA5
	Low

	8.3
	4x2 4CCE DCI2 10MHz SFBC-FSTD
	R.17
	EVA5
	Medium


Table 2 Reference channels

	Ref. Channel
	TX ports
	Channel Bandwidth
	Control symbols
	Aggregation level
	DCI format


	Cell ID
	FDD payload (w/o CRC)

	R.15
	1
	10 MHz
	2 symbols
	8 CCE
	Format 1
	0
	31 bits

	R.16
	2
	1.4 MHz
	2 symbols
	2 CCE
	Format 2
	0
	31 bits

	R.17
	4
	10 MHz
	2 symbols
	4 CCE
	Format 2
	0
	46 bits


Table 3 Simulation parameters
	Common parameters
	Value

	General setup
	PDCCH and PCFICH are tested jointly i.e. miss detection of PCFICH implies a miss detection of PDCCH

	Target quality
	P(miss detection of downlink scheduling grant) < 1 %

	Performance requirement
	SNR required to fulfill the target quality

	Channel coding
	According to Sections 5.3.3 and 5.3.4 of 36.212

	Physical channel processing
	According to Sections 6.7 and 6.8 of 36.211

	Power allocation: 1 TX
	PDCCH_RA = PDCCH_RB = 0 dB 

PCFICH_RA = PCFICH_RB = 0 dB

PHICH_RA = PHICH_RB = 0 dB

	Power allocation: 2 and 4 TX
	PDCCH_RA = PDCCH_RB = -3 dB 

PCFICH_RA = PCFICH_RB = -3 dB

PHICH_RA = PHICH_RB = -3 dB

	PHICH duration
	Normal 

	Number of PHICH groups 2
	Ng=1

	PDCCH content
	All PDCCH resources (in addition to the desired PDCCH) shall be occupied by non-zero data.

	Cyclic prefix
	Normal

	Scheduling rate
	Ten subframes per radio frame (all subframes occupied)

	Blind decoding
	Not taken into account in the simulations

	Interference
	AWGN

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information


3
Simulation results

Table 4 presents simulation results including implementation impairments for Scenario 8.1 and 8.2. The curves for BLER vs. SNR without implementation impairments are shown in Annex A. 
Table 4 Required SNR for 1% BLER
	
	Scenarios 8.1
	Scenario 8.2

	Required SNR for 1% BLER
	-2.1 dB
	4.0 dB


3
Conclusions
This contribution presents simulation results for PDCCH/PCFICH with receiver impairments.
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Annex A. BLER vs. SNR curves
Figures 1 and 2 show the BLER performance for PDCCH in Scenario 8.1 and 8.2, respectively. It is noted that the results does not include implementation impairments.
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Figure 1 Simulation results for Scenario 8.1 (1x2, 10 MHz, ETU70)
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Figure 2 Simulation results for Scenario 8.2 (2x2, 1.4 MHz, EPA5)







































