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1
Introduction 
In this contribution, we provide our PDCCH/PCFICH simulation results for CCIM WI.
2
Simulation Results
In last meeting, simulation assumptions were agreed in WFs [1] and [2]. During the Email discussion, more detail issues raised, and some WF was proposed. To provide the simulation results for alignment, we general follow simulation assumptions proposed by the rapporteur in the Email reflector. The assumptions we used are captured in Table 1. The highlights denote the option that we used in our simulations.
Table 1 Simulation Assumptions

	Parameters
	Value

	System bandwidth
	10 MHz for the serving and interfering cells

	Duplexing mode
	FDD

	TDD UL-DL configuration
	1

	Special subframe configuration
	4

	Cyclic prefix
	Normal

	Number of interference cells
	2 interfering cells

	Interference power profile
	High INR: I1/Noc = 13.91 dB, I2/Noc = 3.34 dB

	Time-frequency offset modelling for synchronous network
	Time offset: Interference cell #1 – 2us, Interference cell #2 – 3us

Frequency offset: Interference cell #1 – 200Hz, Interference cell #2 – 300Hz

	Cell ID
	Serving cell: 0

Colliding CRS: Interferer cell #1 - 6, Interferer cell #2 - 1

Non-Colliding CRS: Interferer cell #1 - 1, Interferer cell #2 – 6

	CRS ports
	Port 0 and 1

	Antenna configuration
	2x2, Low correlation

	Tx EVM
	6%

	Unused Serving cell RE-s and PRB-s
	TM2 100%-loading OCNG without power boosting

	Serving cell PDCCH
	DCI Format 2 (43 bits – FDD, 46 bits – TDD)

	CFI
	Case 1: CFIS = 1, CFII = 1 (E-LMMSE-IRC + CRS-IC and LMMSE-IRC + CRS-IC)

Case 2: CFIS = 3, CFII = 1 (LMMSE-IRC + CRS-IC only)

Case 3: CFIS = 3, CFII = 3 (LMMSE-IRC + CRS-IC only)

	PHICH Ng
	Ng = 1/6 (i.e. number of PHICH groups = 2 for 10 MHz BW)

	PHICH duration
	Normal

	Interference model 
	PDCCH/PHICH interference signals are emulated using random QPSK-modulated symbols with the SFBC-based precoding:

· 50% interference loading for PDCCH/PHICH.

· Guaranteed 50% interference loading on a subframe basis (50% of all available REGs/CCEs are chosen to be active)
· Per-REG signal transmission granularity

· Unequal power boosting with uniform distribution from the [-6,6] dB range (uniformly random in log domain)

PCFICH interference is explicitly modelled

PDCCH/PHICH interference signals power normalization

· Option 2 (optional for alignment simulations): Additional power normalization applied

· PDCCH/PHICH power normalization is applied for the active PDCCH/PHICH REs in each DL control region symbol. 

PDSCH interference model:

· CFIS ≤ CFII: PDSCH is emulated via OCNG with 100% loading.
· CFIS > CFII: Per-PRB partial level model with 50% loading is used. Reuse Rel-11 Type A receiver TM4 interference model parameters (RI, modulation, precoding)

	CRS assistance information
	Provided

	Performance metrics
	Pm-dsg vs SINR

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


Table 2 provides the simulation results for different cases. Note that in some cases, we do not provide IRC results yet. 
Table 2 Simulation Results

	Simulation cases
	Performance Curves
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3
Summary 
In this contribution, we provide our simulation results for PDCCH/PCFICH test cases, according to the agreed WF [2].
4
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