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1. Introduction
This document provides a set of common simulation assumptions that can be used for comparing the performance of different proposals for the “Physical downlink control channel for MTC”.
2. Link Level Simulation assumptions
Table 1 and Table 2 list the link level simulation assumptions that can be used for simulation of proposals for the “Physical Control Channel for MTC” in normal and enhanced coverage operation. These simulation assumptions are an extension of the ones defined in [1]. Table 2 includes simulation assumptions for the Release-12 PDCCH operating in a legacy 1.4MHz bandwidth. This channel can be simulated to calibrate simulations between companies.
Table 1 – Link Level Simulation parameters in enhanced coverage for Physical Downlink Control Channel for MTC
	Parameter
	ePDCCH

	MTC bandwidth
	1.4MHz

	System bandwidth
	10MHz

	Control start symbol
	2,3

	ePDCCH type
	Distributed, [localized]

	DCI payload size (including CRC)
	FDD: 37 bits

TDD: 39 bits
[optional: FDD,TDD: 27 bits]

	MTC Control channel resource
	{4,6 PRBs}

Notes: 

(1) 4 PRB case => PRB pairs 0->3

(2) 6PRB: companies to define their EREG/ECCE/EPDCCH construction

	Number of transmit antennas
	2 (FDD) / 8 (TDD)

	Number of receive antennas
	1/2

	BLER operating point
	1%

	Antenna correlation
	low

	Channel model
	ETU / EPA

	Channel speed
	1Hz

	Carrier frequency
	2GHz (FDD)

2.6GHz (TDD)

	Frequency tracking error
	100Hz

	Symbol timing accuracy
	discuss whether “perfect” or “value = xyz ppm”

	Inter-subframe frequency hopping
	As per proposal

	Inter-subframe channel estimation
	As per proposal

	Number of CRS ports
	2 (FDD and TDD)

	Reference symbols
	At least DMRS

	Channel estimation
	Non-ideal

	CSI-RS
	With CSI-RS

Without CSI-RS

	MBSFN subframes
	Non-MBSFN subframes

MBSFN subframes


Table 2 – Link Level Simulation parameters in normal coverage for Physical Downlink Control Channel for MTC
	Parameter
	Reference legacy PDCCH
	NC-PDCCH
	ePDCCH

	MTC bandwidth
	1.4MHz
	1.4MHz
	1.4MHz

	System bandwidth
	10MHz
	10MHz
	10MHz

	Control start symbol
	0
	2,3
	2,3

	ePDCCH type
	-
	-
	Distributed, [localized]

	DCI payload size (including CRC)
	FDD: 37 bits

TDD: 39 bits
[optional: FDD,TDD: 27 bits]
	FDD: 37 bits
TDD: 39 bits

[optional: FDD,TDD: 27 bits]
	FDD: 37 bits

TDD: 39 bits
[optional: FDD,TDD: 27 bits]

	Formats
	[TS36.211 section 6.8.1] 
	[TS36.211 section 6.8.1]
	[TS36.211 section 6.8A.1]

	MTC Control channel resource
	OFDM symbols 0,1,2,3
PRBs 0->5
	Restricted OFDM symbols
PRBs 0->5
	OFDM symbols 3 -> 13

Restricted PRBs

	Number of transmit antennas
	2 (FDD) / 8 (TDD)
	2 (FDD) / 8 (TDD)
	2 (FDD) / 8 (TDD)

	Number of receive antennas
	1/2
	1/2 
	1/2

	BLER operating point
	1%
	1%
	1%

	Antenna correlation
	low
	low
	low

	Channel model
	ETU / EPA
	ETU / EPA
	ETU / EPA

	Channel speed
	1Hz, 30Hz, [≥120 kmph] 
	1Hz, 30Hz, [≥120 kmph] 
	1Hz, 30Hz, [≥120 kmph] 

	Carrier frequency
	2GHz (FDD)

2.6GHz (TDD)
	2GHz (FDD)

2.6GHz (TDD)
	2GHz (FDD)

2.6GHz (TDD)

	Inter-subframe frequency hopping
	N/A
	No
	No

	Inter-subframe channel estimation
	No
	No
	No

	Number of CRS ports
	2 (FDD and TDD)
	2 (FDD and TDD)
	2 (FDD and TDD)

	Reference symbols
	CRS
	At least CRS
	At least DMRS

	Channel estimation
	Non-ideal
	Non-ideal
	Non-ideal

	CSI-RS
	N/A
	With CSI-RS

Without CSI-RS
	With CSI-RS

Without CSI-RS

	MBSFN subframes
	N/A
	Non-MBSFN subframes

MBSFN subframes
	Non-MBSFN subframes

MBSFN subframes


The following output metrics are applicable:

Table 3 – Link Level Output metrics
	Metrics
	Applicability

	SNR required to achieve 1% BLER
	Normal coverage

	Number of repetitions to achieve coverage gain of 15dB
	Enhanced coverage

	Number of repetitions required to fulfil the BLER at SNR target = -14.3dB
	Enhanced coverage

	False alarm rate
	Normal + enhanced coverage


Editor’s note: in the above, the “SNR” is as measured in the legacy control channel region. This definition allows for proposals that consider power boosting / beamforming.
3. System Level Simulation assumptions
For system level aspects of simulations, the traffic models defined in TS36.888 [2] may be used. 
Table 4 – System Level Simulation parameters for Physical Downlink Control Channel for MTC
	Aspect
	Value

	Traffic models
	As defined in TS36.888 [2]

	Deployment scenario
	Urban Macro [3]

	Percentage of UEs in different coverage conditions [4]
	Normal (typical CDF as per [3]): 85%

12dB coverage enhancement: 10%

18dB coverage enhancement: 5%


The following table lists potential system level output metrics. These metrics are applicable for both normal and enhanced coverage modes.

Table 5 – System Level Output Metrics
	Metrics
	Note

	Number of control channel messages supported
	Mean number of control channel messages supported per 10ms radio frame

	Power consumption
	e.g. percentage “on” time of UE

	PDSCH throughput
	

	Resource utilization
	Percentage of resources in 6PRB MTC bandwidth used by control channel

	Complexity
	

	Latency
	Time between scheduling decision at eNodeB and PDCCH-M being successfully received at UE
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