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1 Introduction
This document suggests detailed simulation assumptions for system level MIMO evaluation. The purpose of this evaluation is to investigate potential benefits of MIMO schemes in UTRA relative to existing Rel-6 transmission techniques. As agreed in [1], the intension is to define a small number of reference deployment scenarios for which the potential benefits of MIMO in terms of increased cell and user throughput shall be derived.
2 Simulation Assumptions

It is suggested to focus on two different deployment scenarios:

· Scenario I: Fully loaded frequency reuse one macro cellular network with approximately 10 UEs per sector; using propagation models according to the model assumptions in the MIMO TR 25.876 (V1.7.0) [2] for Urban Macro channels.

· Scenario II: Higher cell isolation deployment (hot spot scenario) with reduced impact of other cell interference or lower load in neighbouring cells; using propagation models according to the model assumptions in the MIMO TR 25.876 (V1.7.0) [2] for Urban Micro channels.

A number of relevant general simulation assumptions that should hold for both scenarios (except when indicated otherwise) are summarized in Table 1. The following scenario specific assumptions are suggested:

Scenario I:

· Additional penetration loss of 10 dB for all users.
· The reference Node B antenna configurations are 3-sector or 6-sector cell sites. 
· In case of 3-sector cell sites: Under the assumption that on the uplink side dual receive antenna diversity is already in use, the cabling and antenna installations would be sufficient to investigate MIMO schemes with 2 Tx antennas per sector in the downlink. Alternatively, 4 Tx antennas per sector in the downlink are possible.

· In case of 6-sector cell sites: Under the assumption that also in case of 6-sector cell sites, the uplink needs dual Rx diversity, at least 2 Tx antennas per sector should be possible for MIMO schemes. It needs to be discussed whether 4 Tx antennas per sector are feasible in 6-sector cell sites.

· Spacing of antennas at Node B: 10 λ, uniform linear array, antenna patterns according to [3].

· Spacing of antennas at UE: λ/2, uniform linear array, omnidirectional antennas.

Scenario II:

· Typically better isolation of a hot spot like scenarios is due to additional penetration loss for signals from other cells (hot spot indoors or in large facility). In other cases, the hot spot might consist of a highly loaded cell surrounded by lower loaded cells. Since 3GPP has not defined a specific propagation model for hot spot like scenarios, it is suggested to re-use the Urban Micro model as a basis for this scenario and use an additional loss for all signals not originating from the reference cell.

· As a typical value for the additional loss of non-reference cell signals it is suggested to use 6 dB.

· In order to simplify the simulation setup, it is suggested to base all other parameters on a 3-sector cell site configuration.
· Spacing of antennas at Node B: 4 λ, uniform linear array, antenna patterns according to [3].

· Spacing of antennas at UE: λ/2, uniform linear array, omnidirectional antennas.

Both scenarios:

· The performance reference should be 1x2 or 1xN (if N>2 receiver antennas are present) LMMSE architecture.
· In addition, the use of existing Rel-6 Transmit antenna diversity (closed loop mode 1) can be used as a performance reference. 
· The CQI reporting scheme for the performance reference cases shall be according to Table 7D at 25.214 v. 5.11.0, i.e up to 15 OVSF codes with SF 16 should be assumed to be available.
· Proportional fair scheduling should be assumed.

3 Performance Metrics

It is suggested than the total per cell throughput and the distribution or a certain percentile of the per user throughput are used as performance metrics.

4 Conclusions

It is suggested that the presented simulation assumptions are used as a baseline for further discussions throughout meeting 42bis in order to achieve a timely agreement on system level simulation assumptions. Given that the time to modify simulators and produce results is extremely short, it is important to reach consensus in this area as soon as possible.
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	Parameter
	Explanation/Assumption

	Cellular layout
	19 Node-B, 3-sector or 6-sector cell sites 

	Number of UEs per sector
	Typically 10 UEs, other values are possible

	Antenna horizontal pattern
	70 deg (-3 dB) with 20 dB FBR (3-cell sites)
35 deg (-3 dB) with 23 dB FBR (6-cell sittes)

	Site to site distance
	2800 m

	Propagation model
	L = 34.5 + 35log10(d),

according SCM Urban Macro in [3]

	CPICH power
	-10 dB

	Other common channels
	-10 dB (representing other overhead & OCNS)

	Power allocated to HSDPA transmission, including associated signalling
	Max. 80 % of total cell power

	Slow fading
	Log normal distribution

	Standard deviation of slow fading
	8 dB

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Carrier frequency
	2000 MHz

	BS antenna gain
	14 dBi

	UE antenna gain
	0 dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	Fast HARQ scheme
	Chase Combining

	Number of retransmissions
	3 (in addition to initial transmission)

	BS total Tx power
	43 dBm

	HSDPA slot length
	2 msec

	HS-SCCH Decoding
	Ideal

	CQI reporting  

	CQI reporting scheme depends on proposed MIMO scheme.

CQI reporting should be based on model for imperfect channel knowledge (channel estimation-> imperfect CQI ). 
Assumed reporting rate and other characteristics shall be provided. 

	CQI feedback delay
	2 TTIs

	MCS selection
	Default criterion:10% initial transmission BLER, 
can be selected as appropriate for the investigated transmission scheme

	ACK/NACK feedback
	Error events to be modelled:
ACK->NACK/DTX error rate: 1e-2
NACK->ACK error rate: 1e-3
DTX->ACK error rate: 1e-2

	Antenna correlation
	Implicitly covered by Urban Macro or Micro models as given in Table 5.1 in [3]

	Intercell interference modelling
	3 strongest interfering cells modelled as signals received over mulitpath channels and spatially correlated processes according to the SCM Urban Macro/Micro.

Remaining 53 cells modelled as single path Rayleigh fading

	Speed
	3 km/h

	Channel delay profile
	As given in [3]

	Interference Cancellation 
	When successive interference cancellation is applied: Model separate decoding of multiple encoded streams (when used) and only account for cancelling of interference in successive processing when decoding of a packet was successful

	Channel estimation errors
	The impact of channel estimation (and other parameter estimation) shall be modelled in the determination when a block was received successfully. This is part of the link-to-system level modelling and will depend on the used MIMO scheme and the assumed receiver architecture.


Table 1: System Level Simulation Assumptions
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