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1 Introduction
This document summarizes the system level simulation assumptions for MIMO evaluation as agreed in the MIMO ad-hoc session during the RAN1 #42bis meeting in San Diego. For reference, the relevant text of the ad-hoc chairman’s minutes has been copied at the end of this document.
2 Simulation Assumptions

The following deployment scenarios shall be used:

· Scenario I: Macro cellular network according to the model for the environment “Urban Macro” in [3] using inter site distance of 2800 m. 
· Scenario II: Micro cellular network according to the model for the environment “Urban Micro” in [3] using inter site distance of 500 m. In this scenario an additional pathloss to non-serving cells of 6 dB can be assumed as an option.
The default antenna spacing at the Node B is 4 λ, uniform linear array, antenna patterns according to [3]. Default spacing of antennas at UE: λ/2, uniform linear array, omnidirectional antennas. 

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

· The penetration of MIMO capable UEs among the simulated HSDPA UEs is 100%

· The number of transmit antennas at the Node B site can be 3, 6, or 12.

· Feedback error modelling:

· Coded feedback (e.g. CQI): Model information bit errors (after decoding) as independent error events with 0.2% error ratio which is assumed to correspond to 4% raw bit error ratio. (This calculation is based on channel coding rate = 1/4 which is the case for Rel-5 CQI reporting for FDD.) The word error ratio for the proposed feedback scheme shall be derived from the information bit error ratio taking into account the code word length. Error event shall be generated according to this word error ratio and a wrong code word shall be selected randomly when a word error occurs.
· Uncoded feedback (e.g. FBI bits): 4% raw bit error ratio shall be assumed.
· Feedback delay modelling:

· For CQI: 3 TTIs between end of measurement interval for measuring channel quality and use of the new MCS at the Node B transmitter.

· Any other feedback related to a MIMO scheme should be modelled to have a realistic (non-zero TTI) feedback delay in line with the size of feedback words and the number of feedback bits that can be transmitted within a given time unit (e.g. 1 feedback bit per slot and 10 bits per feedback word would result in at least 10 slots delay)
· The C/I at the UE receiver shall not exceed 20 dB. Optionally a value of 17 dB can be assumed.

· Full buffer and web browsing traffic models as defined in [2] shall be assumed.

· Spatial interference modelling should be taken into account for any MIMO proposals resulting in non-uniform radiation in spatial domain. For instance if a MIMO scheme is using beamforming, the interfering signals of other cells should be generated also using beamforming (flashlight effect).
· The performance reference should be 1x2 or 1xN (if N>2 receiver antennas are present) LMMSE receiver architecture. In addition, the use of existing Rel-6 Transmit antenna diversity (closed loop mode 1) can be used as an optional performance reference. 
· Proportional fair scheduling should be assumed.

3 Performance Metrics

It is agreed that the total per cell throughput and the distribution (CDF) of the per user throughput are used as performance metrics. The resulting fairness curves and geometry distributions shall also be provided.

4 Conclusions

This document represents the agreement in the MIMO ad-hoc on system level simulation assumptions for MIMO evaluation for the purpose of determining whether there are substantial potential MIMO gains for Rel-7. System level simulations for meeting #43 should be carried out in line with these assumptions.
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	Parameter
	Explanation/Assumption

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

	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 (scenario I) or 500 m (scenario II)

	Propagation model
	Scenario I: L = 34.5 + 35log10(d),
according SCM Urban Macro in [3]
Scenario II: L = 34.5 + 38log10(d),

according SCM Urban Micro in [3]

	Power allocated to HSDPA transmission, including associated signalling
	Case I: Max. 50 % of total cell power

Case II (optional): Max. 75% of total cell power

	CPICH power
	· Pilot power in case of 1 or 2 tx antennas is 10% of total power. In case of more than 2 tx antennas, 10% for legacy primary pilot channels. Between 0% and 10% for the pilots for antennas 3 and 4.

· The amount of pilot power exceeding 10% is taken from the power allocated to HSDPA transmission.

	Slow fading
	Log normal distribution

	Standard deviation of slow fading
	8 dB (scenario I), 10 dB (scenario II)

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Carrier frequency
	1900 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, 6 HARQ processes

	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.

See text in section 2 for details on feedback error modelling.
 

	CQI feedback delay
	3 TTIs (see text in section 2 for details on feedback delay for information other tan CQI)

	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 error rate: 1e-2
NACK->ACK error rate: 1e-4 in non-SHO and 1e-3 in SHO

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

	Intercell interference modelling
	8 (3 sector layout) or 12 (6 sector layout) strongest interfering cells modelled as signals received over mulitpath channels and spatially correlated processes according to the SCM Urban Macro/Micro.

Remaining cells modelled as single path Rayleigh fading

	Speed
	Scenario I: 3 km/h, optionally 30 km/h or 50 km/h
Scenario II: 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

Copied Text from MIMO ad-hoc chairman minutes:

Agreement on Scenario to be considered

· Marco cellular

· Micro cellular with proper modelling of outdoor to indoor penetration loss

· 500m ISD assumed.

· Micro cellular without additional isolation agreed.

· Micro cellular with additional isolation e.g. 6dB optional. 

Agreement on Population of MIMO UEs

· 100% only (only for evaluation purpose till November.)

Agreement on Max available power for HS-PDSCH for FDD

· 50% agreed

· 75% optional 

· Assume that the amount pilot power exceeding 10% is taken from data power. 

· Pilot power in case of 1 or 2 tx antennas is 10% of total power. In case of more than 2 tx antennas, 10% for primary legacy channels. Between 0% and 10% for the pilots for antennas 3 and 4. 

Agreed that SCM for system simulation to be used.

Agreement on # of tx antennas per site 

· Each company can choose among 3, 6, or12

Agreement on feedback delay

· For CQI carried on e.g. HS-DPCCH, 3 TTIs between end of measurement (e.g TTI=1) and the beginning of its corresponding HS-PDSCH transmission (e.g. TTI=5).

· Any other feedback related to a MIMO scheme should be modelled to have a realistic (non-zero TTI) feedback delay.

Agreement on Feedback error ratio 

· Coded feedback: Model information bit error ratio (after decoding) as 0.2% which is assumed to correspond to 4% raw bit error ratio. (This calculation is based on channel coding rate = 1/4 which is the case for Rel-5 CQI reporting for FDD.)

· Calculate the word error ratio from the information bit error ratio, and select randomly a wrong word when the word error occurs.

· Uncoded feedback: 4% raw bit error ratio assumed.

Agreement on HARQ

· Chase combining

· 6 HARQ processes with up to 4 transmissions.

Agreement on ACK/NACK signalling error ratio

· NACK -> ACK error rate = 10^-4 in non-SHO and 10^-3 in SHO

· ACK -> NACK error rate = 10^-2

Agreed UE speeds

· Macro cellular

· 3km/h mandatory

· Either 30km/h or 50km/h optional

· Only 3km/h for micro cellular

Agreement on Maximum C/I

· 20 dB mandatory

· 17 dB optional 

Agreement on Traffic model

· Full buffer

· Web browsing

Agreement on Metrics

· Per cell throughput

· user throughput CDF

· fairness curve

· geometry distribution

Agreement on interference modelling for MIMO proposals

· Spatial interference modelling also should be taken into account for any MIMO proposals resulting in non-uniform radiation in spatial domain.

Agreement on Packet scheduler

· Proportional fair

Agreement on what reference case should be.

· 1xM LMMSE (M = 2 or 4) for comparison with N x M MIMO

· CLTD with ideal antenna verification & spatial interference modelling as an optional reference.

Agreement on Another possibility of additional comparison

· A company is allowed to employ advanced rx algorithms also as optional. 

Agreement on MIMO receiver structure

· Each MIMO proposal should clearly describe what receiver structure is required.

· Each company should provide (very) clear description of mapping from link to system.

Conclusion: Qualcomm to provide revision of Tdoc 1121 based on the set of agreements above for Thursday morning.
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