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Discussion 
1. Introduction
The need for computer simulations to evaluate the performance of 4Tx MIMO is obvious. As is usual in study and work items that are developing new features, it is useful to agree on a simulation framework and set of simulation assumptions within RAN1 that enable alignment between simulations provided by different companies. To that end, this document proposes a simulation framework and assumptions. 
2. Discussion
In [1] it was proposed to evaluate 4 TX antenna MIMO purely with link level evaluations. However link level evaluations do not capture some aspects of performance and advantage of 4x4 MIMO, such as the impact of pilot system throughput (taking into account e.g. the frequency and accuracy of CQI measurement on multiuser scheduling), and the impact of 4 transmit antenna MIMO in an environment of mixed Release 11 and legacy users. Therefore we propose that link and/or system simulations should be applied as appropriate for characterising system performance.
For system simulations, two scenarios are proposed:

· A regular multimode deployment

· A single isolated hotspot

Full buffer and bursty traffic may be considered for evaluating 4Tx gains, but the focus should mainly be on bursty traffic gains. Metrics to measure should include cell throughput (where Full Buffer is the traffic model), user throughput and packet call capacity.

Proposed system simulation assumptions are given in the table below:

	Parameter
	Assumption

	Cell layout
	(1) Hexagonal, 3 sector, 1000m ISD

(2) Hotspot, isolated cell

	Antennas and sectorisation
	(1) 3 sector, 70 degrees beamwidth, 20dB FTB

(2) Omnidirectional
(3) X-polarized (0.5 l spacing)
MIMO antennas spatially separated & cross polarised

	Cell isolation
	6dB

	Intercell interference modelling
	3D

	Propagation model
	128.1 + 37.6log10(R)

	Fast Fading model
	Ped A, (VehA*), (SCM*)

	Node B antenna gain
	15dB

	UE antenna gain
	0dB

	UE Noise Figure
	5dB

	P-CPICH overhead
	10%, transmitted on first virtual antenna

	Control channel overhead
	10%, transmitted on first virtual antenna

	Other pilots overhead
	Depends on assumed pilot structure

	UE channel estimation
	Realistic, (Ideal*)

	UE receiver
	LMMSE, 4RX, 2RX, 1RX

	Antenna correlation
	TBD (e.g. according to 36.101 Annex B.2.3)

	Mixture of 4RX, 2RX, 1RX Release 11 UEs
	100% 4RX, 100% 2RX

	Mixture of Release 11 4TX capable UEs and legacy UEs
	100% Rel-11, 70% Rel-11, 30% Rel-11

	MCS
	Table to be described with the results


* Optional parameters
Link level simulations:

Link level simulations should be operated with AMC and HARQ active. The following set of simulation assumptions are proposed. Link level simulations should sweep the mean RX EcNo and measure the achieved mean throughput at each mean RX EcNo value.

	Parameter
	Assumption

	MIMO antenna configuration
	Spatially separated

Mixed cross polarised, spatially separated

	Antenna correlation
	TBD (e.g. according to 36.101 Annex B.2.3)

	Fast fading channel model
	Ped A, (VehA*), (SCM*)

	Mean RX EcNo range
	-3 to 30dB

	UE channel estimation
	Realistic

	UE receiver processing
	LMMSE

	AMC
	ON, MCS  table to be described

	HARQ
	ON

	P-CPICH overhead
	10%, transmitted on the first virtual antenna

	Control channel overhead
	10%, transmitted on the first virtual antenna

	Other pilots overhead
	Depends on the assumed pilot structure


* Optional parameters
3. Summary
This paper proposes default simulation assumptions for the 4 TX antenna work item.
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