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1.
Introduction

In the RAN WG1 #23 meeting the discussions on link level channel modelling continued and a discussion on system level simulations was initiated [1]. In the RAN WG1 #24 meeting it was agreed that the overall goal with an introduction of MIMO is to provide increased coverage and reliability and to significantly improve the overall capacity in terms of number of users in the network compared to WCDMA without MIMO usage. It was also agreed that the optimization shall be done for urban and sub-urban areas [2]. 
In this contribution we provide an operator perspective and suggestions on the simulations with multiple-input-multiple-output (MIMO) systems. We consider a number of assumptions for the MIMO system level simulations and the evaluation of MIMO techniques. We conclude that the simulation assumptions and performance evaluation should be aligned as much as possible with the overall goals for an introduction of MIMO.
2.

MIMO system simulations
To be able to choose appropriate parameters for the system level simulations there has to be a common understanding on the basic assumptions on the simulation scenarios.  As we have indicated in a previous contribution to RAN1 #24 [3] we feel that the introduction of MIMO should be used to increase the number of scenarios where the WCDMA networks can provide a cost effective implementation by means of an increased number of high rate users and a higher reliability to the users. 
In other words, MIMO is to be optimized for medium- and long-range (outdoor) scenarios that cannot be supported in a cost effective way by other techniques. Considering this the MIMO simulations should be done using a mixed traffic case in a normal urban to sub-urban scenario with emphasize on data users. This is also agreed in the requirements for MIMO evaluation in the Technical report 25.876 [2]. With this in mind we suggest to consider the following aspects for the simulations.
· The voice capacity must be maintained in the cell, which means that too much of the transmission power must not be allocated to the HSDPA traffic. Therefore a power allocation to HSDPA transmission between 30-70% should be considered. Of the total number of users in the cell we suggest that simulations are done with 50-70% voice users and with 30-50% using HSDPA services.
· As the overall goal with MIMO is to increase capacity in terms of the number of HSDPA users we feel that a suitable distribution of the data rate services could be as illustrated in table 1.
	Data rate
	≤ 2 Mbps
	2 – 5 Mbps
	5 – 7 Mbps
	7 – 10 Mbps

	Percentage
	15
	30
	40
	15


Table 1. Data rate service distribution among HSDPA users.

· The cell size should be chosen to an appropriate value considering an urban to sub-urban case. We propose that simulations are done with a cell size of 1000-1500 meters for the suburban case and 300-400 meters for a cell in an urban area. A proposed distribution of the distance from the Node B for the different users assuming a cell size of 1500 meters is given in table 2 and for a cell size of 400 meters in table 3. 
	Distance (m)
	≤ 100
	100-250
	250-1000
	1000-1500

	Percentage
	35
	25
	25
	15


Table 2. Distribution of the distance to Node B among users in a suburban area.
	Distance (m)
	≤ 50
	50-150
	150-400

	Percentage
	20
	30
	50


Table 3. Distribution of the distance to Node B among users in an urban area.

· The simulations should be done considering a round robin as well as max C/I scheduler so that the implications of both strategies can be evaluated.
· The speed distribution should be appropriate for an urban or sub-urban scenario considering a wide range of users. We feel that a suitable speed distribution among the users to be used in simulations could be as illustrated in table 4. 

	Speed (km/h)
	≤ 3
	3 – 10
	10-30
	30-50
	50-70
	70-90

	Percentage
	35
	20
	15
	15
	10
	5


Table 4. Speed distribution among users.

· The performance metrics shall give answer to how well the overall goals with a MIMO introduction are achieved. That is, they must show the increase of coverage and the increase of capacity in terms of number of users compared to a Release 5 system. 
3. Summary

In this contribution we have discussed a number of assumptions for the MIMO system level simulations and the evaluation of MIMO techniques. Our main conclusion is that the simulation assumptions and performance evaluation should be as aligned as possible with the overall goals for an introduction of MIMO in 3GPP, i.e. that MIMO should provide a support for significantly higher capacity and reliability, providing medium to high data rate services with high mobility for longer-range applications that cannot be supported by other techniques. We have considered a number of simulation assumptions and presented suggestions for the MIMO simulations.
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