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1. Introduction

In the last RAN1#42bis meeting Rel-7 WCDMA MIMO was discussed. Main issues were focusing on defining system level simulation parameters for final performance evaluation purposes. In order to get an accurate and realistic estimate of potential benefits from MIMO schemes in general, it is utmost crucial to quantify the benefits via performance comparisons with existing WCDMA systems. Hence, in this document our key purpose is to present system level simulation results in 3-sector and 6-sector cases to show how system performance is  impacted on the way how Tx antennas are used with MIMO and non-MIMO schemes. The considered schemes are 1x2 LMMSE receiver, and 2x2 MIMO (PARC). Additionally, results for 1x1 MRC, 1x1 LMMSE, and 1x2 MRC are presented as reference. Radio channel environment is according SCM suburban macro channel [1]

2. system level Simulations and proposed reference cases

In this section, system level simulations models and used schemes are described more detailed. The possible capacity and coverage gains by using increased sectorisation in a WCDMA network have been demonstrated in [2]. Furthermore, we have presented a contribution in RAN1#37 on MIMO reference cases where the potential benefits of a combination of sectorisation and fixed beamforming [3]. There is also one contribution in [4] where potential benefits by using increased sectorisation are presented with dual antenna UEs. 

Investigations of 3 and 6 sector cells with different beam widths have also demonstrated that the coverage of WCDMA can be improved with increased sectorisation. The coverage is also seen to increase with the number of sectors. Capacity calculations also reported there demonstrate that the capacity can be substantially improved through adequate number of sectors and correct antenna beamwidth. 

The HSDPA MIMO downlink system level simulation results presented in this paper are achieved by using quasi-static system simulator along the SCM channel model. Full buffer traffic model was used and residue power (non-HSDPA) modeled as interference (e.g. as common channels, voice). The main system level simulation parameters are described in Table1 below. A linear MMSE type receiver is used for all simulated cases.
Table 1.  System level simulation parameters

	Parameter
	Value

	HSDPA power
	40% (DownLinOverHead=0.6)

	Pathloss
	 SCM 

	Fast fading model
	Ray based algorithm calculation on-line

	LogNormalShadowing
	Dynamic, as described in SCM text

	Number of codes
	Up to 10 codes

	MIMO schemes
	1x1 MRC/EQU

1x2 MRC/EQU

2x2 MIMO (PARC)

1x2 EQU (3GPP reference case)

	Channel estimation
	Ideal

	Number of sectors
	3 and 6

	Propagation model environment
	Sub-Urban Macrocell

	
	

	Packet scheduler
	Round Robin

	Number of drops
	10

	Simulation time
	20 sec

	Number of Ues/site
	60

	Site-to-site distance
	2800 m


3. results and discussions

This section introduces system level simulation results in 3 sector case for 1x1 and 1x2 schemes with MRC and LMMSE type receivers, and compares their performance to 2x2 MIMO (PARC) when using SCM space-time channel model for Sub-Urban Macrocell. In addition to that, 6 sector case results for 1x2 LMMSE receiver are introduced for comparison. Cell throughput results are shown in Figure 1 (if not otherwise stated, results are for 3 sectors cell). It can be observed that 2x2 MIMO (PARC) gives small capacity gain (<10%) over 1x2 LMMSE antenna scheme in 3-sector case. However, the major conclusion from our results is the observation that if the amount of Tx antennas per cell is fixed, a clearly larger average capacity gain can be achieved by increasing the number of sectors than deploying multiple Tx antennas for MIMO scheme. Thus, when assuming the same number of base station antennas, the 6-sector scheme (1x2 LMMSE, 6-sector) results around 67% gain over 2x2 MIMO (PARC) scheme.
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Figure 1.  Downlink capacity gain results
4. Conclusion

In this paper we have presented system level simulations results for Rel-7 WCDMA MIMO by using different antenna schemes and increased sectorisation in macrocell environment. According to our results 2x2 MIMO (PARC) offers only a small capacity gain over 1x2 LMMSE receiver structure at the expense of doubling the amount of Tx antennas. Main conclusions from our results is that clearly best overall performance is achieved by using increased sectorisation when the same number of transmit and receive antennas are assumed in system. Thus, 6 sectors system with 1x2 LMMSE outperforms a 3-sector 2x2 MIMO system significantly (by 67% in the considered case) in terms of average cell throughput.
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