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1. Introduction

In the  RAN1#42bis meeting Rel-7 WCDMA MIMO system level simulation assumptions were agreed [1]. Main focus for the  WCDMA MIMO work is now in evaluating MIMO gain in the scenarios agreed in RAN1#42bis meeting. This is needed in order to be able to decide how to continue HSDPA MIMO work in Rel-7 timeframe. In this document we present system level simulation results for  1x2 (UE RX diversity with LMMSE receiver)  and 2x2 MIMO (PARC with LMMSE receiver) in macrocell and microcell environments. This document complements the related results presented in [3] by introducting PF results and scenario II with 50% HS-PDSCH power as they were agreed to be mandatory simulation cases. 
2. System level simulations assumptions

The main system level simulation parameters used in the simulations are described in Annex A.

We used following deployment scenarios in our simulations:

· Scenario I: Macro cellular network according to the model for the environment “Urban Macro” in [2] using inter site distance of 2800 m. 

· Scenario II: Micro cellular network according to the model for the environment “Urban Micro” in [2] using inter site distance of 500 m without additional penetration loss. We did not use the additional penetration loss of 6 dB for the non-serving cells.

A linear MMSE receiver is assumed for all simulation cases.

3. results and discussions

This section introduces system level simulation results for the studied schemes (1x2 LMMSE receiver, and 2x2 PARC) when using SCM space-time channel models according to agreement in  R1-051275 [1] . 
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Fig.1. Average cell throughput results for Scenario I with PF, 3 km/h
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Fig.2. Average cell throughput results for Scenario II with RR (50% HS-PDSCH power)
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Fig.3. Average cell throughput results for Scenario II with PF (50% HS-PDSCH power)

Results indicate that Proportional Fair sceduling is not changing the conclusion deduced from Round Robin (see [3]): 2x2 MIMO (PARC) is not gaining (in terms of average cell throughput) over 1x2 LMMSE with PF in the scenario I. In the scenario II with 50% power allocation  2x2MIMO could provide only minor gain (on the order of 12%) over 1x2 LMMSE with both RR and PF, and this is quite in line with [3] where 75% power allocation & RR was considered. We would like to underline that 2x2 MIMO results don’t reflect any impact from “practical impairments”, so presenting upper limit in performance. Note also that conclusion in the scenario II with 75% power allocation and PF is equivalent to RR –case (see [3])

For comparison purposes, we have also run some simulations with more advanced type receivers i.e. IC and concluded that performance improvements are not that significant in practise. For example in macrocell scenario without antenna correlation  perfect  IC gains over LMMSE equalizer are around 20-30 %, if all the overhead channels (pilots, other common channels, HS-SCCHs, etc.) are included in the cancellation. However, the perfect IC gain is reduced to approximately 6% if only HS-DSCH channel is processed. The cancellation gain is further reduced by assuming real life non-ideal algorithm.  In addition, IC receiver structures in question are all too complex from practical implementation perspective.

4. Conclusion and proposed way forward for HSDPA MIMO

In this paper we have continued of presenting system level simulations results for HSDPA MIMO. We have used 1x2 LMMSE receiver as the reference UTRA scheme and 2x2 MIMO (PARC) with LMMSE detection as the representative of HSDPA MIMO scheme, and have been covered mandatory scenarios with full buffer traffic model. One of the key conclusions is that in agreed Scenario I selected MIMO is not offering any performance improvements. Furthermore, in scenario II only some marginal gain can be seen.

In a summary, based on presented results we think that there are no substantial potential MIMO gains visible for Rel-7 WCDMA in typical WCDMA deployments.
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Annex A:

Table 1.  System level simulation parameters

	Parameter
	Value

	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)
(as defined in SCM [3])

	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 HS-PDSCH transmission, excluding associated HS-SCCH signalling
	Case I: Max. 50 % of total cell power

Case II : Both max 50 % & 75% cases of total cell power



	CPICH power
	Pilot power is 10% of total Node B transmission power



	Slow fading
	Log normal distribution (as defined in SCM [3])

	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
	as defined in SCM [3]

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

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

	ACK/NACK feedback
	 Error-free

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

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

Scenario II: 3 km/h

	Packet scheduler
	Round Robin & Proportional Fair

	Traffic model
	Full buffer
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