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1. INTRODUCTION 

It was agreed in TSG-RAN#31 to continue UTRA MIMO evaluation with two schemes, i.e. PARC and D-TxAA. 
The reference scenario for UTRA MIMO has been described already in [1], and a more detailed set of system level 
parameters for evaluation in [2].  
 
In this document, we present first system level simulation results for D-TxAA in the agreed UTRA MIMO 
reference scenario.  
 
2. SCHEME DESCRIPTION 

High level description of TxAA based MIMO scheme used with system level simulations is shown in Figure 1. The 
simulated multiantenna transmission scheme has two operation modes: dual-stream transmission mode, and single-
stream transmission mode. 
 

 

Figure 1. TxAA based MIMO scheme 

In the dual-stream TxAA operation mode (D-TxAA mode), two data streams are transmitted on two orthogonal 
beams simultaneously (as shown in Figure 1 a). The antenna weights are selected from used closed loop Tx 
diversity codebook so, that antenna weight vectors v1 = [v11   v21] T  and v2 = [v12   v22] T  are orthogonal to each 
other.  Both data streams are transmitted on the same orthogonal spreading code(s). The dual-stream operation 
mode is used primarily at high SINR conditions. 



  
The transmission scheme used in used single stream transmission mode is R99 transmit diversity as proposed in 
[4]. The selected scheme was closed loop 1 transmit diversity as it also benefits from the feedback required by dual 
stream TxAA. This operation mode is turned on when it is more advantageous (e.g. from cell or link  throughput 
maximization point of view) to transmit with full power on one beam. 
 
No additional feedback signaling (FBI bits) is needed for the dual stream TxAA operation mode compared to 
Rel’99 closed loop Tx diversity mode 1.  
 
     
3. SYSTEM LEVEL SIMULATIONS ASSUMPTIONS 

We used micro cellular network scenario according to the model for the environment “Urban Micro” in [1], [2] and 
[3]. The inter site distance was 1000 m without additional penetration loss. Impact of isolation is not  included to 
these simulations. Furthermore a round robin scheduling algorithm was assumed. The main system level simulation 
parameters used in the simulations are described in Annex A. A linear MMSE receiver is assumed for all 
simulation cases and no feedback errors were assumed. 
 
 
4. RESULTS AND DISCUSSIONS 

This section introduces system level simulation results for the studied schemes (1x2 LMMSE receiver, and 2x2 D-
TxAA) when using SCM space-time channel model according to agreement in [1]. Figure 2 and Figure 3depict the 
average cell throughput and CDF of user throughput respectively. It can be observed that MIMO provides some  
gain (approximately 10%) over the reference in average cell throughput and increases the peak throughputs of the 
individual users.    
 
It is not expected that changing the scheduler algorithm from round robin to proportional fair would change 
significantly the relative throughput differences.  

 
 

 

Figure 2 Average cell throughput. 



 
Figure 3. CDF of user throughput. 

 
 
 
5. CONCLUSION 

In this paper we have presented system level simulations results for Rel-7 WCDMA MIMO. We have used 1x2 
LMMSE receiver as the reference UTRA scheme and 2x2 MIMO (D-TxAA) with LMMSE detection as the 
representative of HSDPA MIMO scheme. According to the results, 2x2 MIMO can provide some gain over the 
reference scheme in terms of increasing peak throughput for some users. The system level gain in terms of average 
cell throughput from 2x2MIMO is approximately 10%. The results are expected to be comparable to PARC. 
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Annex A: 

Table 1.  System level simulation parameters 

Parameter Value 
Cellular layout 19 Node-B, 3-sector cell sites  

Antenna horizontal pattern 70 deg (-3 dB) with 20 dB FBR (3-cell sites) 
(as defined in SCM [3]) 

Site to site distance 1000 m  

Propagation model L = 34.5 + 38log10(d), 
according SCM Urban Micro in [3] 

Power allocated to HS-PDSCH transmission, 
excluding associated HS-SCCH signalling 

Max. 50 % 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 10 dB  
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 38 dBm 
HSDPA slot length 2 msec 
HS-SCCH Decoding Ideal 
CQI feedback delay 3 TTIs  
FBI errors 0 % 

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 Micro models as 
given in Table 5.1 in [3] 

Speed 3 km/h 
Packet scheduler Round Robin 
Traffic model Full buffer 

 


