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1. Introduction

This document discusses the HSDPA system, and items impacting the UE testing from the system roll-out point of view. It is also believed that it would also put focus on deriving the requirements in a manner that have a relevance from the overall system perspective as well. In this document we try to highlight issues like system throughput vs. cell coverage, rough geometry factor impact to the user bit rates and propagation condition impacts to system. This paper is NOT intended of freezing any parameters as such, but to give indicative information of important parameters and assumptions and their impacts to the overall system. 

2. Discussion

In this section we highlight different aspects of the system deployment, which we consider important one for further discussions. These simulations are based on simple RAKE receiver with perfect channel estimation, and naturally may be updated when the discussion on advanced receivers goes further within WG4.

Below is illustrated the scenario used in TR 25.945 with sectorized cells.
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Figure 1 Sectorized deployment scenario

2.1 Cell coverage and geometry factor G

In this section we have calculated the G factor as an example for propagation loss based on equation L (dB) =128.1dB + 37.6*log10[R (km)], which is macro case model. It indicates the inter cell interference factor operating in the same frequency. Since the HSDPA system is not able to be in SHO, we should focus the G factors to values of 10…0 dB which covers approximately 10 to 40 % of coverage area. Naturally it would be tempting to consider also negative G factors, but that would happen at the expense of adding interference to the overall system. Hence on that area more robust modulation should be used, which is more tolerable for the intra cell interference. In following chapters we have studied the impact of G factor and throughput.
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Figure 2 G factor behaviour vs. cell area
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Figure 4 System throughput vs. G factor
From the picture above one can note when G factor is beyond 10 dB, the throughput is having quite large difference when propagation conditions vary. It is pointed again that G factor 10 dB or larger we are only considering cell area less than 10 %. Hence ultimate high bit rate probability is relatively low, when considering evenly distributed users.

The difference between behaviour in Ped A and Veh A channels is due to the RAKE receiver behaviour. 

2.2 Propagation condition impact

The following figure captures the behaviour of channel speed vs. the system throughput. It can be noted that with higher speed the throughput is reduced from approx. 650 kbps to 460 kbps Ped A channel. When considering the actual cell area where the service with higher order modulations is available, it can be noted that 3 kmph is behaving best and when speed is increased the area of higher troughput is reduced. In these simulation rather optimistic assumptions of receiver behaviour has been used, so it is expected that performance differences will be larger than indicated here. 

From the graph an immediate question rises that how likely is that fast moving user is having the highest possible bit rates. 

Average cell throughput is based on assumption of uniform user distribution across the cell.

[image: image4.wmf]0

10

20

30

40

50

60

70

80

90

100

0

100

200

300

400

500

600

700

Cell coverage/cell area [%]

Average throughput/code [kbps]

LOCATION BASED THROUGHPUT / -13dBc PER CODE / 6MS AMC DELAY / NO EST. ERROR

3kmph (PedA)

10kmph (PedA)

30kmph (PedA)

50kmph (PedA)

80kmph (PedA)

120kmph (PedA)

3kmph (VehA)

10kmph (VehA)

30kmph (VehA)

50kmph (VehA)

80kmph (VehA)

120kmph (VehA)


Figure 4 Channel speed impact to  cell throughput

2.3 System throughput

System throughput curves indicates the behaviour of capacity per code channel versus cell area. This figure is a continuation from the figures where the system behaviour vs. G factors was illustrated. From the curves below on can conclude the areas where very high bit rates are possible with 16 QAM and where QPSK modulated signals seems more feasible. This as well then indicates what the boundaries of different modulation.
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Figure 6 throughput per code vs. coverage area

In following picture the throughput has been extended to 15 codes and whole cell capacity is allocated to HSDPA e.g. 80% of the available power is allocated to HSDPA users and the rest 20% for common channels. The remaining power/code is needed for common channels and for the associated DCH needed to control HS-DSCH scheduling. Similar trend as figure 6 can be observed here, very high bit rates are available about 30-40% of the whole cell coverage area. 
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Figure 7 Cell throughput vs. coverage area, 15 codes

3. Conclusion

In this document we have briefly presented first system level results of HSDPA system. Some interesting findings can be made based on these results. Although the simulations are based on rather straightforward modelling with RAKE receiver of the system, they can already indicate the trends of the overall system capabilities, since more realistic results will always be limited somewhat below ideal behaviour.

· Veh A and Ped A results are different due RAKE receiver used in the simulations. Some improvement may happen since it is known that multipath environment advanced receivers can behave differently. It can be noted that very high bit rates are available on a limited area of the cell, mainly less that 40 % of the area.

·  The G factor (Ior/Ioc) is varying from 0 to 20 dB in the area of 40-5 % cell coverage. Hence mainly of the receiver tests should be performed in the area of this range. 

· High Doppler speed and support of 16QAM should be further discussed. First observation from the service areas indicates that cell areas are limited for it, and are dependent on propagation conditions. It is felt that higher speed requirement should be based on QPSK modulation, which is known to be more robust. 
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