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1
Introduction

A filtering-based solution [1] is proposed to low bandwidth deployments as an alternative to time-dilation UMTS. In this document, we present link analysis for this solution (referred to as plain filtering) and an enhancement (referred to as the "chip-zero" solution) for DL HSDPA transmission. The comparison is made with time-dilation UMTS and UMTS, in terms of spectral efficiency as a function of geometry and the wireless channel model. The reader is advised to refer to [2] for a detailed system description of the involved schemes.

 2
Systems compared

Table 1: Configurations evaluated in this document
	Index
	Description
	Bandwidth

	UMTS
	regular UMTS
	5 MHz

	filtering, plain
	basic filtering proposal [1]
	2.5, 1.25 MHz

	filtering, chip-zero

(same overhead)
	enhanced filtering proposal [2], % control channel overhead power is same as UMTS
	2.5, 1.25 MHz

	filtering, chip-zero

(inc overhead)
	enhanced filtering proposal [2], % control channel overhead power is scaled by N compared to UMTS
	2.5, 1.25 MHz

(N=2,4)

	time dilation UMTS
	provided for reference
	2.5, 1.25 MHz


3
HSDPA link analysis

The spectral efficiency comparison between the different schemes in Table 1 is given in Fig. 3.1-2. For actual throughputs, refer Appendix A. 
Broad observations imply that the plain filtering solution has a severe loss in spectral efficiency compared to UMTS or the priory proposed time dilation UMTS. The newly proposed chip-zero enhancement over filtering improves the spectral efficiency close to the level of UMTS for N=2 and N=4. 
When the same % of control overhead is maintained as with UMTS, chip-zero solution still shows a loss in spectral efficiency compared to UMTS. We note that the code space available for chip-zero is lower compared to UMTS. In regular UMTS, 15 out of 16 codes can be allocated for HS data resulting in 94% code utilization. On the other hand, chip-zero solutions can only allocate 7/16 and 3/16 codes for N=2 and N=4; when normalized with the bandwidth scaling factor, this comes out to be 87% and 75% code usage for HS data.  

Further, we observed increased loss in spectral efficiency when the % overhead for the control channels is scaled up by the bandwidth reduction factor. The reasoning behind this scaling up of power is attributed to the reduced effective spreading factor for chip-zero solutions and the desire to maintain the same control channel performance as with UMTS. 
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Figure 3.1: Spectral efficiency (bps/Hz/cell) of HSDPA (2.5 MHz solutions versus UMTS (5.0MHz))
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Figure 3.2: Spectral efficiency (bps/Hz/cell) of HSDPA (1.25 MHz solutions versus UMTS (5.0MHz))

4
Conclusions

Enhancement to the plain filtering solution to narrow bandwidth UMTS deployment in the form of chip-zeroing resulted in significant improvement in spectral efficiency to levels comparable to UMTS. Some loss is observed compared to UMTS due to two factors - reduction in the % code space availability for HS data and the increase in % power overhead for control channels. In all, the chip-zero systems provide a much better alternative than the plain filtering solution for narrow bandwidth deployment of UMTS.
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Appendix 
HSDPA throughputs are provided. 
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Figure 6.1.1: HSDPA throughputs (2.5 MHz solutions versus UMTS (5.0MHz))
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Figure 6.1.2: HSDPA throughputs (1.25 MHz solutions versus UMTS (5.0MHz))

