3GPP TSG GERAN #35







Tdoc GP-071482
Dublin, Ireland, 27-31 August 2007    




             Agenda 7.1.5.4

Source: Motorola, Research in Motion, Samsung, Freescale, Alcatel-Lucent

Title:
Open issues on system performance of HSR with relaxed pulse shape


1. Introduction

In another contribution [1], an initial analysis has been made regarding the possible system impact of increased adjacent channel emissions onto legacy voice or data mobiles. This raises concerns that relaxing the existing GSM spectral mask may result in some QOS degradation in existing systems [1].

This short contribution discusses instead the design considerations affecting the system performance for HSR based bearers. Since the rationale for mask relaxation stems from the desire to optimize the radio performance of these bearers, it is important to ascertain whether in fact availability of high rate bearers will be improved in a typical system. In particular, if a typical HSR receiver has a relatively degraded adjacent channel performance, then the introduction of a wide spectral shape may yield no gains for HSR bearers, or even net losses. The paper aims to raise this issue, whilst acknowledging that further work is required to reach definite conclusions.

2. Discussion
Figure 1 shows a cumulative distribution function for the ratio of “raw” adjacent channel to co-channel interference in a 4/12 deployment using the parameters given in [1]. Note that this corresponds to the total levels, and each type of interference will in general be due to several cells (though often one source may be dominant). It can be seen that the adjacent channel levels are usually higher which is not surprising since in a typical deployment the AC interferers will be closer geographically to the cell of interest.

[image: image1.png]CDF

0 5 10 15

Front-end ACI / CCI (dB)

30




Figure 1 Cumulative distribution function of the ratio between adjacent channel and co-channel interference at the mobile front-end

However this apparent dominance is obviously counteracted by the receiver discrimination. A simple way to analyze this is to consider the difference between the C/Ic and C/Ia levels at reference performance in the current specifications [2]. From this, we can see that for all GMSK based bearers, the difference in the spec levels is 18 dB. Given this difference, it can be inferred from the figure that for such bearers, the co-channel performance will be the dominant limiting factor for availability of GPRS or E-GPRS bearers that use GMSK. In short, the MS will be closer to the reference co-channel level than to the reference adjacent channel level for about 80% of the points sampled. Therefore, the maximum data rate obtainable at any location is largely a function of CCI.

From consideration of the specifications for the different bearers that use 8-PSK, it can be seen [2] that the difference between the reference interference levels is slightly lower (typically in the range 14.5 to 17.5 dB, depending on a number of factors, such as the exact rate), which is a likely consequence of trade-offs in receiver design plus margins. Nevertheless, for such receivers, it can be seen from Fig.1 that the co-channel performance will still tend to be the limiting factor, with a probability of 70-80%.

The issue of concern here is that the trade-off between C/Ic and C/Ia has not been analyzed for the HSR bearers. More specifically, the current direction has been to optimize the C/Ic performance, by increasing the spectral width. However, this immediately raises the question of whether the receivers for HSR bearers will be more sensitive to adjacent channel interference. In other words, if the CCI performance is being improved at the cost of ACI degradation, it is very likely that the resulting difference in interference ratios at reference performance will be smaller than that for existing modulations. If this is the case, then we may find that, in a real system, the receiver will tend to be more limited by adjacent channel interference, and so it is doubtful whether the improvement in CCI will have a measurable positive impact on the availability of HSR bearers.

3. Conclusions
From the above discussion, it is not clear that the CCI performance improvement of HSR based on wide spectrum pulse shapes will yield net benefits in practice. It is suggested that this issue needs to be analyzed in some detail, through 

· Physical layer performance for both co-channel and adjacent channel interferers of different types, as a function of pulse shaping

· Corresponding system simulations, again as a function of pulse shaping, and possibly using different mixes of legacy and HSR bearers

Results of the above are needed to fully justify changes in the spectral mask. If no clear benefit emerges, then the focus should be on performance improvements reusing the existing mask. Even if a clear benefit is proven, there is still a need to evaluate the magnitude of this benefit against the impacts on existing bearers [1].
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