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1. Introduction 

The deployment channel models described in TR 25.943 [1] are an implementation of the more generic channel modelling principles devised during the extensive work of COST259 forum [3]. COST259 as a baseline for the TR 25.943 channel models is clearly stated in TR 25.943. The motivation for the deployment channel models is to provide for the 3GPP community a common ground to test products and systems in realistic physical radio channel conditions.

2. Comments to Spirent/TAS CR [2]

Spirent proposal contains three major elements with respect to the existing TR 25.943:

a) Increase the number of profiles per environment from one to three.

b) Decrease the number of paths from 20 to 10 in TU and in HT and from 10 to 5 paths in RA.

c) Remove the rounding of relative path delays to 50 ns grid.  

Elektrobit’s comments to these points are described below.

Point a)

Elektrobit agrees that the increase of the number of profiles per environment would in principle improve the coverage of testing. However, the existing TR 25.943 channel models are implementation of statistical channel models of COST259 (see Annex A of TR 25.943). When generating additional profiles per environment the same statistical distributions would be used. The channel model properties of the additional profiles would be the same as the properties of the existing models. Adding more profiles would mean increased testing time. Elektrobit sees that the added testing time would be too severe cost when comparing the gains of the somewhat improved coverage of the testing.

Point b)

The number of paths in GSM channel models is 6 or 12. The bandwidth of the GSM modulation is roughly 270 kHz. In 3GPP the respective signal bandwidth is roughly 4 MHz. Increased signal bandwidth will facilitate the detection of increased number of multipaths. This is clearly stated in p. 103 of [3]. The same sentences were quoted in [2] as well. Thus qualitatively it is natural to expect that in the context of 3GPP realistic channel models should contain larger number of MPC’s than in GSM.

The number of paths in the deployment models was extensively discussed in WG4 in February – March 2000 time frame. In TSG RAN WG4 Meeting #10 (San Jose, California, 18-21 Jan, 2000) Ericsson proposed deployment models with 40 (TU and HT) and 20 (RA) paths [4]. The complexity of the models was critized and discussed in email reflector. In WG4 Meeting #11 (San Diego, California, 29 Feb – 3 Mar, 2000) Ericsson made a new proposal with 20 (TU and HT) and 10 (RA) paths [5]. The deployment models of that proposal are in essence the models described in the existing TR 25.943 [1].

During email discussion Ericsson presented results of an analysis where the Frequency Correlation of the COST259 channel models was calculated when the number of multipaths implementing the channel model was varied. The Ericsson document is copied to Annex A of this document. The second page clearly shows how the actual Frequency Correlation function deviates more and more from the theoretical target function when the number of multipaths is lowered. As a summary there is a clear step towards inferior correlation function when going from 40 paths to 20. When going from 20 to 10 paths the performance is again degraded. This type of results have probably given motivation to the original proposal of 40 paths. Additionally one can clearly see that 20 paths is a lower limit when the realistic physical channel representation is the goal.   

Spirent/TAS CR [2] contains the following sentence in line 4 of the text modification in section 4 General: “The number of paths have been limited in each model to 10 based on COST259.” Elektrobit has been studying [3] and have so far found no such direct reference in [3]. Elektrobit would kindly ask Spirent/TAS to point out the section or page in [3] where this reference can be found. 

Point c)

The rounding of delays to closest integer of 50 ns will reduce the number of paths having different delay values in the following way: 20 -> 16 paths (TU), 10 -> 9 paths (RA) and 20 -> 16 paths (HT). However, even the reduced numbers of paths are coinsiderably higher than proposed in the CR [2]. 

Elektrobit has carried out Frequency Correlation analysis similar to the analysis of Ericsson. Figure 1 shows three plots

· solid (blue): Frequency correlation of the TU model of existing TR25.943. No round off of the path delays.

· Dashdot (green): Frequency correlation of the TU model of existing TR25.943. Round off of the path delays to closest integer multiple of 50 ns.

· Dot (red): Frequency correlation of the TU model with infinite number of paths (theoretical curve).

Qualitatively the only major difference between the rounding and no-rounding correlation functions is that the rounding will produce high correlation artefacts at +/- 20 MHz offsets. Otherwise within the frequency offset range of –20 MHz … +20 MHz the effect of rounding is minimal. As long as the modulation of the fading signal lies within that range there will not be great difference whether the delays are rounded or not.
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3. Conclusion

As a summary from the facts presented in the previous section Elektrobit see no real reason to agree on the CR [2] to TR25.943. Elektrobit proposes that the existing TR 25.943 [1] will remain unaltered at this point.
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Annex A

Analysis of the Frequency Correlation vs. the number of paths of a radio channel model. The analysis has been done by Ericsson and distributed to RAN WG4 email reflector in 21st Feb, 2000. 
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