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[bookmark: _Ref258257104]CSI feedback mechanisms in LTE have been designed in order to provide an adequate efficiency without incurring in an excessive signalling load. But they are more efficient in the kind of environments that are best modelled by the evaluation scenarios defined by 3GPP. It is an open question whether the benefits that have been estimated in 3GPP evaluations are also observed in more realistic scenarios. But also whether new CSI reporting procedures can be designed that are best adapted to the actual operational conditions.
In this contribution we report on results that indicate that actual operational conditions differ from those used in the evaluation scenarios defined in 3GPP in a way that can be taken advantage of by modifying CSI reporting mechanisms. These new mechanisms would be applied only when certain conditions are met, e.g., when the channel coherence bandwidth is significantly larger that the bandwidth reported with UE-selected subband CQI [1].
Discussion
Simulation scenarios for system level evaluation in 3GPP use assumptions regarding intersite distance that are not in line with those used in some real world deployments, especially in high traffic areas. In order to check whether there is a difference in terms of performance for this reason, some simulations where carried out in different scenarios using 3D cartography and 3D ray tracing propagation calculation tool, and assuming the reuse of existing 3G sites. This is considered a relatively conservative assumption, as LTE radio access network capillarity will be, very likely, much higher; also the use of relays will also reduce the distance the user and the network. Of relevance for this WI is the fact that the estimated delay spread was, in a significant part of the area analyzed, lower than the one assumed in some standard propagation channel models.
Part of the area that has been analyzed is represented in the following figure, which also includes the estimated rms delay spread values. The average intersite distance is 420 m, which is lower than the 500 m considered for macro cell urban scenarios [2].
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The following figure represents the rms delay as a function of the distance to the site:
[image: ]
In the example scenario with 113 macro cells, the following values were obtained:
· Mean rms delay spread: 100–140 ns
· Median rms delay spread: 56–73 ns
For purposes of comparison, the ITU channels have the following values:
· EPA: 43 ns
· EVA: 357 ns
· ETU: 991 ns
In the case of microcells, the following scenario was simulated (not in the real locations):
[image: ]
The following figure represents the rms delay spread as a function of the distance to the site:
[image: ]
In the example scenario with 98 micro cells, the following values were obtained:
· Mean rms delay spread: 20–140 ns
· Median rms delay spread: 17–65 ns
Coherence bandwidth associated with these delay spread values is usually larger than the maximum bandwidth whose CQI can be reported with UE selected subband CQI or higher-layer configured subband CQI. As a consequence, we consider that there is room for defining a new CSI reporting mechanism which can provide a more accurate indication of the CSI consuming less resources.
Conclusion
Although the use of 3D ray tracing techniques for estimating the power delay profile can only provide a limited accuracy, we are confident that results obtained reflect the underlaying reality. However, it would be advisable to confirm their validity, preferably by means of measurements.
Based on the results reported in this contribution, two possible sets of actions are proposed for consideration:
· Verify that there are a significant number of operational scenarios where the conditions of high coherence bandwidth are met. Beyond small intersite distance macrocells and outdoor microcells, indoor deployment scenarios are also candidates.
· Propose new CSI reporting mechanisms that are compatible with the actual ones that may be used under the mentioned conditions.
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Macros: delay rms - distance
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Micros: delay rms - distance
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