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Introduction

The purpose of this short study is to calculate a pathloss difference when a UE moves some certain time with some certain velocity geographically on a line crossing a BS either away from the BS or towards the BS (maximum pathloss difference) in a macrocell environment. The aim is to analyse how frequent CPICH Ec/Io measurement reports could have a benefit for the Enhanced CELL_FACH link adaptation needs. [2, subchapter 9.1.2] defines the accuracy requirement for the CPICH measurement to be ±3 dB. Thus, it can be argued that the propagation conditions should change at least 3 dB before the network could really benefit from a new measurement report.
To simplify and shorten the analyses, the shadowing effect is not taken into account. 

Pathloss difference
Equation (1) presents a path loss model for an urban macro cell with base station antenna height fixed at 15 meters above the average rooftop, a carrier frequency of 2000 MHz and a base station antenna height of 15 meters [1, subchapter 5.1.4.2]
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where R is the distance in kilometers. Note, that this model is designed mainly for distance from few hundred meters to kilometers, and there are not very accurate for short distances.
Path loss difference between two distances can be defined as in (2)
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where ∆R is the movement of the UE and R1 represents the distance from the BS from where the UE starts moving.
Because the used model is inaccurate for short distances from the BS, used R1 :s are 0.5, 1.0 and 1.5 km. Figure 1, Figure 2 and Figure 3 illustrate the pathloss difference with different delay values when the distance from the BS is 0.5, 1.0 and 1.5 km, respectively. 3 dB accuracy requirement of CPICH Ec/Io is also shown in each figure. Clearly, when the UE is closer to the BS, the pathloss difference is greater. If one considers a case of 500 m distance from the BS, with the highest velocity, it still takes 3 seconds for the pathloss difference to go over the 3 dB accuracy requirement. On the other hand, when considering the 1500 m distance from the BS, the pathloss difference of the UEs with velocity 50 km/h and below is still below 3 dB after moving 20 s. Thus it can be concluded that due to pathloss, the CPICH Ec/Io reporting frequency can be in seconds in CELL_FACH state (near the BS) or no periodical reporting is needed (only initial report) if the UE stays in CELL_FACH 1~20 seconds (far away from the BS).
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Figure 1: Pathloss difference versus delay when the distance from the BS is 500 m.
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Figure 2: Pathloss difference versus delay when the distance from the BS is 1000 m.
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Figure 3: Pathloss difference versus delay when the distance from the BS is 1500 m.


Conclusions
Based on the analysis shown in this document we come to the conclusion that the UE camping time in CELL_FACH state that would benefit from updated CPICH Ec/Io measurement reports for HS-DSCH MCS selection would be at lowest in the order of a few seconds (fast moving UE closer to the Node B), more typically in the order of tens of seconds (medium speed UE closer to the Node B) or even in the order of minutes (slow moving UE).
A separate document proposing to indicate these findings as a response to LS from RAN2 [3] is submitted [4].
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