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I. Introduction 

In last Ran_4 meeting, the question was raised if the uplink reception diversity can be defined as an optional feature for Local Area BS, and it was also discussed if the uplink reception diversity should be an option or a basic requirement for Medium Range BS.

The objective of this paper is to try to answer these questions from the point of view on Rx div application in network design. The product cost aspect is also taken into account in the analysis.  

II. Rx Div for Medium Range BS

It is well known that the uplink reception diversity is an important feature for improving the uplink reception performance, in consequence to improve the uplink coverage and capacity. The Rx diversity gain depend the decorrelation of the two signals received by the two branches of the receiving antennae. In general speaking, when UE is in line of sight with the BSs, the correlation coefficient between the two received signals is almost 1, the uplink Rx div gain is small. The Rx div gain is important for UEs which are in non line of sight.

The medium range BS is mainly for outdoor microcellular application, as defined in the BS classification report[2]. The objectives of microcellular design are, in one hand,  to improve the outdoor coverage and capacity in a small area, in other hand, to improve the coverage and capacity for indoor, especially for deep indoor where is not or badly covered by the macrocells.  

In a microcell, the UEs can be grouped into three categories in terms of their relations of visibility to the serving node B

i) A significant portion of UEs are in the street, they are in line of sight with the serving node B.

ii)  Some of the UEs are in the buildings, they are not in line of sight with the node B

iii) Some of the UEs located in the streets, but they are in non line of sight with the node B, for example, after the rood corner, hidden by obstacles, such as truck, tree, etc.


The uplink Rx div gain for the UEs in the first category should not be so important as for UEs in other two categories, the application of the feature uplink reception diversity does not appear to be really necessary for this category of UEs. 

For the UEs classified in the two last categories ii) and iii), the application of the feature uplink reception diversity does  appear important and necessary.

From operation point of view, installing microcellular site with two separate antennae with enough space separation for the Rx diversity application will have real operational constraints and difficulty, but this difficulty can be overcome by the utilisation of small panel cross-polar antenna, which can be built-in Xpolar antenna or external.

By considering the above aspects and analysis, it is believed that uplink reception diversity should be considered as a basic requirement for Medium Range BS.   

III. Rx Div for Local Area BS
The main characteristics of local area BS are a) Small size; b) Small Tx power, Tx power of Local Area BS was proposed at last Ran_4 meeting as 20 dBm, it is not yet finally agreed. 

It will be difficult or costive to integrate a Xpolar antenna in a small size pico BS, even it would not be easy neither to install panel Xpolar antenna for uplink reception diversity application in indoor picocellular environment.

The Local Area BS is defined for indoor picocellular application. The pico cell size is defined in TR21.905 as typically less then 50 meters of cell range. The cell range is limited by the small Tx power. In an indoor  pico cell, on one hand, the majority of UEs are in direct sight from the serving base station antenna, on the other hand, the propagation of radio signals between the BS and UE is in multipath due to the reflexions on the walls and obstacles. The uplink reception diversity could be useful and beneficial if the BS has enough Tx power for the downlink coverage and capacity.  When the BS Tx power is limited by te limitation of BS Tx power or EMC constraints in indoor environment, it is usually downlink limited. In a downlink limited case, the uplink improvement by Rx diversity does not become so useful from link balance point of view. 

Combining all of these considerations, particularly from BS cost efficient solution point of view, we propose that the Rx div should be treated as an optional feature for Local Area BS. The Rx div gain should not be included in the minimum requirement of demodulation performance for Local Area BS.

IV. Conclusion and proposal

Based on the above analysis, we propose that

1) Uplink Rx diversity should be considered as a basic requirement for Medium Range BS in the same way as for Wide area BS.

2) Uplink Rx diversity is to be considered as an optional feature for Local Area BS, the minimum requirement of demodulation performance for Local Area BS should be established without Rx diversity.
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