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New UTRAN Measurement to support beamforming 

Introduction

It is well-known that the spatial filtering gain from using beamforming (BF) antenna arrays heavily depends on the spatial (azimuthal) distribution of interference.  The maximum gain is obtained for the case  of spatial white interference . In the other limiting case where all the interference is coming from one dominant direction, a BF antenna array system does not provide any spatial interferenence suppression in that direction  This is valid for the cases of  both user specific BF and a grid of beams. Hence, it is essential for the network performance that the spatial interference distribution is measured periodically at  base stations (BS) using BF antenna arrays and reported to the RNC for Radio Resource Management (RRM) usage.

There are currently specified measurements of the total wideband received and transmitted power in 3GPP 25.215 and 25.133 (RAN WG4). These measurements are primarily intentet for RRM purposes, as these measurements provide usefull information on the cell specific load. However, for BS which are using beamforming (BF) antenna arrays additional measurements are required in order to get  more detailed information  about the  cell load. Basically, measurements in the azimuth  domain are required, as the load variation among the individual  beams is likely to vary depending on various factors, i.e. spatial user distribution with respect to bitrate (service) and geographical density. Hence, if the RRM functionality only gets the total cell load reported this will result in a lower capacity gain from BF antennas or in worst case network instability.

It is therefore suggested to add additional UTRAN measurement requirements in 25.215 and 25.133, which should be supported in cells which are using BF antenna arrays. It should furthermore be emphasized that these new measurements proposed in this technical memorandum only concerns BS's using BF antenna arrays. Hence, it does not add any unnecessary complexity to BS's which are using other antenna concepts, say conventional sector antennas.

In the following, we are proposing a set of new measurements for the case where a grid of fixed beams are deployed. Hence, the case where each downlink (DL) beam is associated with a secondary common pilot channel (S-CPICH).

Details of suggested changes

Downlink:

The total transmitted carrier power is specified in 25.215 and respectively 25.133, Section 9.2.4.  For these specs, it is proposed to include additional measurements for BS using BF antenna arrays. The total transmitted wideband power should instead be measured for each beam direction, where a S-CPICH is transmitted. Hence, the number of directional wideband transmit power measurements equal the number of DL beams deploying S-CPICH. The accuracy of these measurements should be identical to the currently specified transmitted carrier power measurements. Also the measurement period shall remain 100 ms, as currently specified.
Uplink:

The total received wideband power measurement is specified in 25.215 and respectively in 25.133, Section 9.2. In these, it is proposed to include additional measurments for BS using BF antenna arrays. The total received wideband power should instead be measured per beam, corresponding to the DL beam directions. Hence, the number of measurements equal the number of DL beams having a S-CPICH. The beamformer weights used for obtaining these measurements should equal the beamformer weights deployed for generating the DL beams. This is a simple approach, which ensures sufficient information from an RRM point of view on the spatial inference distribution. The measurement accuracy should be identical to the requirements listed in Table 9-32 and 9-33. Also the measurement period shall remain 100 ms. This detail is subject to discussions in TSG RAN WG4 obviously.

It should be notice that these new measurements require rather simple additions for Release 5 specifications. Also, the proposed measurements does not depend on the specific antenna configuration (e.g. number of antenna elements, etc.), they are only a function of the number of formed DL beams using S-CPICH.

