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1. Introduction

There are currently defined a number of HSDPA specific measurements for radio resource management (RRM) purposes, as well as definitions of HSDPA resource (power/channelization codes) reservation at the Node-B. In this discussion paper, we address some of these definitions, and propose a generalization of those measurements and resource definitions to be compliant with beamforming antennas. Let us first list the HSDPA measurements and resource definitions that we will address in this contribution:

· HSDPA power reservation at the Node-B: In 25.433 it is stated that the RNC may inform the Node-B that it only is allowed to use a certain amount of HSDPA power, i.e., maximum constraint on the total allowed transmit power for HS-PDSCH and HS-SCCH codes. The HSDPA power is reserved per cell. HSDPA power reservation is optional according to 25.433.

· Non-HSDPA power measurements: It is proposed in R3-022361 to have the Node-B measure the total average carrier power of all channels except HSDPA (i.e., total power minus the power for HS-PDSCH and HS-SCCH codes). This measurement can subsequently be used by the RNC to compute the total power used for HSDPA at the Node-B, since the RNC also has knowledge of the total average carrier transmit power for all channel types. A CR for definition of this measurement has been submitted to WG1 in R1-030078.

· HSDPA required power: It is proposed in R3-022559 to have the Node-B measure/estimate the required HSDPA transmit power to fulfill the requirements for services on HSDPA with minimum guaranteed bit rate requirements (GBR). This measurement is expected to be useful for RNC adjustment of the total allowed HSDPA power at the Node-B.

· HS-DSCH code reservation: In 25.433 it is stated that the maximum number of channelization codes (with SF=16) for HS-PDSCH transmission is set by the RNC for each cell. As argumented in R3-022443, it should also be possible to simultaneously reserve channelization codes for HSDPA usage under different scrambling codes for cells with both a primary and one or multiple secondary scrambling codes.

The above definitions need to be re-considered for scenarios where the Node-B is using beamforming antennas.

2. Beamforming and HSDPA

The support of S-CPICH as a phase reference is mandatory for UEs in HSDPA while support of dedicated pilots as a phase reference is optional for UEs in release 5. Either one of these cases could be used in so called fixed beamforming, where several directional beams are created in the downlink.

RRM measurements for Node-B’s with beamforming capabilities have been addressed in 25.887 version 1.3.0, where e.g. total average carrier transmit power measurements per cell portion have been defined. Here a cell portion is defined as a specific part of a cell that is covered by a specific antenna radiation pattern (e.g. a specific downlink beam). Given these measurement definitions for Node-B’s with beamforming capabilities, it is proposed to define the HSDPA specific measurements and resource reservation definitions per cell portion, in order to be in compliance with the definition of the non-HSDPA RRM measurements for beamforming Node-B’s in 25.887.

3. Proposal

In the following we will discuss the proposed extension of the measurements/definitions in Section 1 for the case where the Node-B is using beamforming.

· HSDPA power reservation at the Node-B: If a specific part of a cell is covered by a specific antenna radiation pattern, as defined in 25.887, the RNC should be able to set a limit on the maximum allowed transmit power of HS-SCCH and HS-PDSCH codes per cell portion. As specified in 25.433, it should similar be optional whether the RNC set a maximum power limit for HS-SCCH and HS-PDSCH codes per cell portion. In cases where no power limit is set, the Node-B is free to use the available power for HSDPA usage.

· Non-HSDPA power measurements: If a specific part of a cell is covered by a specific antenna radiation pattern, as defined in 25.887, the Node-B should also collect measurements of the non-HSDPA power for each cell portion. The total carrier transmit power measurements are already  defined to be  conducted per cell portion (see 25.887 Version 1.3.0).

· HSDPA required power: If a specific part of a cell is covered by a specific antenna radiation pattern, as defined in 25.887, the Node-B should measure/estimate the required HSDPA transmit power per cell portion for fulfillment of the GBR for the HSDPA users served under the cell portion.

· HS-DSCH code reservation: If a specific part of a cell is covered by a specific antenna radiation pattern, as defined in 25.887, the RNC should reserve a number of channelization codes with SF=16 that the Node-B is allowed to use for HS-PDSCH transmission in each cell portion. Notice that in this kind of case, the Node-B is likely to use multiple scrambling codes. Hence, the signaling should allow reservation of channelization codes under different scrambling codes (as discussed in e.g. R3-022443). 

 4. Conclusion

We have proposed to extend the new HSDPA RRM measurements and definitions to support beamforming antennas and become compliant with the RRM measurements in 25.887, Version 1.3.0. Given these definitions, the Node-B knows exactly how much power/code resources it has available for scheduling of HSDPA users under each cell portion.  
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