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1. Introduction

RAN3 had been working for Release 6 WI “Beamforming Enhancement” based on RAN1 TR25.887. At the RAN#22 plenary, the WI was closed.  The object of the WI is to define new measurement for UTRA FDD for efficient support of RRM in case beamforming is used in UTRAN. At this contribution, we propose to extend  HSDPA resource allocation method/measurement to cell portion level in order to enhance RRM for HSDPA per cell portion.

2. Proposal

In the following we propose some extension of existing methods/measurements for the cell to the cell portion level.

2.1 HSDPA Resource Allocation per Cell Portion

There are currently some definitions for HSDPA resource (power/channelization codes) reservation method at the Node-B for radio resource management (RRM) purpose. The HSDPA reservation method is as below.

· HSDPA power reservation: 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.
· 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.
Here, we propose to extend this HSDPA resource reservation method to cell portion level to enable HSDPA in cell portions. That could at best multiply the cell’s HSDPA throughput with the number of cell portions. 

· HSDPA power reservation per cell portion: If a cell portion is defined for a cell, the RNC is 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 sets a maximum power limit for HS-SCCH and HS-PDSCH codes per cell portion. In cases where power limit for HSDPA per cell portion is not set and maximum transmit power per cell portion[1] is set, the Node B is free to use the available HSDPA power up to maximum transmit power per cell portion for HSDPA usage. In cases where maximum transmit power per cell portion is not set, the Node B is free to use available HSDPA power in the cell for HSDPA usage. 
At current specification(without this feature), the Node B, which is capable of beamforming, is free to use all available power in the cell portion for HSDPA usage. However, with this feature, RNC is able to allocate the limit on HSDPA Power for each cell portion and it improves RRM per cell portion. 

· HSDPA code reservation per cell portion: If a cell portion is defined for a cell, in order to enable HSDPA per cell portion, the RNC should reserve a number of channelization codes for HS-PDSCHs and HS-SCCHs with SF=16 and SF=128 respectively per cell portion. This is enabled, if the HSDPA code reservation of the Physical Shared Channel Reconfiguration Request is simply extended to cell portion level. Similarly the scrambling code to be used with the HSDPA channels can be extended to cell portion level.

At current specification(without this feature), RNC does not allocate codes for HSDPA per cell portion. And the Node B, which is capable of beamforming, has to manage all HSDPA beam over all cell portions and all HSDPA beams(RLs) over cell by only one scrambling code and maximum 15 channelization codes (for HS-PDSCH). It is theoretically possible. However, different channelization codes must be used for HSDPA beam over cell portion and beam over cell since UE is not able to distinguish the two beams if same channelization code is used for the beam over cell portion and the beam over cell. Moreover, the coordination for channelization codes on all beams over all cell portions by same scrambling code might increase the complexity in Node B algorithm. With this feature, RNC is able to allocate scrambling/channelization code for HSDPA per cell portion and it improves RRM per cell portion.
Here, we propose to extend this HSDPA resource reservation method to cell portion level to enable HSDPA in cell portions. That could at best multiply the cell’s HSDPA throughput with the number of cell portions.

2.2 HSDPA Specific Measurement per Cell Portion

There are currently defined a number of HSDPA specific measurements for radio resource management (RRM) purposes. The measurements are as below. 
· Non-HSDPA power measurement: In 25.433 it is stated that Node-B measure/estimate the total average carrier power of all channels except HSDPA (i.e., total power minus the power for HS-PDSCH and HS-SCCH codes) and report to RNC. 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.

· HSDPA required power measurement: In 25.433 it is stated that the Node-B measure/estimate the required HSDPA transmit power to fulfill the requirements for services on HSDPA with guaranteed bit rate(GBR). This measurement is expected to be useful for RNC adjustment of the total allowed HSDPA power at the Node-B.

· HSDPA provided bit rate measurement: In 25.433 It is stated that the Node B measure/estimate the provided bit rate over recent past and report to RNC.  This measurement is expected to be useful for providing statistics on the average usage of HSDPA cell capacity.

Here, we propose to extend these HSDPA specific measurements to cell portion level to support HSDPA in cell portion.

· Non-HSDPA power measurement per cell portion: If a cell portion is defined for a cell, the Node-B should also collect measurements of the non-HSDPA power for each cell portion.  Introduction of this measurement per cell portion has been already agreed.

· HSDPA required power measurement per cell portion: If a cell portion is defined for cell, the Node-B should measure/estimate the required HSDPA transmit power per cell portion for fulfilment of the GBR for the HSDPA users served under the beam/cell portion.

· HSDPA provided power measurement per cell portion: If a cell portion is defined for cell, the Node-B should measure/estimate the provided bit rate per cell portion for providing statistics on the average usage of HSDPA capacity per cell portion.
These two measurements will improve the information about load for each cell portion in RNC, in addition to three cell portions measurements we’ve introduced. 

 3. Conclusion

We have proposed to extend the HSDPA specific measurements and definitions for HSDPA Resource allocation for improving RRM per cell portion. Given these definitions, the CRNC obtains RRM information per cell portion for resource allocation etc and the Node-B knows exactly how much power/code resources it has available for scheduling of HSDPA users under each cell portion. If RAN3 sees the need, Nokia is willing to bring required CR.
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