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1. Introduction

RAN3 has been working for Release 6 WI “Beamforming Enhancement” based on RAN1 TR25.887: Beamforming Enhancement. And at the last RAN3#37 meeting most of items were discussed and will be fixed at later meeting. At this contribution we summarize current RAN3 agreement for Beamforming Enhancement firstly and we propose some further considerations on Beamforming Enhancement.
2. Summary of Current RAN3 Agreement for Beamforming Enhancement

We introduced and will introduce the following features in RAN3 Specification for Beamforming Enhancement. (Release 5 and 6)

(Release 5)

· Phase Reference Signalling

· Cell Portion

· Dedicated Measurement, Best Cell Portion

· Association between S-CPICH and Cell Portion ID by O&M

(Release 6)

· Reporting of PRACH SIR Measurement for cell Portion(Cell Portion ID in RACH Data Frame)

· Three Common Measurement per Cell Portion

· Tx Carrier Power

· RTWP

· Non HSDPA Power 

· Association between S-CPICH and Cell Portion ID by NBAP:Cell Setup Procedure

3. Proposal

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

3.1 Maximum Transmission Power per Cell Portion

In 25.433 it is stated that the RNC must inform the Node-B the maximum power for all downlink channels, that is used simultaneously in a cell by Maximum Transmission Power IE. The value of this IE must be set less than or exact to the value of DL Maximum DL Power Capability that is fixed parameter for a cell. The purpose of this parameter is to control the maximum transmission power in the cell in order to limit the interference to the neighbouring cells. 

Due to the same reasons than we need this parameter for the cell, we propose to introduce the maximum transmission power per cell portion parameter.

If we do not define maximum transmission power per cell portion, we can not set maximum transmission power allowed in each cell portion and the Node B may use available power up to Maximum Transmission Power(for cell) for any cell portion. It will increase the interference of the UEs in different cells or cell portions in some cases. 

For instance, 

· There is a cell that consists of 4 cell portions, A, B, C and D.

· There are 10 beamforming UEs in each cell portion.

· x dBm is used as total transmission power of the UEs in each cell portion. x dBm does not cause too high level of interference to the neighbouring cell.

· All UEs move to cell portion B(totally 40 UEs in cell portion B). Since Node B may use available power up to Maximum Transmission Power, Node B allocate x+y dBm to cell portion B. x+y dBm causes too high level of interference to neighbouring cell. (Figure1)
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Figure1

If we can set the limit on maximum transmission power at cell portion level, it is possible to avoid the problem.

We propose to introduce the Maximum Transmission Power per Cell Portion IE. This parameter is optional parameter against Maximum Transmission Power IE is mandatory. Usage of this parameter is as below. 

· If this parameter is set for a cell portion, at any instance of time, the total maximum output power in the cell portion shall never exceed this value.

· If this parameter is not set for a cell portion, Node B is free to use available power up to allowed maximum transmit power per cell(Maximum Transmission Power ) for one cell portion.
3.2 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 and in case RNC sets the maximum transmit power for the cell portion (proposed at 3.1 of this document), 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 is set, the Node B is free to use the available 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 power in the cell for HSDPA usage. 
· 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.

3.3 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 fulfillment 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.
 4. Conclusion

We have proposed to extend maximum transmission power to cell portion level, due to the same reasons than we need this parameter for the cell. And 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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