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1. INTRODUCTION

At RAN#13 plenary meeting, a work item on Beamforming was approved. Beamforming with dedicated pilot symbols or with S-CPICH has potential to improve system capacity. Also UTRAN RRM could be improved by defining support for measurements that take into account the possible use of beamforming with S-CPICH or with dedicated pilots only.

2. DISCUSSION

Former Work Item named Beamforming is split to UE aspects (which is closed) and Release 6 Work Item Beamforming enhancements for UTRAN side. 

The scope of Work Item is to define necessary measurements for UTRA FDD and their performance requirements for efficient support of RRM in case beamforming. The performance requirements and measurements shall only apply where such beamforming antennas are available in BS site. It should be also noted that an agreement of possible reference antenna assumption in this case may turn out to be a difficult issue to agree on.

The following UTRAN measurements are proposed to be extended/added to provide support for RRM in case beamforming is used:

· Received total wide band power: The measurement is reported per cell portion.

· Transmitted carrier power: The measurement is reported per cell portion
Also SIR definition is updated and  new measurement Best received cell portion has been added. RAN WG1 has defined following changes [1] for the specification TS25.215:

5.2.1
Received total wide band power

	Definition
	The received wide band power, including noise generated in the receiver, within the bandwidth defined by the pulse shaping filter. In case of receiver diversity the reported value shall be linear average of the power in the diversity branches. The reference point for the Received total wide band power measurement shall be the output of the pulse shaping filter in the receiver. In case of beamforming antennas the total received wideband power shall be measured for each cell portion. 


5.2.2
SIR

	Definition
	Signal to Interference Ratio, is defined as: (RSCP/ISCP)(SF. Measurement shall be performed on the DPCCH of a Radio Link Set. In compressed mode the SIR shall not be measured in the transmission gap. For PRACH, the measurement shall be performed on the PRACH control part.The reference point for the SIR measurements shall be the Rx antenna connector.

where:

RSCP = Received Signal Code Power, unbiased measurement of the received power on one code.

ISCP = Interference Signal Code Power, the interference on the received signal.

SF=The spreading factor used on the DPCCH or the control part of the PRACH.


5.2.4
Transmitted carrier power

	Definition
	Transmitted carrier power, is the ratio between the total transmitted power and the maximum transmission power. Total transmission power is the mean power [W] on one carrier from one UTRAN access point. Maximum transmission power is the mean power [W] on one carrier from one UTRAN access point when transmitting at the configured maximum power for the cell. Measurement shall be possible on any carrier transmitted from the UTRAN access point. The reference point for the transmitted carrier power measurement shall be the Tx antenna connector.  In case of Tx diversity the transmitted carrier power for each branch shall be measured and the maximum of the two values shall be reported to higher layers, i.e. only one value will be reported to higher layers. In case of beamforming antennas the transmitted carrier power for each cell portion shall be measured and reported to higher layers.


5.2.x
Best received cell portion

	Definition
	The measurement reports the cell portion with the highest measured SIR. 


3. PROPOSAL

RAN WG4 should decide whether there is a need to have a performance requirements for beamforming in general for UTRAN side defined and in positive case then to consider whether the new UTRAN RRM measurements introduced in WG1 would need specific requirements or not. New requirements would have impact for performance requirements in TS25.133 and test definitions in TS25.141.  
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