Page 3
Draft prETS 300 ???: Month YYYY


TSG-RAN Working Group 1 meeting #26
TSGR1#26(02)0744
Gyengju, Korea

May 13 – 16, 2002
Agenda item: 
Beamforming enhancements
Source:
Ericsson

Title:
Beamforming measurements in UTRAN & text proposal for TR 25.887

Document for: 
Discussion and decision

1 Introduction

The TR25.887 on beamforming enhancements was introduced at RAN WG1 meeting #22 in Jeju, Korea, in order to define support for RRM functions when beamforming is used in UTRAN. In order to improve the RRM functions, a set of new measurements need to be defined. Also, some related signalling is required.

2 Changes to the TR 25.887

This document proposes some updates to the TR, and also adds a measurement required when beamforming is used in UTRAN.

In order to avoid limitations to specific beamforming implementations, it is not desirable to strictly speak about beams, as the shape of the area related to a phase reference does not necessarily have to have the shape of a ‘beam’. Therefore, we prefer to use the term ‘cell portion’ instead. This is updated throughout the document. The definition of cell portion could be added to the abbreviation and definition section in TS 25.215.

Cell portion: A part of a cell that is covered by a specific antenna radiation pattern, which can be created, e.g. by applying a specific weight vector on the beamforming antenna or using a grid of fixed beam directions.

We propose a new measurement ‘best received cell portion’ to be reported to higher layers if beamforming is implemented in the Node-B. This measurement is required e.g to support efficient admission control directly after random access. Also, in case of a grid of fixed beams, this measurement is needed to support efficient beam switching. Moreover, when S-CPICH is used as phase reference, this measurement can also be used to assign the phase reference for a user. 

Best received cell portion:

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

3 Proposal

It is proposed to include to the attached text proposal in the TR and to inform the RAN WG3 about status in RAN1.

4 References

[1] TR 25.887 v1.0.0 (2001-12) Beamforming enhancements.

---- Start of text proposal ----

3
Abbreviations and definitions

For the purposes of the present document, the following abbreviations apply:

BER
Bit Error Rate

BLER
Block Error Rate

Ec/No
Received energy per chip divided by the power density in the band

ISCP
Interference Signal Code Power 

RL
Radio Link

RSCP
Received Signal Code Power

RSSI
Received Signal Strength Indicator

SIR
Signal to Interference Ratio

Beamforming antennas: An array of antennas used to form one or several portions within a cell with controlled antenna radiation patterns. 

Cell portion: A part of a cell that is covered by a specific antenna radiation pattern, which  can be created, e.g. by applying a specific weight vector on the beamforming antenna or using a grid of fixed beam directions.

---- End of text proposal ----
---- Start of text proposal ----

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.

---- End of text proposal ----

---- Start of text proposal ----

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.

---- End of text proposal ----

---- Start of text proposal ----

5.2.x
Best received cell portion

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

---- End of text proposal ----

---- Start of text proposal ----

7.2 RAN WG3

The measurements specified to support beamforming require some signalling support over the Iub in order to be useful. The Node-B beamforming capability is required to be known by the RNC. The possible modes are  (“none”, “beamforming”). A capability of “none” means that beamforming antennas, as defined above, are not provided. This does not exclude the application of other non-standardised (uplink) schemes using antenna arrays which do not require support in the specifications. The following messages are suggested:

· Beamforming mode to apply: “none” or “beamforming”. 

· The average wideband power measurements (uplink and downlink) should be reported from the Node-B to the RNC over the Iub interface. Thus, a measurement message should be sent for each cell portion (1,2,…, N) in addition to the sector wideband measurement. The reporting of these measurements could be on request or periodic, as specified for the sector wideband measurements. If the beamforming mode is “none”, then only sector wideband measurements are reported.

· If the beamforming mode is “beamforming”, information should be added to the "Node-B configuration message", so that the RNC obtain information on the number of  cell portions (N), in which the Node-B conducts wideband power measurements for RRM purposes. 
· The beamforming specific Node-B measurements are intended for RRM purposes such as admission control (AC), packet scheduling (PS), etc. During a random access procedure, if beamforming is used in a Node-B, the RNC should therefore also know in which cell portion the new UE is located. This information is required in order to be able to make a decision on whether the UE can get a call accepted. The cell portion of the new UE is equivalent to the portion of the uplink where the highest SIR is received from that particular UE. This can be accomplished by introducing a new procedure during random access, e.g. before deciding on admission, the RNC asks the Node-B to perform a best cell portion measurement. Alternatively, this could be accomplished by adding the cell portion index to each random access message sent from the Node-B to the RNC.

· Similar action has to be taken during soft handover (SHO) where the RNC needs the information of which cell portion the UE belongs to. This information is needed in the AC in order to decide for available resources before the new radio link is created. This can be accomplished by e.g., asking the Node-B to perform a best cell portion measurement before deciding if the new link should be created.
· In addition to the special behaviour related to random access and SHO, there is also an issue for the RNC to signal to the Node-B in which cell portion to transmit a certain link to a certain UE. This requires an addition to the signaling scheme that is used in the present version of the specification.
· 
---- End of text proposal ----

