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1. Introduction

The beamforming enhancements has been discussed in RAN3 and some minor clarifications in TR 25.887 might be helpful to their discussion. Here it is clarified that the number of ‘cell portions’ in a cell is fixed and that they not necessarily is analog to the number of beams created in a cell. Also, since the term ‘cell portion’ was introduced in the TR in order to have a general description of the beamforming system together with associated measurements it is proposed to drop the distinction between ‘grid of fixed beams’ and ‘flexible’ beamforming. This can be done since both concepts, and mixes of the two, can be incorporated in the ‘cell portion’ concept. At the same time some minor editorial corrections are proposed.

2. Summary of proposed changes and updates

· Clarify the cell portion definition and remove the concept of flexible beamforming and grid of fixed beams.

· Update the list of abbreviations.

· Update of the list with new measurements for support of beamforming.

· Some minor editorial corrections.

· Removal of the informative annex about Node-B complexity since the capability of “none” means that beamforming as defined here is not supported and hence there is no increase in Node-B complexity.

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

3.1 Definitions

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. Note that there may be a different number of antenna beams and cell portions within one cell, but the number of cell portions created in a cell is fixed over time.


3.2 Symbols

3.3 Abbreviations

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




ISCP
Interference Signal Code Power 


RSCP
Received Signal Code Power


SIR
Signal to Interference Ratio

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

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

3. Measurements for RRM support of beamforming

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.

· Best received cell portion

· SIR

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

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

5.2 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” or “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 “beamforming” is applied, 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 signalling scheme that is used in the present version of the specification.
· For scenarios where the Node-B uses “beamforming” with one S-CPICH assigned percell portion, there are additional considerations. For this particular case, a UE transition from one cell portion to another require higher layer signalling, since the UE needs to get informed that it should use another S-CPICH. To be able to handle this the following signalling between Node-B and RNC is needed for the case where beamforming is applied with a S-CPICH percell portion.
· For each UE, the Node-B should measure the uplink received power of the pilot symbols in all the portion where a S-CPICH is assigned. These measurements should be locally averaged in the Node-B before they are reported to the RNC. The length of the power averaging window is selected by the RNC. In order to reduce the Iub signalling load, we could chose to only report the strongest measurements to the RNC.

· Based on these measurements, the RNC determines whether a beam handover is needed or not. Hence, the beam handover algorithm can be implemented in coherence with the conventional sector handover algorithms. 

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