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1. Introduction

At RAN#12 meeting a new work item “UE specific beamforming with dedicated pilots” was proposed for rel-5 [1]. The WI indicated missing items for UE specific beamforiming and thus it was decided by TSG RAN to fix the feature, on the same time make it optional for Rel'99/Rel'4 UE and have it as mandatory for Rel'5, assuming that all details are fixed. Thus RAN provisionally approved the WI and all relevant RAN WGs were tasked to study and discuss the issue, and circulate the results on RAN reflector for information and approval of the new WI sheet in the next RAN meeting. [2]

In this document the missing items related to RAN WG4 specifications are identified. The purpose of this document is to provide a basis for a discussion over this topic in RAN WG4.

2. The list of missing items for UE specific beamforming 

The missing items for UE specific beamforming with dedicated pilots were listed in [1]. These are as follows

· UE behaviour with reconfiguration when neither Primary or secondary CPICH is not usable as phase reference anymore

· UE behaviour when starting the connection with IEs indicating to use dedicated pilots only. Rel'99/Rel'4 procedure, including the time UE has from FACH reception to actual operation assumes CPICH usability.

· UE behaviour in soft handover case with dedicated pilots only, including active set size to support

· UE behaviour in handover cases between non-beamforming node B and beamforming node B, a very likely scenario to occur unless all Node Bs would have beamforming in use

· Possible measurements in UTRAN side to support RRM related to beamforming with dedicated pilots

· Related system scenarios e.g. relationship between radio links with dedicated pilots only and ones which have CPICH and dedicated pilots as phase reference

· Possible enhancements in UTRAN side for the feature support

3. ITEMS concerning RAN WG4

RAN WG4 has started work related to UE specific beamforming already about year ago. So far the items under the discussion have been as follows:

· Performance tests for channel estimation with dedicated pilots with different data rates.

· Active set size to be supported.

· Delay spread to be supported.

· Related system scenarios e.g. relationship between radio links with dedicated pilots only and ones which have CPICH and dedicated pilots as phase reference.
RAN WG4 has not come to any agreement over these topics in spite of numerous contributions presented during the last 12 months. Based on the WI, we have further considered the topic and we have identified some more possible impacts of UE specific beamforming. They are listed below:

· Requirements for a searcher when phase reference type is being changed. These requirements depend on the solution for the radio link synchronization specified by RAN WG1.

· Assumption of UTRAN behavior to define searcher performance in UE, and DL L1 synchronization.

· Handover requirements between non-beamforming node B and beamforming node B
· New requirements for performance tests with S-CPICH pilots. Current tests have the same channel taps as P-CPICH pilots, but only the phase is shifted by 180 degrees. Should the tap delays be different also?
· Accuracy requirements for new UTRAN measurements supporting beamforming. This is dependent on the discussion in RAN WG1.

4. Action for RAN WG4

RAN WG4 should discuss about the list provided in previous section and the updated list should be sent to RAN for information.
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