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1 Introduction
This document includes the text proposal on the beam-forming algorithm (proposed by Magnolia) for UL Tx Div on HSPA to the document TR 25.863-Uplink Tx Diversity for HSPA Study Item. 
In RAN1 #59b meeting at Valencia, Spain, Magnolia was requested to disclose the parameter values of Practical Beam-forming algorithm and the PRACH algorithm for Uplink transmit diversity [1]. Magnolia has then provided a post-meeting document to presents the practical beam-forming algorithm with the necessary parameter values for simulation and the algorithm for the PRACH stage (call initialization). Based on the unofficial post-meeting document, this contribution presents the text proposal on Magnolia proposed beam-form algorithm for UL Tx Div on HSPA. The text proposal also has a more complete description on the beam-forming algorithm for FACH state[2]. 
2 Text proposal for the beam-forming algorithm proposed by Magnolia for uplink transmit diversity on HSPA
There are more than one beam-forming algorithm proposed to the feature of UL Tx div for HSPA. The following text proposal is for the beam-forming algorithms for both FACH state and DCH state, proposed by Magnolia. The test proposal is intended for TR 25.863 - Uplink Tx Diversity for HSPA Study Item.
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4.2.2
Beam-forming Transmit Diversity
…
…

…

Practical BFTD Algorithm 2 [Ref.x1], [Ref.x2] in CELL_DCH:

Magnolia proposed beam-forming algorithm for uplink transmit diversity periodically add a phase offset (
[image: image1.wmf]d

) to the relative phase of the two transmit signals to find the optimal phase. The existing uplink power control command is used as the feedback and is input into the algorithm. The algorithm then determines the optimal phase is in the region of larger radian (degrees) or in the region of smaller radian (degrees) and make a phase move by (
[image: image2.wmf]e

) degrees to close to the optimal phase (or not move at all).  The transmit beam is formed and dynamically steered toward the serving base station by the relative phase (plus the phase difference by the path difference and fading). The algorithm can optimize the phase difference which results in pointing the beam to the serving base station.
For the simulation purpose, the followings describe the generic beam-forming algorithm proposed by Magnolia. 
A. The phase offset, 
[image: image3.wmf]d

, can be 48 degrees, 
[image: image4.wmf]e

can be 12 degrees.

B. Let TPC command DOWN be represented by -1 and TPC command UP by +1. 
1. Initial relative phase between two transmitters 
[image: image5.wmf]2
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for the first slot (#1 slot). 
[image: image6.wmf]e

is kept zero until two TPC commands become available to the UE.
2. Apply relative phase for the next slot 
[image: image7.wmf]d
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3. Determine new relative phase:
a. if TPC1>TPC2, 
[image: image8.wmf]e
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b. if TPC2>TPC1, 
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c. otherwise, no change
Note that TPC1 and TPC2 correspond to slot (1,2),(3,4), .., (i*2-1, i*2), where i=1 to n.
4. Apply relative phase for the next slot  
[image: image10.wmf]d
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5. Go to step 2
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Practical BFTD algorithm [Ref. x3] in CELL_FACH state.

The beam-forming uplink transmit diversity may utilize two ½-power power amplifiers. A single ½-power PA may not have sufficient power to initiate a call. The followings describe the practical beam-forming algorithm for in CELL_FACH state.

An initial value for the phase difference (between the two transmit signals) may be any arbitrary initial value (e.g., 0 degrees).  The initial phase is applied to the first preamble. If acknowledgement from the base station is NOT received before the next preamble is scheduled to send, the relative phase is increased by a certain amount (say, 96 degrees) and is applied to the next transmit preamble.  The new relative phase keeps increasing a certain amount per preamble period until the acknowledgement is received. This procedure can cross the different call sequences, if necessary.
…

…

…

3 Conclusion

We have provided the test proposal on the proposed practical beam-forming algorithm for uplink transmit diversity for UE at Access and Traffic states. This information should enable companies to run the simulation for evaluating the benefits of beam-forming mechanism on the uplink transmit diversity.
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