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1 Introduction

A study item on, ‘Uplink Tx Diversity for HSPA’ was approved in RAN#45 [1]. Since the approval of the SI, studies have been performed solely in RAN1 since RAN4 is required to initiate the feasibility study after RAN4#56 (i.e. from RAN4#54 meeting).
In this paper we propose work plan for performing the feasibility study of UL transmit diversity from the perpestive of RAN4 requirement aspects. 
2 Overview of SI Objectives

According to the SI objective, RAN4 feasibility study is to be focused on UL transmit diversity schemes which don’t require any new standardized feedback. As per objectives, the study should also focus on switched antenna transmit diversity and transmit beamforming schemes.
The objective is to investigate UL Tx diversity techniques for HSPA that comply to the following architecture:

· not requiring any newly standardised dynamic feedback signalling between network and UE

· simultaneous transmission from 1 Tx antenna (e.g. switched antenna Tx diversity) or simultaneous transmission from 2 Tx antennas (e.g. transmit beamforming)

More specifically RAN4 task as outlined in the SI objectives is:
-
Agree on baseline assumptions and reference UE architecture for simulation.

-
Investigate the impacts on the UE implementation.

-
Investigate how to ensure that the UE operating an uplink Tx diversity will not cause any detrimental effects to overall system performance. Issues such as wrongly directed transmit beam should be considered.

-
Investigate the impacts of Tx diversity on existing BS and UE RF and demodulation performance requirements, and analyse how to derive any additional performance/test requirements that are deemed needed as an outcome of the study, as well as understand the impacts of any such new requirements.
3 Summary of RAN1 Studies
In RAN1 link and rudimentary system studies have been carried out to assess the benefit of the antenna switching and beamforming. These studies are based on the assumptions and models agreed in [2-3] and they have been performed assuming a PA3 and VA30 channel model. In the studies the performance of both genie [2] and practical algorithms has been evaluated.  
More extensive system simulation results will be presented by the interested companies in RAN1 in their meeting RAN1#60 (San Francisco). In [5] it is observed that gain in terms of both UE transmit power and in user data rate are sensitive to the UE transmit antenna imbalance. For instance, according to [5] a gain is observed at antenna imbalance = 0 dB. 
RAN1 is expected to provide summary and outcome of their studies to RAN4 during their meeting RAN1#60 or capture them in the TR 25.863. Note that RAN4 has received the draft skeleton of the TR 25.863 from RAN1 for comments and and updates to the RAN4 part of the TR [6]. 
4 Proposed RAN4 Work Plan

4.1 Analysis of Impact on UE Implemetation
RAN4 should analyze the impact of the above schemes on the existing UE RF transmitter and receiver requirements. Furthermore since the SI does not aim at specifying one practical algorithm it is our view that the performance needs to be evaluated and ensured for several different algorithms so that a good network performance can be ensured also in for these. Otherwise mechanisms for avoiding situations in which UL Tx Diversity may have adverse effects on system performance needs to be addressed. These aspects are addressed in [7].
4.2 Analysis of Impact on BS Performance

We suggest that system benefits of different schemes are demonstrated in practical deployment scenarios by using realistic assumptions and by assuming the existing receiver structure used in the legacy base station (i.e. used in TS 25.104 for BS receiver requirements). The study should aim to carry out link level analysis using practical consideration. 
In order to carry out the link analysis RAN4 should agree on reference UE architecture and practical UE algorithms [7]. The UE architectural aspects and algorithms are not intended to be specified. Hence the reference architecture and algorithms are purely for the purpose of evaluation. RAN4 should evaluate if the practical algorithms used in RAN1 evaluation can be reused for RAN4 link analysis or more practical aspects are necessary. 
In RAN1 evaluation only PA3 and VA30 channel models are used. However, most of the BS receiver performance requirements in RAN4 specification TS 25.104 are also specified for VA120 channel model. Hence, RAN4 needs to further consider the channel models to be used for RAN4 studies related to BS performance impact.
4.3 Evaluation of Issues not Addressed in RAN1

There are several important aspects, which at least until RAN1#59bis meeting have not been addressed in RAN1. As listed in [4] these remaining issues include:
· HS-DPCCH performance (in SHO)

· Bursty traffic performance (e.g. according to the Rel-9 DC-HSUPA simulation assumptions)

· DC-HSUPA solutions

· PRACH coverage (for beamforming)

· Performance with CPC (settings according to R1-095060 link simulation assumptions)

· E-DPCCH performance (most likely a link level study)

We suggest that at least the impact of bursty traffic, PRACH coverage (valid for beamforming) and CPC on uplink transmit diversity are studied before the final conclusion of the study item is drawn.
5 Conclusions
In this paper we have suggested the scope of RAN4 studies, which are to be performed during the feasibility study phase in RAN4. We have also listed open important issues, which have not been addressed by RAN1 but are likely to impact the performance of uplink transmit diversity. 
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