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1     Introduction
The work item (WI) for “Uplink Transmit Diversity for HSPA” was approved in RAN#50 [1]. The WI consists of two parts: (1) open-loop UL TD for HSPA which does not require any new standardized dynamic feedback signalling between network and UE and (2) closed loop ULTD for HSPA. 
For open loop ULTD, the UE will determine the antenna (pre-coding) weights, using an unspecified algorithm; it is therefore desirable to create yardsticks and testing criteria that will enable screening acceptable OL functionality from unacceptable ones.  This document proposes the minimum performance requirement(s) for the UE OL algorihm that can be used to for such purpose. 
2     Discussion
Closed Loop ULTD (CL) for HSPA requires a new standardized dynamic feedback signalling between network and UE, while Open Loop (OL) uses pre exsiting fast power control for feedback information. 

TR 25.863 reports a full spectrum of simulation results from various UE algorithms/implementation for open loop ULTD [2]. While most prposed algorithms have shown some gain, some of them were marginal while others were more promising, it would make senese to draw some line of minimum gain versus a UE that uses conventional single antenna uplink transmission; Additionally, some algorithms have exhibited some small NodeB receiver demodulation loss, while some others looked like they eat up a lot of the transmit-diveirty benefit via reduced channel estimation efficiency. Therefore it makes sense to draw a second line – one that will limit the maximum permittable amount of demosulation loss, created by the UE transmit diversity operation.
2.1 Minimum transmit diversity (TD) gain

It is proposed to add to the UE conformance test a clause that will compare required Tx power with TD on versus the power required with TD off.

Minumum TD gain possible apparatus:

Feeding the RF power of both transmit paths via a balanced combiner to a NodeB emulator (system test set), the Algorithm under test average transmitted power level will be compared to the one required with a single transmit path; 
Minimum diversity gain: xxx (to be discussed)
The requirements may also include the minimam gains at several fading profiles, antenna configurations, etc, (TBD).  All these requirements may be tested at several “fixed” data rates (Transport Block Sizes, TBSs) and at several “fixed” target cell power levels.  
2.2 Maximum NodeB demodulation loss 
As direct testing with a NodeB is cumbersome and undefined (due to different vendors’ implementations), it is proposed to create an indirect indication as follows:

· The TR 25.863 simulations have demonstrated that the source of demodulation loss was the creation of phase discontinuities of various kinds and magnitudes by the various proposed algorithms.
· While some of those simulations were using genreric NodeBs and generic UEs, others have implemented real ones, i.e. real receivers’ channel estimation filtering, and real UE’s phase jitter
· The exact nature of the UE’s phase jitter was not indicated (being vendors’ proporietary), but it is assumed that as long as the UE’s jitter has met the phase discontinuity limits defined by UE conformace tests, the simulations results were indicative for a TD – Off mode.
· It is therefore offered to use the same criterion for a UE that is in TD –On mode.
· Hence max demodulation loss created by UE operating in a TD mode, can be capped by applying the phase discontinuity test which is part of the UE conformance test


Phase discontinuity possible apparatus 

Feeding the RF power of both transmit paths via a balanced combiner to a NodeB emulator (system test set), the Algorithm under test will be tested for meeting phase discontinuity, with the stipulation agreed upon for OL ULTD.
Phase discontinuity limits:

< yyy @ 80% of the time

< zzz @ 90% of the time
< www @ 100% of the time

The limit of the phase discountinuity may also be adjusted to follow those designated for CL. 
Note that the system test set needs to include a balanced combiner, standardized filters and duplexers to separate the TX (DL) and RX (UL) signals. 
3     Conclusions

In this contribution, we proposed to use the requirements of (a) the minimum diversity gain and (b) phase discontinuity to ensure the algorithm performance for the OL ULTD enabled UE. 
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