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1
Introduction
RAN4 was tasked to study the following items for the SI of uplink Tx diversity for HSPA [1].
For RAN WG4 (starting after RAN#46):

· 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.

This contribution looks into the impact of switched antenna Tx diversity (SATD) on existing UE core Tx requirements.
2
UE implementation impact due to SATD

In Figure 1, a block diagram of a SATD UE transmitter is shown. As seen in Figure 1, the transmit chain is identical to a legacy UE that transmits on a single antenna only, until the output of the power amplifier (PA)
The SATD UE differs from a non-ULTD legacy UE as follows:

· Antenna Selection Logic to decide which transmit antenna the UE should transmit on. One example of this logic is described in [2], wherein the logic to decide to switch or not is based on accumulated TPC commands fed back from the NodeB to the UE. This nominal rate at which this logic can be executed is once per radio frame [2].

· Additional duplexer for the 2nd transmit antenna

· 2nd transmit antenna (only if a non-ULTD legacy UE does not support Rx diversity)
· RF Switch to switch between one of the duplexer/antennas
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Figure 1: Block Diagram of SATD transmitter

3
Impacts on UE core Tx requirements
Considering the similarity of two Tx chains as shown in Figure 1, the difference between the two Tx chains is due to the different duplexers and different paths inside the switch. Since the different paths inside the switch can be assumed negligible, we can assume that the duplexer is a main source of difference. Since the UE utilizes a single, common, transmit chain until the PA output and the duplexer does not affect most of existing core Tx requirements, there is no need to test against all core Tx requirements again with the second transmit chain when the UE is operating in SATD mode.
When we restrict the applicability of SATD tests to only single carrier operation on the uplink, we would like to propose the following test methodology for SATD.
· Perform core UE transmitter tests as defined today on the primary antenna

· Perform only the following core UE transmitter tests on the secondary or diversity antenna

· UE maximum output power (6.2.1)

· Spurious Emissions (6.6.3)

· Error Vector Magnitude (6.8.2)

The motivation here is to test only those UE transmitter characteristics that might differ due to a mismatch in the duplexer filter responses.
In addition, to ensure that the UE operating an SATD will not cause any detrimental effects to overall system performance, we are proposing new core Tx requirements shown in [3].
4
Conclusions
This contribution looked into the impact of switched antenna Tx diversity on existing UE core Tx requirements and proposed the following test methodology for SATD UEs assuming that the applicability of SATD tests to only single carrier operation on the uplink.
· Perform core UE transmitter tests as defined today on the primary antenna

· Perform only the following core UE transmitter tests on the secondary or diversity antenna

· UE maximum output power (6.2.1)

· Spurious Emissions (6.6.3)

· Error Vector Magnitude (6.8.2)
· Perform new core Tx requirements discussed in [3].
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