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Introduction
To match the increased downlink throughput radio enhancements, 16QAM in the uplink was introduced as being an attractive addition to the enhanced uplink concept, providing the users with increased uplink data rates. 
The feasibility of higher order modulation for HSUPA has been studied as part of the study item “Future Scope of FDD HSPA Evolution” and significant gains in terms of increased throughput were observed by the provision of 16QAM in scenarios (cells with isolation) where users can benefit from favourable radio conditions such as in well tuned outdoor systems or indoor system solutions.

The objective of the work item is to specify the support of 16QAM as an uplink modulation scheme for HSUPA in FDD. The aspects as it relates to RF/RRM testing  are the following:
· Specification of L1 aspects of 16QAM, including applicable combinations of gain factors

· Specification of UE requirements for an agreed set of radio conditions/environments for 16QAM

· Specification of Radio Resource Management requirements

This contribution summarizes the conclusion from RAN1 and summarizes the work being done in RAN4.

System and link level Evaluation in RAN1

It was shown in reference [5] that peak rates in the order of 11 Mbps can be achieved, and for data rates above 4-5 Mbps, 16QAM is more efficient than other modulations such as BPSK.
It was shown in reference [5] that there is loss in terms of maximum rate in the order of 10% for an EVM of 17.5%, the current requirements for a BPSK modulation. Losses in the order of less than 5% occur with EVM values of 10%. Therefore, in order to reach the theoretical peak rate, a reduction in EVM is necessary e.g. 12.5% for the defined parameters.
It was shown in reference [6] that a significant throughput increased by about 100% for advantageous users (90th percentile) in the system. However, for the median user throughput the gain is up to 100% depending on the load.
It was shown in reference [7] that the current power back off benefit remains valid for 16QAM.

It was shown in reference [8] that applying 16QAM in the uplink on existing channel configurations increases the peak data rate from 5760 kbps to 11520 kbps. This cost in terms of increased cubic metric (CM). However, the CM requirements will only need to be adjusted by a small fraction for 16QAM.
The expected completion date for RAN1 functional specifications is June 2007 (RAN#36).
Summary of UE Requirements for uplink 16QAM in RAN4
In RAN4 the UE requirements for uplink 16QAM is being studied. This contribution gives a summary of the proposed requirements for the WCDMA UE transmitter for 16QAM in preparation for conformance test aspects area as it relates to RF testing.

The test cases that have been addressed at this time are the following:

1. UE maximum output power with HS-DPCCH and E-DCH

a. Higher order modulation poses changes regarding the CM and allowed back off.

2. UE Relative code domain power accuracy

a. Higher order modulation poses changes to the requirements
3. Error Vector Magnitude

a. Higher order modulation poses more stringent requirements on EVM. 

4. Peak code domain error

a. Higher order modulation poses changes to the requirements

5. Relative code domain error

a. Higher order modulation poses changes to the requirements

6. UE phrase discontinuity

a. This is still being  investigated in RAN4 as to whether or not it need to be updated for the higher order modulation

There is still further investigation going on in relation to the Radio Resource Management requirements and other requirements.

The expected completion date for RAN4 requirement specifications is September 2007 (RAN#37).

Proposal
This contribution contained a brief summary of the work done in RAN1 and RAN4 in relation to 16QAM for HSUPA (FDD) work item. Motorola is proposing that the following tests: UE Maximum Output Power with HS-DPCCH and E-DCH, UE Relative Code Domain Power Accuracy, Error Vector Magnitude, Peak Code Domain Error, and Relative Code Domain Error are added to the RAN5 16QAM for HSUPA (FDD) work plan. Once more test cases are identified by RAN4 they will be added to the work plan.
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