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1 Introduction

A new SI, Scope of future FDD HSPA Evolution, was agreed at RAN#31, ref [1]. In the SID it was stated that HSPA spectrum efficiency, peak data rate and latency should continue to evolve. Based on this RAN1 has studied higher order modulations for the downlink. This contribution summarizes the conclusion from RAN1 and also looks at the needed additions in RAN4.
2 System and link level evaluation in RAN1
In ref [2], 64QAM for HSDPA – System Level Simulation Results the 64QAM modulation was evaluated and it was shown:

· A substantial user throughput increase for the advantageous users in scenarios with low load and low dispersion and in scenarios with some degree of isolation.

This was further elaborated in ref [3] regarding the cell isolation and in ref [4] it was further shown that the gains were still substantial with 1 – 3 dB power back off of the Node B transmitter. In ref [5], 64QAM for HSDPA – Link-Level Simulation Results, it was shown that even at current 16QAM EVM specifications for the Node B, 64QAM can increase maximum throughput by 29%.

It will during a potential WI be the task for RAN4 to decide on the actual EVM specification as well as the allowed power back off. RAN4 will also have to show the trade off between the power back-off and the EVM to find an optimum solution from system performance point of view as well as from an implementation point of view. The RAN1 work has shown that independent of that trade off and how far the requirements can be optimized there is still enough gain to show the benefit of 64QAM.
3 RAN4 work
3.1 TS25.104

Base station output power chapter might need to be updated regarding possible power back off.
The transmit modulation chapter needs to be updated regarding the error vector magnitude.
3.2 TS25.101

DL reference channel parameters for HSDPA tests needs to be updated and the current FRCs need to be updated with the new modulations and possibly new FRCs will be added. The corresponding receiver performance need to be simulated and the specification updated. 

A new format for HS-SCCH will be needed to signal the use of 64QAM, and the need for new requirements for the detection of this should be discussed. An alternative would be to use the current RAN4 test case, since it is possible to account for the expected performance degradation due to the changed HS-SCCH coding.

If the requirement for maximum input level might also need to be updated should be further investigated.
3.3 Other specifications

No other specifications should need to be updated. 
Summary
This contribution contained a short summary of some of the simulations performed in RAN1 showing the gain of 64QAM in DL. The work in RAN4 was also outlined showing that there will be some simulation and specification work needed to include the 64QAM modulation in the 25 series documentation. This first review of the work needed to be performed in RAN4 during a potential WI did not show any potential problem of the 64QAM work and therefore the new modulation scheme seem to be feasible as a candidate for a WI.
4 References
[1]

RP-060217, “Scope of future FDD HSPA Evolution”
[2]

R1-062265,“ 64QAM for HSDPA System-Level Simulation Results”, Ericsson
[3]

R1-062937, “64QAM for HSDPA - Impact of Cell Isolation”, Ericsson
[4]

R1-062938, “64QAM for HSDPA - Impact of Power Back-Off”, Ericsson
[5]

R1-062264, “64QAM for HSDPA – Link-Level Simulation Results”, Ericsson
