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1. Downlink HOM
In this section, we summarize findings so far on the utility of 64-QAM in HSPA downlink presented in the contributions [1], [2] and [3]. We performed extensive network-level simulations to understand the benefit of 64-QAM in both outdoor macro and micro cellular environments. The LTE network scenarios Case 1 and Case 3 – as outlined in [4] – were used to assess the possible system level gains with 64-QAM in HSPA downlink. With practical channel estimation (PCE), 64-QAM provided marginal gains in situations where the multipath channel is almost flat (i.e. little or no time dispersion), such as in the case of the ITU Pedestrian-A channel model.  In rich multipath environments, such as those represented by the GSM Typical Urban (TU) model, there was practically no improvement in user throughput. 
Meaningful gains could be obtained either in isolated cells (simulated using a reduction in the radiated power of interfering base stations) or by using antennas with down-tilted vertical pattern and a significantly large front-to-back ratio of 40–45 dB compared to the 20 dB assumption used in LTE system evaluation [4]. In summary, we have observed scenarios where non-trivial gains accrue, but these scenarios are generally restricted to small cells with highly localized coverage.
It has been suggested – in offline discussions – that 32-QAM modulation could provide additional capacity improvements in HSPA downlink. The results presented in [1] and [2] suggested that for macro-cellular deployments under, say, TU conditions, 16-QAM was sufficient to exploit most of the channel capacity (albeit with a TDM scheduler). For other deployments, it is possible that 32-QAM might offer some additional incremental benefits to the scheduler.
2. Uplink HOM
In this section, we summarize findings in contributions [5], [6] and [7] regarding the utility of HOM in HSPA uplink. The link performance results presented in [7] showed that the maximum achievable throughput increases significantly when 16-QAM is applied on uplink and ideal channel estimation is assumed at the receiver. But when practical channel estimation and transmitter/receiver impairments are modeled at the receiver, we observed a significant impact on the link efficiency of 16-QAM modulation. The peak rates are lower than the maximum achievable throughput because of the saturation of signal-to-noise ratio at the receiver and are closer to peak rates achievable using QPSK.
In contributions [5] and [6], the increase in cubic metric of uplink waveforms with the inclusion of 8-PSK/16-QAM on E-DPDCH was studied. The cubic metric of waveforms with 16-QAM on E-DPDCH was found to be higher than the waveforms with QPSK by about 0.2 – 1.3 dB. On the other hand, uplink waveforms with 8-PSK were found to have similar cubic metric values as waveforms with QPSK. 
An accurate assessment of network level gains with HOM in uplink should include combined impact of modulation specific maximum power reduction (MPR) and practical channel estimation. 
3. Conclusions

The results obtained with practical channel estimation and transceiver impairments suggest limited benefit for downlink 64-QAM modulation in macro-cellular scenarios with typical urban delay spread. Some gains were observed in benign channel conditions and/or under favorable interference conditions. Initial cubic metric assessment of uplink HOM modulation suggests that 8PSK operation could support significantly better radiated power levels than 16-QAM, albeit at obviously reduced peak data rates.

A further set of simulation results examining:

a)  downlink HOM performance using 32-QAM,

b) uplink HOM comparing 8PSK and 16-QAM with Node-B practical channel estimation 
                     in a network simulation context,
are required before firm conclusions can be reached.
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