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1
Introduction

Enhanced DL/UL for CELL_FACH feature was introduced in Rel-7/8 and is now getting commercially deployed  with a wide support from chipset vendors. When compared to the legacy CELL_FACH state, this enhancement offers advanced mechanisms, such as HARQ, that allow for better performance and channel utilization. Furthermore, it has been assumed in may studies and work items that enhanced CELL_FACH may become a dominant state for the smart phones with low data volumes and/or MTC-like devices with seldom activity. 

At this point is bears mentioning that Rel-7/8 design of enhanced DL/UL for CELL_FACH has a limited a set of supported modulations when compared to the ones available in the CELL_DCH state. In particular, DL is limited only to 16QAM and UL is limited to QPSK. Thus, even if a UE supports e.g. 64QAM in DL for the CELL_DCH state, still it is not possible to use it in CELL_FACH; the same applies to UL 16QAM. Having a possibility to use high-order modulations in the enhanced CELL_FACH state will result in better channel utilization and support simultaneously more active devices. 

In this discussion paper we elaborate further on high-order modulations for enhanced CELL_FACH and as a way forward propose to consider introducing them to the UTRA system.

2
DL 64QAM and UL 16QAM for CELL_FACH

As mentioned in the Introduction part, enhanced DL/UL for enhanced CELL_FACH is getting commercially deployed and in the future might become a baseline for smart phones and/or devices built for the MTC purposes. To cope with the increased number of devices and/or increased data volumes, one of the most natural choices to enhance CELL_FACH is to enable support for high-order modulations that have been already successfully used in CELL_DCH. 

Most of the current commercially available UEs supporting HSDPA also support DL 64QAM in the CELL_DCH  state and most of the HSDPA networks support it as well.  As a result, all the functional elements are in place and can be easily enabled also for the enhanced CELL_FACH state; in fact, all the existing control and transport channels can be re-used with no changes. As for the UL 16QAM, it is not widely available yet but is already supported in a number of devices. Following the same line of considerations as for DL 64QAM, if a UE supports UL 16QAM for CELL_DCH state then all the functional elements and principles could be re-used and applied also in CELL_FACH. 

As a small summary, having a support for DL 64QAM and  UL 16QAM in CELL_DCH, it should be straightforward to enable the same features in the CELL_FACH with quite marginal impact to the UMTS specifications. 

3
Conclusion

In this discussion paper we have presented our general considerations concerning high-order modulations for enhanced CELL_FACH. If a UE supports DL 64QAM and/or UL 16QAM in CELL_DCH, then it is highly anticipated that the UE will be able support them also in the enhanced CELL_FACH no major changes in current functionality. That in turn will make enhanced CELL_FACH even more attractive and more suitable for handling increased number of devices and/or handling increased data volumes for existing number of devices without resorting to move them into CELL_DCH . 
Proposal: Introduce high-order modulations, DL 64QAM and UL 16QAM, for enhanced CELL_FACH.
