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1 Introduction

Due to the large uptake of smart phones and mobile broadband dongles, mobile operators have faced a significant growth in traffic during the last few years. In addition to increased volumes, the traffic generated by smartphone and laptops is bursty in nature and often only a few packets are transmitted within each burst. In spite of the CELL_FACH improvements introduced in Rel-7 and Rel-8 there is still a large difference between resource efficiency associated with the CELL_FACH and CELL_DCH states. As frequent state transitions are undesirable, e.g. from a controller capacity and retainability point of view, it is important to improve the CELL_FACH state so that the CELL_FACH state can offer a resource utilization efficiency on par with the CELL_DCH state. 

The subfeatures “per-HARQ process activation/deactivation” and “TTI alignment” together facilitates the possibility to use all benefits which TDM scheduling brings, as discussed in [1,2]. However, the subfeature “per-HARQ process activation/deactivation” will by it’s own improve the resource utilization efficiency as well as allow more means to control intra-cell interference.

This paper focuses on the benefits of introducing “per HARQ process activation/deactivation” as part of Rel-11 CELL_FACH state WI.
2 Discussion
Enhanced Uplink in CELL_FACH state was introduced in Rel-8 and brought some of the characteristics already available in CELL_DCH, however, in CELL_FACH the available functionality is limited. For example, a cell can only be configured with either 10 ms or 2 ms TTI. 

While 10 ms TTI will be largely deployed in large cells, 2 ms TTI is the preferred configuration for medium and small cells. To enable the possibility of efficiently using 2 ms TTI and/or the mixture of 10 and 2 ms TTI in CELL_FACH Rel-11, the functionality for 2 ms TTI needs to be enhanced. 

In these scenarios the support for TTI alignment and per-HARQ process activation/deactivation bring significant benefits. While TTI alignment is still being discussed and evaluated in TSG RAN WG1, the subfeature “per-HARQ process activation/deactivation” has clear benefits by its own as it facilitates efficient resource utilization in the NW. These benefits are explained below:
· Improved hardware utilization and network capacity

In Rel-8, all HARQ processes are activated by default and the network cannot control them individually by means of the E-AGCH as in CELL_DCH. The support of “per-HARQ process activation/deactivation” is essential in order to maximize the hardware utilization as well as to minimize the hardware cost for the operator when activating this feature in the network. 
This means that for each UE that is allocated a UL E-DCH CELL_FACH resource, the minimum allocation is in sets of 8 HARQ processes (8x2ms TTI) regardless of actual buffer content and resource need. Given that an actual predominant resource required for Ues have low, small payload UL transmissions; that in most cases can be facilitated in one single TTI, this means an suboptimal use of resources. This means also that unused resources are reserved and limits the capacity available for partitioning between CELL_DCH and CELL_FACH. If an operator wants to maintain the same or similar CELL_DCH capacity, the operator will need to increase the total number of hardware resources once the operator decides to use 2ms TTI for E-DCH in CELL_FACH.
If “per-HARQ process activation/deactivation” is supported, the minimum number of hardware resources that can be configured is equal to the number of allocated HARQ processes i.e. eight times less number of hardware resources currently needed. This has a direct effect on operator OPEX. In scenarios where a large number of low data rate users are present in CELL_FACH state, reducing the minimum hardware cost is important since it allows a larger hardware capacity in terms of number of users or a lower hardware cost per user. In addition, “per-HARQ process activation/deactivation” allows the network to dynamically share resources and allocate them according to the needs of the network.

· Implementation complexity

Per HARQ process activation and deactivation is supported for E-DCH (CELL_DCH) and thus the implementation complexity adding support for per HARQ process activation/deactivation in CELL_FACH can be considered minor.

Proposal 1 The subfeature “per-HARQ process activation/deactivation” is specified in Release 11.
3 Conclusion

The subfeature “per-HARQ process activation/deactivation” brings benefits at a low implementation cost, and it is proposed that:
Proposal 1
The subfeature “per-HARQ process activation/deactivation” is specified in Release 11.
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