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1          Introduction

The Further Enhancement to CELL_FACH WI consists of many sub-features mainly to target improvements in the downlink transmissions, uplink transmissions, mobility and battery saving in CELL_FACH.  In uplink transmission, there is a set of sub-features that aimed at improving the uplink access in CELL_FACH.  These features are referred to as Access Improvements [1] sub-features and they consist of:

· Per-HARQ process grants

· TTI alignment between CELL_FACH and CELL_DCH UEs 

· 2ms/10ms TTI concurrent deployment

· Fallback to PRACH

This contribution discusses the bundling aspect of these sub-features.
2         Discussion
With the exception of TTI alignment between CELL_FACH and CELL_DCH sub-feature, all the sub-features in the Access Improvements require that the UE indicate its capability and (TTI) preference during initial access.  This is performed using preamble signature or scrambling codes.  The combination of capabilities and preference required to be signalled is significant and leads to excessive partition of the preamble signature space of excessive usage of scrambling codes.  Hence some of these sub-features should be bundled.

In [2], it is shown that TDM offers significant throughput gains over using CDM only scheduling.  The TDM operation requires the TTI alignment and per-HARQ process grant sub-features.  The gains offered by a standalone TTI alignment or a standalone per-HARQ process grant are not clear.  Therefore, in order to provide the gains in TDM, these two sub-features are dependent upon each other.

Proposal 1: A UE supporting per-HARQ process grants sub-feature for CELL_FACH must also support TTI alignment between CELL_FACH & CELL_DCH and vice-versa.

2/10 ms TTI concurrent deployment and Fallback to PRACH are sub-features that allow the NB greater freedom in managing common resources in CELL_FACH.  In [3], it is shown that 5 partitions of the preamble signature are required to indicate the combination of UE capability and TTI preference.  This can be reduced to only 3 if these features are bundled.  We therefore have a preference to bundle these two features together.
Proposal 2: A UE supporting 2/10 ms TTI concurrent deployment in CELL_FACH shall also support Fallback to PRACH sub-feature and vice-versa.

We now have two groups of sub-features, namely:

Group 1: TDM group consisting of per-HARQ process grant and TTI alignment between CELL_FACH & CELL_DCH sub-features

Group 2: Common Resource group consisting of 2/10 ms TTI concurrent deployment in CELL_FACH and Fallback to PRACH sub-features

The amount of partitions to support both groups would be excessive.  The amount of partition per scrambling codes can be reduced by:

1. Bundled these two groups of sub-features together.  This is proposed in [1] but this may require that the UE pass interoperability test on all the sub-features in these groups.

2. Group 1 and Group 2 use separate scrambling code.  This allows UE to implement one of the groups’ sub-features.  However, this would require a network supporting both groups to use additional scrambling code which may lead to additional hardware.

Proposal 3: Discuss the options in managing the preamble signature & scrambling code to support the two groups of sub-features.
3
Conclusion
In this contribution we discuss the sub-features in the Access Improvements group.  We propose the following:
Proposal 1: A UE supporting per-HARQ process grants sub-feature for CELL_FACH must also support TTI alignment between CELL_FACH & CELL_DCH and vice-versa.

Proposal 2: A UE supporting 2/10 ms TTI concurrent deployment in CELL_FACH shall also support Fallback to PRACH sub-feature and vice-versa.

Proposal 3: Discuss the options in managing the preamble signature & scrambling code to support the two groups of sub-features.
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