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1          Introduction

A WI was approved in [1] to further enhance the CELL_FACH state.  The areas of improvements are as follows:

· Downlink related improvements of resource utilisation, throughput, latency and coverage

· Uplink related improvements of resource utilisation, throughput, latency and coverage

· UE battery life improvements & signalling reduction

This contribution will focus on the uplink related improvements particularly on the concurrent 2 ms and 10 ms TTI operations within a cell in CELL_FACH.
2          Discussions
In Rel-8, E-DCH operations is introduced in CELL_FACH state, which is a state better suited for UE with bursty traffic than that in CELL_DCH state.  In this feature, the NB broadcast in SIB5/5bis, a set of common E-DCH resources in which the UE can use in CELL_FACH (and also in Idle Mode).  In each cell, the common E-DCH can operate either in 2 ms TTI or 10 ms TTI but not both at the same time.  
It is initially expected that UE in CELL_FACH has low traffic activity and hence, to extend coverage, 10 ms TTI operation may be favoured instead of 2 ms TTI.  However, with the expected rise in smartphone usage, more UE will likely stay in CELL_FACH state since this state is more efficient than that in CELL_DCH to handle bursty traffic.  The traffic of each UE is also likely to be heavier albeit still bursty in nature.  Hence, the use of 2 ms TTI offering higher data throughput is an attractive option.  However, the cell coverage in a 2 ms TTI operation is smaller than that of a 10 ms TTI operation.  Therefore, the concurrent support of 2 ms and 10 ms TTI allows for high data throughput and large cell coverage.
As highlighted in [2], [3] and [4], there are 3 basic design issues that need to be addressed, namely, Common E-DCH Resource Allocation, TTI controlled by UE or network controlled and signalling by UE and/or network of the TTI.
2.1 Common E-DCH Resource Allocation

For concurrent 2 ms and 10 ms TTI operations, the common E-DCH resource available within a cell needs to be allocated for each TTI.  There are two schemes proposed [2] & [3]:

· Fixed partitioning of the common E-DCH resource into 2 ms and 10 ms TTI.  This is a simple solution where each of the common E-DCH resources is pre-assigned to operate in either 2 ms or 10 ms TTI.  Since the common E-DCH resources are broadcast, it is difficult for the network to dynamically change the partitioning of 2 ms and 10 ms TTI resources.

· Flexible allocation of the common E-DCH resource, where all the resources can operate in 2 ms and 10 ms TTI.  Each of these resources can be configured to operate in the desired TTI, which can be performed when a common E-DCH resource is assigned to a UE.  This allows the network flexibility in managing its resources.
Flexible allocation is a more attraction option than that of fixed partitioning but the signalling between NB and RNC needs to be able to support such dynamic resource allocation.

The use of different TTI allows for different type of operation within a cell.  For example, 10 ms TTI can be allocated to a UE that has low traffic activity.  Given this, a separate parameter should be used for the different TTI.  For example, the initial Serving Grant value for 10 ms TTI and 2 ms TTI can be different albeit common E-DCH resources that use the same TTI shall have the same initial Serving Grant.
Proposal 1: The network should be able to configure different parameters for the different E-DCH TTI operations in CELL_FACH.
2.2
UE or Network TTI Control

An advantage of a cell capable of 2 ms and 10 ms TTI operation in CELL_FACH would enable UE that is not power limited to utilise the 2 ms TTI operation for high throughput whilst UE that is power limited make use of the longer coverage in 10 ms TTI.  Hence, the criterion in deciding which TTI to use seems to be the power headroom of the UE.  It is argued in [2] & [3] that since the UE have the power headroom information (e.g. based on open loop power control), the UE should decide which TTI to use.  However, apart from UE power headroom, the split in resources for 2 ms and 10 ms TTI also depends on the NB resource management.  For example, the NB may have more processing power to handle higher number of 10 ms TTI UE than that of 2 ms TTI UE.  Furthermore the UE based its uplink transmit power on the downlink channel, which may not be correlated to the uplink channel and only the NB has up to date information of the uplink interference.  Hence, the NB is in a better position to manage its resources to maximise throughput and coverage.
Proposal 2: The network should decide which TTI the UE should use on an E-DCH resource in CELL_FACH.

After a common E-DCH resource has been assigned to a UE, the NB will get SI updates from this UE and the UE RF condition and traffic activity may changed.  The NB may also need to quickly manage its resources and interference.  Hence, given this, it is beneficial for the NB to change the UE TTI.  Although the NB can allocate a shorter period for the common E-DCH resource in which the TTI is fixed, this will cause frequent interrupts to the UE service. 
Proposal 3: The TTI of a common E-DCH resource that is allocated to a UE can be changed by the network before the resource is released.

2.3
Signalling of TTI
In [4], it is proposed to divide the preamble signatures into a 2 ms TTI and a 10 ms TTI groups.  The UE can therefore provide an initial preference as to which TTI it wishes to use.  The NB will decide on the final TTI to be used via the E-AI.  The NB needs to make a decision based on available information within the time between the reception of a preamble and the transmission of an E-AI.  This approach is worth considering.
3          Conclusion
In this contribution, the concurrent operations of 2 ms and 10 ms TTI are discussed and the following proposals are made:
Proposal 1: The network should be able to configure different parameters for the different E-DCH TTI operations in CELL_FACH.

Proposal 2: The network should decide which TTI the UE should use on a E-DCH resource in CELL_FACH.

Proposal 3: The TTI of a common E-DCH resource that is allocated to a UE can be changed by the network before the resource is released.
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