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1          Introduction

In the previous meeting, it was agreed to introduce concurrent operation of 2 and 10 ms TTI E-DCH in a cell.  This feature improves the coverage of a cell by enabling UE at cell edge to use 10 ms TTI E-DCH.  At the same time, this feature maintains low latency and high throughput for UE that is not power limited to use 2 ms TTI E-DCH.  This contribution discusses the requirement on the common E-DCH resource to support this feature.
2         Discussion
Several proposals were made in the previous meeting regarding the mechanism of the 2/10 ms TTI concurrent deployment feature [1], [2] and [3].  In these proposals, the TTI is selected based on a joint decision made by the UE and the NB.  The general process is as follows:

1. NB broadcast two sets of preamble signatures for UE supporting this feature.  One set is for UE to indicate that it prefers 10 ms TTI and the other set is for UE to indicate that it prefers 2 ms TTI

2. UE determine whether it is in cell edge by measuring its path loss and comparing it to a threshold

3. UE decides upon a preferred TTI.  Here, the UE decides on 10 ms TTI if it is at the cell edge, otherwise it decides on 2 ms TTI

4. UE indicates its preference by using one of the preamble signatures in the sets described in step 1

5. The NB decides based on its scheduler whether to allocate the UE’s desired TTI

6. The NB signals the TTI and also the scrambling code for the E-DCH resource the UE should use via the AICH/EAI

The network has no knowledge of the UE’s RF condition in CELL_FACH and the UE has no knowledge of the network’s scheduler status.  This approach is attractive since it allows these two parameters to be considered in deciding the TTI.  

This approach is requires splitting of the preamble signatures which may result in a preamble signature limitation, that is the number of preamble signatures representing, say 2 ms TTI E-DCH resource is much less than the available 2 ms TTI E-DHC resource.  Preamble signature limitation exists in the current (pre-Rel-11) system and here, the NB is able to allocate all its E-DCH resource due to the ability of EAI to indicate the exact E-DCH resource (i.e. the scrambling code) that the UE can use.  In a similar way, this EAI capability should also be available for 2/10 ms TTI concurrent operation.  This allows the network the flexibility to manage its E-DCH resource.  Here, the E-DCH resource needs to be allocated to one of the TTI.  There are two possible schemes [1], [2]:

· 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.
By using the AICH/EAI to indicate the TTI and specific E-DCH resource, both of the E-DCH TTI allocation schemes (i.e. fixed or flexible) can be implemented at the network.
Proposal 1: The AICH/EAI is used to indicate the TTI and the E-DCH resource to be used by the UE requesting the resource.

The general procedure described above allows a Rel-11 UE from idle mode to operate in one of the two E-DCH TTIs.  However, this approach would also allow a change to the UE’s E-DCH TTI within CELL_FACH.  In CELL_DCH, a change of E-DCH TTI would usually require a RRC reconfiguration.  Since the TTI is decided at layer 1 (i.e. during the preamble stage), RRC reconfiguration is not possible.  In order to support this feature the following options can be considered:

1) The procedure described above is only applicable for a UE transiting into CELL_FACH.  Any further changes to the UE E-DCH TTI in CELL_FACH require a RRC reconfiguration.  Since the NB manages the E-DCH resource, this option is not efficient since RRC configuration is initiated by the RNC.  Also, the UE can move into and out of cell edge whilst in CELL_FACH thereby requiring a change in TTI.

2) The TTI is changed using HS-SCCH order once the UE is in CELL_FACH.  This option allows the NB to control the resource but this requires the HS-SCCH order to be sent prior to a UE’s transmission.  This is not useful in managing the current E-DCH resources as the TTI are changed for UE that are not consuming any E-DCH resources.  As in the 1st option, the UE can move into and out of cell edge whilst in CELL_FACH thereby requiring a change in TTI and it is difficult for the NB to predict such movements.

3) The procedure described above is applicable for every E-DCH resource acquisition.  This allows the NB to dynamically manage its resources and allows a change to UE E-DCH TTI when moving into and out of cell edge.  The UE needs the same TTI until the E-DCH resource is released.
We believe that for this 2/10 ms TTI concurrent operation feature to be useful, we need to be able to operate in option 3.  However, this requires the network to be able to support dynamic changes to a UE’s TTI at the lower layer (Layer 1/MAC).
Proposal 2: The UE maintains the TTI until the E-DCH resource is released.

Proposal 3: The UE E-DCH TTI in CELL_FACH can be changed during every E-DCH acquisition.  

3
Conclusion
This contribution discusses the requirement of the common E-DCH resource to support 2/10 ms TTI concurrent operation.  The following are proposed:
Proposal 1: The AICH/EAI is used to indicate the TTI and the E-DCH resource to be used by the UE requesting the resource.

Proposal 2: The UE maintains the TTI until the E-DCH resource is released.

Proposal 3: The UE E-DCH TTI in CELL_FACH can be changed during every E-DCH acquisition.  
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