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1. Introduction
At the RAN#51 meeting, a new work item was established on Further Enhancements to CELL_FACH in [1]. It was identified in the WID, the main objectives are:

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

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

· DC-HSDPA operation

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

· Support concurrent deployment of 2ms and 10ms TTI in a cell

· Per-HARQ-process grants for 2ms TTI

· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Fallback to R99 PRACH

· Reduction in timing of the initial access in the physical random access procedure

· Signaling based interference control 

· UE battery life improvements and signalling reduction (e.g. second UE DRX cycle in CELL_FACH)
In this contribution, we will make a general analysis on supporting the concurrent deployment of 2ms TTI and 10ms TTI in a cell for further enhancement for CELL_FACH state.
2. Discussion
2.1. Common E-DCH resources pool
In the Enhanced uplink for CELL_FACH state and Idle mode in Rel-8, the UE transmits UL data by using common E-DCH resources which are broadcasted in system information, and the common E-DCH resources can be configured to either 2ms TTI or 10ms TTI on a per cell basis.
When the cell supports both 2ms TTI and 10ms TTI, it needs to broadcast both 2ms common E-DCH resources and 10ms common E-DCH resources. There are two possible methods to maintain the common E-DCH resources pool, as follow: 
1. Option A. In the system information a partition of common E-DCH resources are with 2ms TTI and a partition of common E-DCH resources are with 10ms TTI, i.e. there are two separate resource pools, as shown in Figure 1, on the left.
2. Option B. The common E-DCH resources broadcasted in the system information could be either 2ms TTI or 10ms TTI, i.e. there is a joint resource pool, as shown in Figure 1, on the right.

[image: image1]
Figure 1: common E-DCH resource pool(s)
For option A, the disadvantage is that the RNC could not change the proportion between the two separate resource pools timely. It maybe happened that all resources of one TTI type have been allocated, while the resources of another TTI type are still unallocated. Therefore, option B is preferred because the resources could be used more efficiently.

In order to achieve the joint common E-DCH resource pool, both the 2ms TTI parameters and the 10ms TTI parameters should be broadcasted in the system information on top of the common E-DCH resource list, for example E-DPCCH Info and E-DPDCH Info, as shown in Figure 2. If in the end 2ms TTI is adopted, then both Node B and UE shall use the 2ms TTI parameters, while if in the end 10 ms TTI is adopted, then both Node B and UE shall use the 10ms TTI parameters. 
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Figure 2: parameters that broadcasted for the joint common E-DCH resource pool

Proposal 1: A 2ms TTI and 10ms TTI joint common E-DCH resource pool parameters should be broadcasted in the system information.
2.2. TTI selection
As we know, 10ms TTI can provide better coverage while 2ms TTI can provide higher data rate and lower delay. If the UE is power limited or stays in the cell edge, 10ms TTI should be adopted to improve the coverage and decrease the inter-cell interference. If the UE stays in the middle of cell or has a sufficient power leftover, 2ms TTI should be adopted.

The TTI selection between 2ms and 10ms can be made either by UE or by Node B:

1. Node B makes the decision on TTI selection according to the measurement on the Node B side, for example, the received signal strength of the PRACH preamble.

2. UE makes the decision on TTI selection according to the measurement on the UE side, for example, the PCPICH RSCP.
The solution 2 above is preferred, because it seems that Node B is not able to get sufficient information to make the decision on TTI selection at the PRACH preamble phase. In CELL_DCH state, the TTI switch is performed by RNC based on the UE Event 6X report.
Proposal 2: The UE makes the decision on TTI selection between 2ms and 10ms.

2.3. Notification of TTI selection to Node B
If, according to the analysis in section 2.2, it will be decided that the TTI selection is made by the UE, in order to keep the same understanding between UE and Node B, it is necessary to notify the Node B which TTI is selected by UE.
This can be achieved by separate the UE request on 2ms TTI or 10ms TTI by different preamble signatures. Since this will have an influence on RAN1, so we suggest RAN1 and RAN2 to study the solution together.
Proposal 3: Study the solutions to separate the UE request on 2ms TTI or 10ms TTI.

3. Conclusion

In this contribution, we did a preliminary analysis on the support of concurrent deployment of 2ms TTI and 10ms TTI in a cell for further enhancement for CELL_FACH state. We propose the following:
Proposal 1: A 2ms TTI and 10ms TTI joint common E-DCH resource pool parameters should be broadcasted in the system information.
Proposal 2: The UE makes the decision on TTI selection between 2ms and 10ms.
Proposal 3: Study the solutions to separate the UE request on 2ms TTI or 10ms TTI.
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