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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]. In this document, a further analysis on supporting the concurrent deployment of 2ms TTI and 10ms TTI in a cell is discussed and some possible solutions are given. 
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.
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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 may happen that all resources of one TTI type have been allocated, while the resources of another TTI type are still unallocated. According to the simulation results in [2], 16 common E-DCH resources might not satisfy the requirement, 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 selects TTI between 2ms and 10ms according to the measurement on the Node B side, for example, the received signal strength of the PRACH preamble.

2. UE selects TTI between 2ms and 10ms according to the measurement on the UE side, for example, the PCPICH RSCP. Node B has the final decision on TTI selection, and Node B could change the UE request by using the extension of the AICH.  For example, when much more UEs request using 2ms TTI, which go beyond the Node B capability to support, then Node B could inform UE to use 10ms TTI instead.
The solution 2 above is preferred, because UE has sufficient information to make the TTI selection at the PRACH preamble phase, and Node B could adjust the UE request dynamically.
Proposal 2: The UE selects TTI between 2ms and 10ms, and the Node B has the final decision
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. It would be possible to separate the UE request on 2ms TTI or 10ms TTI by different preamble signatures. 
In the current specification, there are 16 signatures in total which are divided into two parts for the R99 RACH access and Rel-8 common E-DCH access respectively. If we divide all the 16 signatures into three parts for R99 RACH, common E-DCH 10ms TTI and common E-DCH 2ms TTI, then the most possible signature assignment will be 6/5/5 or 8/4/4
According to the discussion in [2], collision probability was used to evaluate whether the number of signatures is enough, which is defined as the probability of two or more users transmitting the same preamble in the same access slot. Based on the simulation in document [2], for the cases that the value of signature set to 5 and 8, it is seen that the collision probabilities are very close. Therefore, it could be concluded that the collision probability is not so sensitive to the number of signatures, and we believe that using different preamble signature set to separate different TTIs selected by the UE is a promising solution.
Proposal 3: The information of UE selected TTI can be implicitly indicated in the preamble signatures.
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 selects TTI between 2ms and 10ms, and the Node B has the final decision.
Proposal 3: The information of UE selected TTI can be implicitly indicated in the preamble signatures.
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