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Discussion
1. Introduction

In this contribution, we discuss UE based TTI length decision in CELL-FACH state. It is proposed that coverage and inter-cell interference should be considered when UE makes decision on TTI length. The rules of TTI length selection are provided. 
2. Discussion
When concurrent deployment of 2ms and 10ms TTI is supported, it needs to discuss Node B or UE should make the decision on TTI length. In [1], this issue is discussed in detail and UE based TTI length decision is proposed. If TTI length decision is decided by UE, the issue raises that how UE decides the TTI length.

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. Therefore, when UE makes decision on TTI length, it should take into account two aspects, coverage and inter-cell interference. 
When we consider coverage, the power margin of UE can be thought as a factor for TTI length decision. For R99 RACH [2], UE shall select an appropriate TTI length from the RACHs according to the calculated transmit power margin, as below
Margin = {min (Maximum allowed UL tx power, P_MAX) - max (Preamble_Initial_Power, 

Preamble_Initial_Power + c)2)}                                (1)d /Pp-m + 10*log10 (1 + (
where "Maximum allowed UL tx power" is the maximum allowed uplink transmit power indicated in system information (in dBm), and P_MAX is the maximum RF output power of the UE (dBm). The margin shall be calculated for the gain factors c of the TF selected according to the rule defined in [2], using 10ms TTI length.d and 
For R11 enhanced CELL-FACH, the power margin remains an appropriate rule for TTI length selection. The power margin can be derived as below
Margin= {min (Maximum allowed UL tx power, P_MAX)-max (Preamble_Initial_Power, 
Preamble_Initial_Power+Pp-e+10*log10 (1+Configured_SG)}                              (2)
where Pp-e is the power offset between the power of the last transmitted preamble and the initial DPCCH transmission power. The Configured_SG denotes the serving grant configured by high layer. For example, the Configured_SG can be derived from IE "Initial Serving grant value". If the resulting "Margin" value is less than a threshold, such as 6dB, UE selects 10ms TTI, else, UE selects 2ms TTI. 

Proposal 1: The rule of TTI length selection should consider UE power margin, which is calculated according to formula 2. 
When we consider inter-cell interference, path loss difference can be thought as a factor for TTI length decision. Unlike E-DCH transmission in CELL_DCH, E-DCH transmission in CELL_FACH state does not support SHO. The inter-cell interference can not be controlled by neighbour cells. So UE should select an appropriate TTI length to control inter-cell interference. A UE staying in the cell edge may bring larger inter-cell interference than a UE in the middle of cell. Path loss difference can approximately reflect the inter-cell interference level. UE calculates the path loss difference between camping cell and neighbour cells. If the resulting minimum difference is lower than a threshold, UE selects 10ms TTI else, UE selects 2ms TTI. The minimum path loss difference can be derived as below
Path loss diff = min (|Pathlosscamp- Pathlossneighbour,i |), i=1…Number of searched cells              (3)
where Path loss diff is the minimum path loss difference, Pathlosscamp is the path loss of camping cell. Pathlossneighbour,i is the path loss of the ith neighbour cell searched by UE. 
Proposal 2: The rule of TTI length selection should consider path loss difference between camping cell and neighbour cells, which is calculated according to formula 3.
The two rules can be applied for TTI length selection by UE together. If at least one of the selection results by the two rules is 10ms, UE should select 10ms TTI, else UE selects 2ms TTI. 
3. Conclusion
In this contribution, UE based TTI length selection in CELL-FACH state are discussed. Power margin and path loss difference are proposed to be taken as the rules of TTI length selection. The following are proposed:
Proposal 1: The rule of TTI length selection should consider UE power margin, which is calculated according to formula 2.
Proposal 2: The rule of TTI length selection should consider path loss difference between camping cell and neighbour cells, which is calculated according to formula 3.
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