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1. Introduction
As a sub-feature of Further Enhancements to CELL_FACH, Support of concurrent deployment of 2ms and 10ms TTI in a cell were discussed in previous meetings. In this document, we will further analyse the possible solutions. 
2. Discussion
In the last meeting, it was agreed to introduce the 2ms/10ms TTI concurrent operation for the Enhanced uplink for CELL_FACH state in Rel-11. And then 10ms TTI can be used to ensure the UL transmission coverage and 2ms TTI can be used to provide the high UL data rates and reduce data transfer latency.
At the RACH access phase of the common E-DCH transmission, the measurement in Node B is based on the detecting the PRACH preamble which is hard to estimate the RF distance of UE, therefore, it is difficult for Node B to select an suitable TTI value. Compared to the Node B, UE can achieve more effective information, such as the UE power headroom or the downlink quality, therefore, it is better for UE to select TTI and notify the TTI selection to Node B. On the other hand, it is preferable that Node B can change the TTI value based on the UL interference or network resources in the Node B. For example, network should be able to inform UE to use 10ms TTI instead due to many UEs’ using 2ms TTI, since utilization of 2ms and 10ms will cause different impact on network side, ROT for instance.
Proposal 1: The UE should perform TTI selection and the Node B should have the final decision.
2.1. The Principle of TTI Selection

If TTI length decision is to be decided by UE, the issue raises that how UE decides the TTI length. Two factors should be considered as follow:

· The power margin of UE can be thought as a factor for TTI selection. For R99 RACH [2], UE shall select an appropriate TTI value 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)
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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. Then for R11 enhanced CELL-FACH, the power margin remains an appropriate rule for TTI value selection. d and 
· Path loss difference can be thought as a factor for TTI selection. 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. If the resulting minimum difference is lower than a threshold, UE selects 10ms TTI，otherwise2ms TTI should be preferred. 
Considering the fact that the content above is more RAN1 oriented, it is better to make a further discussion in RAN1.
Proposal 2: The details of the TTI selection should be further discussed in RAN1.
2.2. TTI Value Notification

After the TTI selection, it is necessary to notify the Node B which TTI is selected by UE in order to keep the same understanding between UE and Node B.
As we known, 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. According to the discussion in [3], 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 [3], 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. 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 could be 6/5/5 or 8/4/4, we believe that using different preamble signature set to separate different TTIs selected by the UE is a promising solution.
Proposal 3a: The TTI value selected by UE can be notified to the Node B by using the preamble signatures.
In the scenario where the downlink data transmission is triggered without ongoing uplink E-DCH transmission, the stand-alone HS-DPCCH transmission will be setup to provide the feedback for the downlink. Although the transmission of HS-DPCCH is independent on the 2ms/10ms TTI selection, the possible later-on UL data transmission requires the 2ms/10ms TTI selection, and the establishment of HS-DPCCH uplink channel anyway requires preamble signature which would impact proposal 3a above, hence HS-DPCCH channel establishment should be discussed together with TTI selection procedure.
There are mainly two options to setup the HS-DPCCH transmission: 

· Option A is UE uses the RACH preamble signature(the same procedure of REL-8 RACH access) to achieve the initial HS-DPCCH transmission setup;
· Option B is UE uses the reserved signature [7] or transmits the DPCCH without RACH access[8] to achieve the initial HS-DPCCH transmission setup. 
For option A, the principle of TTI selection and notification can be based on the solutions in section 2.1 and 2.2 because the procedure of the HS-DPCCH transmission setup is the same with Rel-8 RACH access. For option B, the notification of the TTI value in section 2.2 should be further discussed because additional mechanism is needed to indicate the TTI selection result, therefore, how to select the TTI and how to inform the TTI value selection to Node B should be further considered for this case.
One solution is the UE always adopts the default TTI value at the beginning of HS-DPCCH setup, such as 10ms, which is a simple solution but lack of the flexibility. Another solution is UE selects the TTI value based on the solutions in section 2.1 till the uplink data transmission occurs, and then uses the HS-DPCCH or E-DPCCH to inform Node B the selected TTI value. The disadvantage is that some RAN1 changes might be involved e.g. HS-DPCCH code book design.
Proposal 3b: The TTI value selection and notification should be further discussed for the stand-alone HS-DPCCH transmission scenario.
2.3. Resources Assignment & TTI Change Indication

Several mechanisms were proposed in document [4] [5] [6] to discuss the common E-DCH resources partition. In document [4], it was suggested to divide the common E-DCH resources into three parts, Rel-8 UE, Rel-11 2ms TTI and Rel-11 10ms TTI; in document [5], it was proposed to use the TTI bitmap to divide the 2ms TTI and 10ms TTI resources, which can be  used together with the Rel-8 UEs. The both documents supports to use the E-AI to indicate the TTI value change for Rel-11 UEs.
There some drawbacks foreseen for the possible mechanism above:
The partition of the common E-DCH resources will reduce the flexibility of the resources allocation and utilization. For example, UE selected TTI is 2ms, the Node B may decide to use 10ms TTI instead because of limited 2ms TTI resource. In this condition, the data transmission rate and UE experience would be impacted. 
Therefore, the joint common E-DCH poll is a preferred solution for Rel-8, Rel-11 2ms TTI and Rel-11 10ms TTI.
There is no effect on the common E-DCH resource distribution if the joint common E-DCH resource pool is used between 10ms TTI and 2ms TTI. Therefore, the common E-DCH resources assignment to Rel-11 UE are same as Rel-8 UE, UE can translate the AI/E-AI bit into the common E-DCH resource index.  

However, in some scenarios, Node B might need to change the TTI value due to network policy, for example, under the case where too many UEs request 2ms TTI Node B could inform UE to use 10ms TTI instead by using the extended 1024chips of the AICH. Then the Rel-11UE can detect the extended 1024chips of the AICH to obtain the TTI value change indication. The advantage of this method is no impact to the R8 UE.
Proposal 4: The joint common E-DCH resource poll is preferred, and Node B could change the TTI value by using the extended 1024chips of the AICH.
3. Conclusion

We propose the following:
Proposal 1: The UE should perform TTI selection and the Node B should have the final decision.
Proposal 2: the principle of the TTI selection should be further discussed in RAN1.

Proposal 3a: The TTI value selected by UE can be notified to the Node B by using the preamble signatures.
Proposal 3b: The TTI value selection and notification should be further discussed for the stand-alone HS-DPCCH transmission scenario.
Proposal 4: The joint common E-DCH resource poll is preferred, and Node B could change the TTI value by the extended 1024chips of the AICH.
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