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1 Introduction

The choice of TTI for Enhanced uplink continues to be a key issue needed to be resolved for further progress in the work item. In the last meeting, during discussions on the number of EDCH transport channels needed to be supported, the support of joint 2ms and 10ms for EDCH was proposed [1]. In this contribution, we summarize the benefits of such a feature and address some concerns raised.  

2 Performance Justifications 

One of the reasons for the inclusion of 10ms is the lower required Eb/Nt especially at low rates compared to 2ms TTI. This is because for the same rate, a 10ms TTI would have a higher Turbo interleaver gains because of its larger code block size. This implies that with 10ms, the required power is lower and hence the same rate can be supported with less power and hence less RoT contribution to the system. 

As the users’ geometry degrades, such as UE in soft handover region, its transmit power may be sufficient only for the lowest rate in the TFC subset. However, for a fixed code block size e.g. 320 bits (TCP ACK), the needed data rate would be 160kbps and 32kbps for 2ms and 10ms, respectively. Thus, the required Ec for the higher rate may be higher than could be supported by the UE. Therefore, the UE in SHO would be more likely to be power limited for the lower code block size for 2ms TTI than for 10ms TTI. 

The following highlights some questions that need to be raised in order to support joint 2ms and 10ms TTI: 

· The MCS set for 10ms TTI: Since the main reason for the support of 10ms TTI in addition to 2ms is for the availability of lower minimum rate, the MCS rates for 10ms TTI may not need to be the same as the 2ms TTI. One possible approach would be to keep the maximum payload between the 2ms and 10ms the same, resulting in the peak rate for 10ms to be one-fifth of the peak rate for 2ms TTI; 

· Separate EDCH Transport channel: Currently, a single EDCH transport channel per TTI has been agreed and the switching between the two TTIs are assumed to be through RRC signaling. This ensures that only a single HARQ entity is needed at any given point of time. Alternatively, two EDCH transport channels can be used to support the separate TTI. The benefits are: 

· Separate scheduling control allows the different TTIs to be used for different service class or QoS requirements;

· Minimize RNC control since the switching can be performed at the NodeB with layer 1 signaling for the transport format indication;

· Better control by the Node B of the radio resource utilization and RoT management.

· CCTrCH: The 10ms TTI EDCH has the options of being multiplexed into the R99/4/5 UL CCTrCh or multiplexed together with the 2ms TTI EDCH transport channel into the EDCH CCTrCh. The former approach may raise the following questions:

· Different time alignment of the 2ms and 10ms TTI for EDCH: By time multiplexing the 10ms EDCH with the R99 DCH, the timing between the two needs to be aligned. As a result, the timing of the UEs with 2ms EDCH and UEs with 10ms EDCH would not be aligned. The result would be undesirable RoT control and lower system throughput;

· Change of current Rate Matching operation: The RM operation for existing DCH CCTrCH needs to be enhanced to incorporate HARQ operation of the EDCH e.g. the number of bits for EDCH transport channel should be excluded from the autonomous delta adjustment in the rate matching algorithm;

· Since the EDCH transport channel may have different SF that could change on a TTI basis on a wide range, the puncturing of the R99 DCH needs to be of a wide range as well;

3 Summary 

Based on the above discussions on the advantages and complexity of supporting joint 2ms and 10ms TTI, we believe that the benefits of joint support of both 2 ms and 10 ms TTI justify the added complexity. Further discussions and investigations for the MCS values for the different TTIs, transport channel multiplexing and physical channel mapping are needed.  
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