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1 Introduction

In [1], the motivation for the support of 10ms TTI in addition to the 2ms TTI for EDCH is explained. One of the main reasons for the support of 10ms TTI in addition to 2ms is for the availability of lower minimum rate. Since 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. As an example, 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. 

Even though 2ms is not mandatory, it should be supported by standard. Hence, transmission with 2ms TTI needs to be supported as well. Assuming a maximum number of retransmissions of 4, the minimum effective rate is 40kbps for the 2ms TTI. Autonomous transmission allows the UE to send without being scheduled by the NodeB. For the same reason, the rate that should be allowed for use by the UE should be as low as possible so that the balance between minimum rate transmission and impact to the NodeBs rise over thermal (RoT) is properly weighed. In this contribution, the alternatives to two proposals to lower the minimum TFC are described and proposed for consideration. 

2 Transmission of Minimum TFC 

In this section, two variations of the proposals in [2] are described.  

2.1 Increase Number of HARQ Transmissions

Increasing the number of retransmission would effectively lower the effective and hence could reduce the power requirement for the sending of the minimum TFC. Thus, it is rather straightforward method to reduce the RoT contribution of minimum TFC. However, it comes at a cost of additional delay, 50% additional delay, due to the additional number of transmissions to successfully send a packet.

The additional delay would be applicable of the increased number of retransmissions are applied for all the TFC in the TFCS. It is proposed here that only the number of retransmissions for the lowest rate or subset of lower rates is increased. At such low rate, the impact of additional delay is not considered critical of the application or traffic that could be supported. 

e.g. For the 2ms TTI, with 4 transmissions, the effective data rate is 44kbps and if the number of transmissions is further increased to 6, the effective data rate is further reduced to 11kbps. Hence, the higher number of retransmissions would be applicable only for the lowest transport block size. Through RRC signaling, both the NodeB and the UE would know of the additional number of retransmissions for a specific TFC in the TFCS. 

Note: The number of retransmissions for the lowest TFC in the TFCS is increased in order to lower the effective minimum rate supportable by the UE.

2.2 TDM Approach

In [2], it is proposed that autonomous transmission of minimum rate(s) is restricted to a subset of allowed TTIs, not every TTI, where each UE is assigned a subset of transmission time at RB setup. 

An alternative to the proposed TDM approach with greater flexibility would be by restricting to a smaller subset of the max number of HARQ processes that the UE is allowed to send packets. Thus, the effective minimum rate would be reduced accordingly since the UE is not allowed to send the minimum TFC at every TTI. However, compared to [2], in restricting to a subset of HARQ processes rather than being defined in rigid manner the TTI in which transmission of minimum TFC is allowed, the UE has the flexibility of chooses the TTI in which the data could be sent e.g. any 2 processes out of the 6 processes. The following are then possible:

· Autonomous transmission of minimum TFC(s) only when higher data rates have not been scheduled by the NodeB for the specific TTI. Since the UE is either sending a rate scheduled by the NodeB (NodeB controlled TFC subset) or a rate in the minimum TFC(s) set, the subset of allowed TTIs may not coincides with the TTI when the autonomous transmission needs to be used by the UE;

· The UE has control of when such TDM is needed e.g. since the minimum TFC(s) could also be scheduled by the NodeB, which is such cases no TDM is needed;

· The flexibility for the UE to schedule the TDM period taking into account traffic type and priorities since each HARQ process could be used to send traffic of different priorities.

Note: Autonomous UE transmission rates in the minimum TFC set is restricted to a subset of the maximum number of HARQ processes supportable by the UE.   

3 Summary

It is proposed that the two proposed alternatives be considered together with proposals in [2] in an attempt to lower the minimum TFC rates for which the UE is allowed to perform autonomous transmission. 
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