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1. Introduction

In the E-UTRA, the practical cell distance is determined based on the supportable minimum data rate at the cell edge in the power-limited uplink. From the supportable minimum data rate, the need for repetition or the required repetition factor of RACH (if necessary) is decided [1]. Thus, this contribution presents our views on the supportable minimum data rate in the uplink.
2. Low Data Rate Applications to be Supported
The considered low rate services in the uplink are voice service over IP (VoIP) and the TCP ACK/NACK signal for downlink TCP/IP transmission. 
2.1. VoIP

Various data rates for VoIP service are considered. Some of the rates are lower data rate than the AMR codec rate in W-CDMA. However, from the view point of the benefit to consumers, the VoIP quality should be equal or better than that for AMR in W-CDMA. We consider that the minimum data rate for the supportable VoIP service is approximately 12.2 kbps for the AMR codec rate in W-CDMA.
2.2. TCP ACK/NACK
In the downlink data transmission using TCP/IP, the ACK/NACK signal for TCP is transmitted in the uplink. Let us assume a 64-kbps data transmission using TCP/IP with the IP packet length of 1500 Bytes in the downlink. Approximately five to six ACK/NACK signals are transmitted per second in the uplink. The resultant data rate of the TCP ACK/NACK signals is a few kilobits per second, since the ACK/NACK signal size is only 40 Bytes.

Therefore, between the two services considered, the supportable minimum data rate is approximately 10 kbps from the AMR codec rate of 12.2 kbps.  Note that the minimum data rate is the minimum limit of the rate that the E-UTRA should support. Thus, it differs from the minimum data rate at the cell edge in the actual cell planning of each network carrier (operator). The aforementioned supportable minimum data rate is a minimum service rate. Thus, the minimum radio bit rate is decided based on the other factors such as the transmission interval, the required packet error rate, as well as the supportable minimum service data rate.
3. Conclusion
This contribution presented that the supportable minimum data rate is approximately 10 kbps from the AMR codec rate of 12.2 kbps.
Reference
[1] “RACH preamble length” Excel file in INBOX for RAN1#48bis.
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