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1. Introduction

In the 3GPP RAN#30 meeting, single-carrier FDMA (SC-FDMA) radio access was approved as the radio access scheme in the E-UTRA uplink [1]. Furthermore, in [2], the link adaptation method for the uplink data channel for SC-FDMA was outlined. This paper presents a text proposal for the link adaptation method for the E-UTRA uplink. 

2. Text Proposal

---------------------------------  Start of Text Proposal  -----------------------------------------------------

9.1.2.3
Link adaptation

Uplink link adaptation is used in order to guarantee the required minimum transmission performance of each UE such as the user data rate, packet error rate, and latency, while maximizing the system throughput.

For this purpose, uplink link adaptation should effectively utilize a combination of the adaptive transmission bandwidth accompanied with channel-dependent scheduling, transmission power control, and the adaptive modulation and channel coding rate.
Three types of link adaptation are performed according to the channel conditions, the UE capability such as the maximum transmission power and maximum transmission bandwidth etc., and the required QoS such as the data rate, latency, and packet error rate etc. In particular, the three schemes are controlled by channel variation as link adaptation. The basic features of the three link adaptation methods are as follows.

· Adaptive transmission bandwidth

· The transmission bandwidth of each UE is determined at least based on the averaged channel conditions, i.e., path loss and shadowing variation, in addition to the UE capability and required data rate. Furthermore, the adaptive transmission bandwidth based on fast frequency selective fading accompanied with frequency-domain channel-dependent scheduling should be investigated during the Study Item phase.

· Transmission power control

· Transmission power control guarantees the required packet error rate and bit error rate regardless of the channel conditions.

· The target of the received SINR can be different for different UEs in order to increase the system throughput by reducing the inter-cell interference. Thus, the target of the received SINR for the UE at the cell boundary can be smaller than that for the UE in the cell vicinity. The target for the received SINR should also be controlled considering fairness among UEs.
· Adaptive modulation and channel coding rate

· The adaptive modulation and channel coding rate increases the achievable data rate (frequency efficiency) according to the channel conditions.

· After the transmission bandwidth and transmission power are determined, the adaptive modulation and channel coding rate control selects the appropriate modulation and channel coding rate that maximizes the frequency efficiency while satisfying the required QoS such as the packet error rate and latency.

· The same coding and modulation is applied to all resource blocks assigned to which the same L2 PDU is mapped on the shared data channel scheduled for a user within a TTI. This applies to both localized and distributed transmission. The overall coding and modulation is illustrated in Figure 9.1.2.3-1.
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Figure 9.1.2.3-1 – Resource block-common adaptive modulation and resource block-common channel coding rate (for both localized and distributed transmission).
The control update interval for each of the three link adaptation methods should be jointly investigated from the viewpoint of the achievable performance such as the throughput, packet error rate, and latency as well as the required signaling overhead.
---------------------------------  End of Text Proposal  ------------------------------------------------------
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