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1
Introduction
A new Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during RAN#58 plenary meeting. An LS [2] was sent from RAN2 to RAN1 asking RAN WG1 to perform, among other topics, the needed studies on rate adaption to support improved power and rate control for high rates.

The power-based scheduling algorithm, which is depicted in Figure 1, is per current specification for uplink transmission. The main problem of the existing algorithm is that the proportionality between the transmit power and the receive SINR deviates for high data rates [4]. An obvious solution is to decouple inner loop power control and data rate control. Two types of SINR-based scheduling algorithms have been proposed in RAN1#72bis [3-4]. The principle of the scheduling algorithms is to make the transmit power calculation and E-TFC selection independent of each other in the UE. For example, the original ILPC loop is used to adjust the required receive power and a margin loop is introduced to control the TBS size to meet the required BLER.   
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Figure 1. The principle of the power-based scheduling algorithm

In this contribution we will introduce the principle of SINR-based scheduling and present some initial link simulation results for SINR-based scheduling.
2 SINR-based Scheduling

The principle of the SINR-based scheduling algorithm with 2 control loops is depicted in Figure 2. There are three main parts in the figure.

1. Inner loop power control
The lower part of the figure is the inner loop power control located in NodeB. The procedure of this inner loop power control is the same as existing power-based scheduling algorithm except that the target SNR is set to a fixed value.
2. SINR backoff calculation
When NodeB receives a packet, the SINR backoff will be updated. If the packet is decoded sucessfully, the value of the SINR backoff will be decreased by a fixed value. The value of the SINR backoff will be increased by another fixed value if the packet is decoded unsucessfully.
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Figure 2. The principle of the SINR-based scheduling algorithm 

3. SD calculation
The upper part is the margin loop whose output is SINR difference (SD) between the received SINR and the required SINR of the TBS transmitted. 

The steps to calculate SD in NodeB are:

a. Obtain AG by the equation in the upper-center. Here, the T2TP is the ratio between the power of traffic and the sum of power of DPCCH and E-DPCCH.
b. Select TBS using AG, SINR backoff and Post-SINR

c. Calculate SD as the ratio between the SG and the T2P corresponding to the selected TBS.

The steps for receiving SD and AG in UE are:

a. Calculate the transmit power using AG

b. Select TBS based on the difference between AG and SD.

3
Simulation Results
3.1 Simulation Assumptions
The detailed simulation parameters are given in [6] for evaluating rate adaption schemes. The link level simulation results in the following section is approximated by the case of single user in single sector. 
3.2 Simulation Results

The link level simulation results for the power-based and SINR-based scheduling are provided for the channels of the Ped A with velocity of 3km/h. The performance comparison between the power-based and SINR-based scheduling is depicted in Figure 3. In the simulation, a fixed Ecp/N0 is used for inner loop power control and ideal channel estimation is applied. It is seen that the gain of SINR-based scheduling over power-based scheduling is around 3%.     
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Figure 3: The performance comparison between power-based and SINR-based for PA3 channel.

4
Conclusions

In this contribution, the simulation results of SINR-based and power-based are provided for PA3 channel. The gain of SINR-based scheduling over power-based scheduling is not obvious. Therefore, further investigation is needed to justify the gain of SINR-based scheduling.
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