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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. It is mentioned that “Rate Adaption to support improved power and rate control for high rates” is one of the candidate topics for further enhancements. The initial responsible WG for this study item is RAN2. In the meeting of RAN2#81, it was decided that this topic mainly has layer 1 impact and is suitable to be done in RAN1. 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 main problem of the existing power-based scheduling algorithm is that the proportionality between the transmit power and the receive SINR is lost for high data rates. One solution is to decouple the receive power control and the data rate control. Two types of SINR-based scheduling algorithms have been proposed in previous RAN1#72bis meeting [3-4]. The principle of the scheduling algorithm is to make the transmit power calculation and E-TFC selection independently. For example, the original ILPC loop is used to adjust the required receive power and a marginal loop is introduced to control the TBS size to meet the required BLER.   
An outline of the procedure of SINR-based scheduling was discussed in [5]. In this contribution we present some initial system simulation results for SINR-based scheduling.
2
Simulation Results
2.1 Simulation Assumptions
The detailed simulation parameters are given in [6] for evaluating rate adaption schemes.
2.2 Simulation Results

The system simulation results for the power-based and SINR-based scheduling are provided for the channels of the PA with velocity of 3km/h. The performance comparison between the power-based and SINR-based scheduling in terms of average throughput, relative throughput gain and RoT distribution for 6 dB and 15dB target RoT are depicted in Figure 1- 6. 
For target RoT of 6dB, the relative throughput gain of SINR-based over power-based is from 4% to 11%. The relative throughput gain of SINR-based over power-based is less than 7% for target RoT of 15dB. If we consider the same effective RoT for the two schemes, the gains would reduce to some extent. For example, the relative throughput gain of SINR-based over power-based is 9% for the case of 1 user per sector with 6dB target RoT. However, the actual average RoT of SINR-based is 5% larger than that of power-based scheduling. It can be deduced that the gain of SINR-based scheduling will be smaller if the same effective RoT for power-based scheduling is used.       
2.2.1 Target ROT of 6dB 
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Figure 1: The average throughput of power-based and SINR-based scheduling for 0.175, 0.25,1, 4 and 10 users per sector
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Figure 2: The relative throughput gains of SINR-based over power-based for 0.175, 0.25,1, 4 and 10 users per sector
Table 1: The average throughput and relative gain of power-based and SINR-based scheduling for 0.175, 0.25,1, 4 and 10 user per sector
	UEs per sector
	0.0175
	0.25
	1
	4
	10

	Average UE throughput (kbps)
	Power
	4250.4
	4192.9
	2906.7
	734.29
	288.95

	
	SINR
	4791.2
	4724.2
	3201.3
	772.23
	301.25

	Average UE throughput relative gain(%)
	11.288
	11.246
	9.2018
	4.9127
	4.0817


[image: image3.emf]4 4.5 5 5.5 6 6.5 7 7.5 8

0.7

0.75

0.8

0.85

0.9

0.95

1

Effective ROT(dB)

CDF

0.0175,0.25 user/sector in 57 sectors with ROT of 6dB for PA3 channel

 

 

P,0.0175 user,0.1026

S,0.0175 user,0.11009

P,0.25 user,1.9785

S,0.25 user,2.1184


Figure 3a: The ROT distribution for SINR-based and power-based scheduling for 0.175 and 0.25 users per sector
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Figure 3b: The ROT distribution for SINR-based and power-based scheduling for 1, 4 and 10 users per sector
2.2.2 Target ROT of 15dB
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Figure 4: The average throughput of power-based and SINR-based scheduling for 0.175, 0.25,1, 4 and 10 users per sector
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Figure 5: The relative throughput gains of SINR-based over power-based for 0.175, 0.25,1, 4 and 10 users per sector
Table 2: The average throughput and relative gain of power-based and SINR-based scheduling for 0.175, 0.25,1, 4 and 10 user per sector

	UEs per sector
	0.0175
	0.25
	1
	4
	10

	Average UE throughput (kbps)
	Power
	9714
	9685.7
	7920.1
	2113.6
	830.71

	
	SINR
	10366
	10304
	8057.5
	2172.2
	854.14

	Average UE throughput relative gain (%)
	6.2938
	6.0005
	1.7053
	2.695
	2.7423
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Figure 6a: The ROT distribution for SINR-based and power-based scheduling for 0.0175 and 0.25 users per sector
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Figure 6b: The ROT distribution for SINR-based and power based scheduling for 1, 4 and 10 users per sector
3
Conclusions

In this contribution, the simulation results of SINR-based and power-based scheduling schemes are provided for the PA3 channel. The relative throughput gains of SINR-based scheduling over power-based scheduling range from 2% to 11% in all the cases considered. Further studies are needed to investigate the gains of SINR based scheduling.
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