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1. Introduction

In RAN2#83bis meeting, the three FEUL rate adaptation solutions have been captured in the TP [1]. In RAN1#74bis, the system simulation assumptions were agreed [2].
In this contribution, we provide the system simulation results for both 2-loop and modified 2-loop schemes based on the agreed system simulation assumptions in [2].
2. Scheme description
Based on [1], we summarize the three schemes (called 2-loop, 3-loop and modified 2-loop schemes) as follows:

· 2-loop scheme 
There are 2 loops to control constant total received power and data BLER. In the scheme, one loop tracks the required the DPCCH (or the total) received power level and the other loop using SD controls the margin applied for E-TFC selection in order to guarantee the required BLER.
· 3-loop scheme 
There are 3 loops to control constant total received power, data BLER and DPCCH SINR. In this scheme, in addition to the 2-loop mentioned above, one additional loop is the legacy ILPC to track DPCCH SINR.
· Modified 2-loop scheme 
There are 2 loops similar as the legacy ILPC and OLPC. The difference is that the DPCCH SNR is the target for the ILPC. In the scheme, the required received power level is controlled by the DPCCH received power (ILPC), and OLPC instructs NodeB to adjust E-TFC selection by signaling T2P dynamically to meet the instantaneous channel conditions to reach the required BLER.
3. Simulation assumptions
The system simulation assumptions for uplink rate adaptation are shown in Table 1 and Table 2.
Table 1: Deployment model simulation assumptions

	Parameter
	Value

	Deployment scenario
	3GPP Macrocell

	Cell layout
	Wrap-around hexagonal grid, 

19 sites with 3 sectors per site 

	Inter-site distance [km]
	0.5

1.0 (optional)

	Path loss and shadow fading models
	As in [4]

	Node B antenna pattern
	“Combining method in 3D antenna pattern“ in Table A.2.1.1-2 [5]

	Node B antenna tilt angle, 
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	10º

8º (optional)

	UE antenna pattern
	Omnidirectional

	UE antenna gain [dBi]
	0

	Penetration loss [dB]
	10

	Maximum UE TX power [dBm]
	23

	NodeB noise figure [dB]
	3

	Thermal noise PSD [dBm/Hz]
	-174

	Minimum distance between UT and serving cell [m]
	25

	Carrier frequency [GHz]
	2.0

	Channel model profile
	PA3

	Correlation between the antennas
	0

	User mobility model
	Doppler spectrum

	User distribution
	Randomly and uniformly distributed over the area

	Interference modeling
	Explicitly modeled interference, given percentage of the strong interferes are modeled with taking into account their temporal and spatial correlation properties, less powerful interferers are modeled by equivalent AWGN noise. (The simplified interference modeling is optional)

	Traffic model
	Full buffer


Table 2. System operation assumptions

	Parameter
	Value

	Transmission modes
	SIMO

	Link-to-system mapping interface
	Effective SINR based

	E-DCH TTI [ms]
	2

	Modulation
	QPSK, 16-QAM

	ΔT2TP [dB]
	10

	Channel estimation
	Ideal, realistic

	Pilot SIR estimation
	Ideal, realistic

	E-DPCCH decoding
	Ideal, realistic (optional)

	Node B receiver
	LMMSE with RX diversity

	Number of TX antennas
	1

	Number of RX antennas
	2

	Soft handover
	Disabled**

	Softer handover
	Enabled

	OLPC delay [TTI]
	8

	Target BLER
	10% after the 1st transmission attempt

	H-ARQ approach
	Incremental redundancy

	Target RoT [dB]
	6; 15

	ILPC and OLPC
	See scheme description in Sec.2

	ILPC 1 Update Rate [slots]
	1*

	ILPC 1 Step Size [dB]
	±1*

	ILPC 1 delay [slots]
	2*

	ILPC 2 Update Rate [slots]
	1*

	ILPC 2 Step Size [dB]
	±1*

	ILPC 2 delay [slots]
	2*

	SD Update Rate [TTI]
	1*

	SD delay [TTI]
	5*

	SD update based on
	SINR difference or BLER


4. Simulation results
Simulation results for both 2-loop scheme and modified 2-loop scheme with ROT of 6dB and 15 dB are summarized in Table 3, and the CDFs of ROT are shown from Figure 3 to Figure 12.
4.1 Throughput gains
Table 3 summarises the average UE throughputs and throughput gains for baseline, 2-loop scheme and modified 2-loop scheme with ROT of 6dB and 15dB. The results show that both 2-loop and modified 2-loop schemes have gain over legacy scheduling, and the gain is from 8% to about 40% in different conditions. Moreover, the gain for modified 2-loop scheme is similar as 2-loop scheme in almost all scenarios.
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Figure 1. Average UE throughput gains for the 2-loop and modified 2-loop over the baseline, PA3 channel, RoT= 6 dB 
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Figure 2. Average UE throughput gains for the 2-loop and modified 2-loop over the baseline, PA3 channel, RoT= 15 dB 
Table 3. Average UE throughput gains for the baseline, 2-loop and modified 2-loop with RoT of 6 dB and 15 dB

	RoT
	UEs per sector
	0.0175
	0.25
	1
	4
	10

	6 dB
	Average UE throughput, [kbps]
	Baseline
	4823
	3841
	2370
	347
	128

	
	
	2-loop scheme
	5614
	4343
	2816
	431
	183

	
	
	Modified 2-loop scheme
	5801
	4539
	2650
	452
	177

	
	Average UE throughput gain
[%]
	2-loop scheme
	16.4
	13.1
	18.8
	24.4
	43

	
	
	Modified 2-loop scheme
	20.3
	18.2
	11.8
	30.4
	38.3

	15 dB
	Average UE throughput, [kbps]
	Baseline
	9511
	6766
	3108
	431
	206

	
	
	2-loop scheme
	10253
	7397
	3935
	605
	252

	
	
	Modified 2-loop scheme
	10292
	7316
	3900
	599
	241

	
	Average UE throughput gain
[%]
	2-loop scheme
	7.8
	9.3
	26.6
	40.2
	22.4

	
	
	Modified 2-loop scheme
	8.2
	8.1
	25.5
	38.8
	17.1


4.2 CDFs of ROT
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Figure 3 the CDF of RoT for 0.0175 users per sector, PA3 channel, RoT = 6 dB
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Figure 4 the CDF of RoT for 0.25 users per sector, PA3 channel, RoT = 6 dB 
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Figure 5 the CDF of RoT for 1 users per sector, PA3 channel, RoT = 6 dB
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Figure 6 the CDF of RoT for 4 users per sector, PA3 channel, RoT = 6 dB
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Figure 7 the CDF of RoT for 10 users per sector, PA3 channel, RoT = 6 dB
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Figure 8 the CDF of RoT for 0.0175 users per sector, PA3 channel, RoT = 6 dB
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Figure 9 the CDF of RoT for 0.25 users per sector, PA3 channel, RoT = 15 dB
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Figure 10 the CDF of RoT for 1 users per sector, PA3 channel, RoT = 15 dB
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Figure 11 the CDF of RoT for 4 users per sector, PA3 channel, RoT = 15 dB
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Figure 12 the CDF of RoT for 10 users per sector, PA3 channel, RoT = 15 dB
The RoT distributions also demonstrate that both 2-loop and modified 2-loop schemes have gain to the baseline in terms of RoT stability. All CDFs show that SINR-based scheduling have steeper curve than legacy scheduling since SINR-based scheduling has better controlling of ROT.
5. Conclusion
In this contribution, we provided the system simulation results for both 2-loop and modified 2-loop schemes based on the agreed system simulation assumptions. Simulation results show that both 2-loop and modified 2-loop schemes have gain over the legacy scheduling, and the modified 2-loop scheme has similar gain as the 2-loop scheme.
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