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Text Proposal
1 Introduction

In RAN #62 a new study item Scalable Bandwidth UMTS by Filtering was agreed [1]. In this contribution we provide a text proposal on uplink performance for F-UMTS for the Scalable UMTS TR25.701.
2 Text Proposal
6.8C.2
Uplink link level results

[------------------------------------------------------------- TEXT OMITTED-----------------------------------------------------------]
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
6.8C.2.1 Evaluation from R1-140716

Link level simulation assumptions for S-UMTS were given in [3]. In these simulations 10% target BLER after 1 HARQ is used. For 2.5MHz filtered UMTS with zero-out operation, main simulation parameters are listed below.  

· PL non-max: 0.44  

· PL max: 0.33

· Max SF and Number of E-DPDCHs: 2 x SF4
· Max TBS: 2798

Table 6.8C.2-1 shows the throughput for UMTS, 2.5MHz filtered UMTS with zero-out and 2.5MHz filtered UMTS for PA3, VA3, VA30 and VA120. Table 6.8C.2-2 and 6.8C.2-3 provide the spectral efficiency for 2.5MHz filtered UMTS and 2.5MHz filtered UMTS with zero-out. In these simulations E-DPDCH, E-DPCCH, HS-DPCCH, and DPCCH are used in the transmission.
Table 6.8C.2-1: Throughput at Rx Ec/No:0dB(PA3), 2dB(VA3, VA30,VA120)

	Channel
	 Rx Ec/No:0dB (PA3), 2dB(VA3, VA30,VA120)

	
	Throughput(kbps) @10% BLER after 1 HARQ

	
	UMTS
	2.5MHz filtered UMTS
	2.5MHz filtered UMTS 

	
	
	 with zero-out 
	

	
	Carrier Frequency(MHz)
	Carrier Frequency(MHz)
	Carrier Frequency(MHz)

	
	900
	2000
	900
	2000
	900
	2000

	PA3
	2415.60
	2397.60
	1132.90
	1129.00
	791.20
	782.80

	VA 3
	2467.20
	2443.60
	1274.50
	1258.00
	870.00
	859.40

	VA 30
	2358.80
	2083.40
	1150.40
	943.90
	830.10
	701.50

	VA 120
	1695.10
	1694.30
	733.30
	729.30
	532.30
	522.90


Table 6.8C.2-2: Spectral Efficiency in case of 2.5MHz filtered UMTS with zero-out,                                  Rx Ec/No:0dB(PA3), 2dB(VA3, VA30,VA120)

	Channel
	 Spectral Efficiency ( Rx Ec/No:0dB (PA3), 2dB(VA3, VA30,VA120))

	
	UMTS
	2.5MHz filtered UMTS
	Gain (%)

	
	
	 with zero-out 
	

	
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)

	
	900
	2000
	900
	2000
	900
	2000

	PA3
	0.48
	0.48
	0.45
	0.45
	-6.20
	-5.82

	VA 3
	0.49
	0.49
	0.51
	0.50
	3.32
	2.96

	VA 30
	0.47
	0.42
	0.46
	0.38
	-2.46
	-9.39

	VA 120
	0.34
	0.34
	0.29
	0.29
	-13.48
	-13.91


Table 6.8C.2-3: Spectral Efficiency in case of 2.5MHz filtered UMTS at Rx Ec/No:0dB(PA3), 2dB(VA3, VA30,VA120)

	Channel
	 Spectral Efficiency ( Rx Ec/No:0dB (PA3), 2dB(VA3, VA30,VA120))

	
	UMTS
	2.5MHz filtered UMTS
	Gain (%)

	
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)

	
	900
	2000
	900
	2000
	900
	2000

	PA3
	0.48
	0.48
	0.32
	0.31
	-34.49
	-34.70

	VA 3
	0.49
	0.49
	0.35
	0.34
	-29.47
	-29.66

	VA 30
	0.47
	0.42
	0.33
	0.28
	-29.62
	-32.66

	VA 120
	0.34
	0.34
	0.21
	0.21
	-37.20
	-38.28


6.8C.2.2 Evaluation from R1-141680
6.8C.2.2.1 Simulation assumptions
The simulation assumptions are given in Table 6.8C.2-4 as follows:

Table 6.8C.2-4: Simulation assumptions for standalone filtered scalable UMTS UL
	Parameter
	Value

	Physical Channels
	E-DCH: E-DPDCH, DPCCH, EDPCCH
DCH: DPCCH, DPDCH

	Scaling factor
	1; UMTS carrier
2; filtered scalable UMTS carrier

	TTI [ms]
	E-DCH: 

2ms

	TBS[bit]
	 200, 400, 1000, 2000, 2800

	Maximum HARQ Transmissions Time
	50ms 

	Operating Point
	E-DCH: 
10% BLER after the first HARQ transmission 

	RoT
	6dB

	Number of Rx Antennas
	2

	Channel Encoder
	3GPP Release 6 Turbo Encoder for E-DCH

Convolutional for DCH

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC) for E-DCH

0 (6 pilot, 2 TFCI, 2 TPC) for DCH

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	±1 dB

	UL TPC Delay (sent on F-DPCH)
	E-DCH: 

1.33ms 

	UL TPC Error Rate (sent on F-DPCH)
	4%

	Propagation Channel
	PA3, VA3, VA30, VA120

	NodeB Receiver Type
	LMMSE

	NodeB Rx Correlation
	0

	UE DTX
	OFF

	Number of transmit antennas
	1


6.8C.2.2.2 Simulation results

The simulations are performed for different E-DCH transport block sizes. Figure 6.8C.2-1 shows the performance for PA3, VA3, VA30, and VA120 channel, comparing F-UMTS and CZ-UMTS for N=2. 
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Figure 6.8C.2-1: uplink performance for F-UMTS and CZ-UMTS

As shown in Figure 6.8C.2-1, when TBS size is no less than 1000bit, gains range from 0.4dB to 5.3dB for CZ-UMTS over F-UMTS, which could be caused by greatly reduced ISI experienced by CZ-UMTS compared to F-UMTS. While the performance difference is very small in case of small TBS (less than 1000bit) which could be caused by that noise is the dominant factor in case of low data rate and ISI is very small relative to the noise.

6.8C.2.3 Evaluation from R1-140813
The simulations are straight forward link simulations with a single user. Throughput curves versus 
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, for different E-DCH transport block sizes will be shown. 

We only present results for the PA3 channel. The carrier bandwidth will always be 2.5 MHz, which is optimal for chip zeroing. The filters will be same as for 5MHz, but scaled by a factor two.

Curves are labelled “FUMTS” and “CZ-FUMTS” meaning without and with chip zeroing, respectively. In both cases the chip rate is the same 3.84 Mcps. The simulation is done with 2-way RX diversity and no HARQ retransmissions. Since we do not compare spectral efficiency at different bandwidths, no scaling of the results has been performed.

The simulations are performed with fixed transport block size. Each simulation point corresponds to a fixed SINR target. Unless noted otherwise, ILPC is active, but no scheduler or OLPC. 

In the graphs below the transport formats are chosen so that we are close to the following bitrates:  35 kbps, 200 kbps, 500 kbps, 1000 kbps and 1500 kbps. The first format is on 10 ms TTI, while the others are on 2 ms TTI. For the 1500 kbps, FUMTS use 2xN2 for E-DCH, while CZ-FUMTS is constrained to 2xN4.
6.8C.2.3.1 Basic comparisons FUMTS/CZ-FUMTS
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Figure 6.8C.2-2:  35 kbps on 10 ms  TTI.  

[image: image8.png]200~

Throughput kbps

=)
=3

50-

50~

FUMTS vs CZ-FUMTS 200 kbps

A

0
Ec over No in dB

Channel
®PA3

Type
® CZ-FUMTS
AFUMTS




Figure 6.8C.2-3:  200 kbps on 2 ms TTI. 

[image: image9.png]500-

400-

Throughput kbps

200-

w
=3
=3

FUMTS vs CZ-FUMTS 500 kbps

Ec over No in dB

Channel
®PA3

Type
® CZ-FUMTS
AFUMTS




Figure 6.8C.2-4:  500 kbps on 2 ms TTI. 
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Figure 6.8C.2-5:  1000 kbps on 2 ms TTI. 

[image: image13.png]1600~

1200~

Throughput kbps

400~

800~

FUMTS vs CZ-FUMTS 1.5 mbps

2
Ec over No in dB

Channel
®PA3

Type
® CZ-FUMTS
AFUMTS




Figure 6.8C.2-6:  1500 kbps on 2 ms TTI.  FUMTS use 2xN2, while CS-UMTS is restricted to 2xN4. 

6.8C.2.3.2 Results with ILPC off

The aim with these simulations is to investigate the impact of the ILPC. Since the ISI introduced by FUMTS is causing the SINR to alter due to self-interference, it will be less stable. It is possible to compute the max SINR target that can be obtained for a flat channel, and FUMTS must not have a SINR target higher than that. 

The simulations for 1 Mbps looks as expected. However, in the simulations for 1.5 Mbps FUMTS is slightly better than CZ-UMTS without ILPC, but slightly worse than CZ-UMTS with ILPC. This indicates that with some algorithm optimization, FUMTS performance can be improved further for these high rates.
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Figure 6.8C.2-7: The difference between FUMTS and CZ-FUMTS, is almost the same with without the ILPC.
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Figure 6.8C.2-8:  FUMTS is slightly better with TPC off. Note CZ-FUMTS is using 2xN4 while FUMTS is using 2xN2. 
[------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3 Conclusion
It is proposed to agree on and capture the text proposal on uplink performance for F-UMTS as presented in this contribution for inclusion in the Scalable UMTS TR 25.701. 
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