Page 1

3GPP TSG RAN WG1 Meeting #76

R1-140716
Prague, Czech Republic, 10th-14th, February 2014
Source:
QUALCOMM Incorporated

Title:
Uplink Link Evaluation Results for Filtering in Scalable UMTS 
Agenda item:

6.6.1
Document for:
Discussion
1
Introduction

A filtering-based solution [1] is proposed to low bandwidth deployments as an alternative to time-dilation UMTS. In [2], it is observed that this solution results in low spectral efficiency compared to UMTS due to the ISI resulted from filtering operation. This document presents an enhanced filtering based scheme in order to eliminate/reduce the ISI. The comparison is made with UMTS in terms of throughput and spectral efficiency. 
2
System model
A short description of filtering solution and the enhanced filtering solution is included in Fig. 2.1 and Fig. 2.2. The only change at the transmitter for the filtering solution is the use of low bandwidth RRC with 2.5MHz bandwidth instead of the regular RRC (5.0 MHz nominal bandwidth). On the other hand, the enhanced solution incorporates a zero-out operation for alternate chips to eliminate the ISI. 
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 Figure 2.1 Filtered 2.5 MHz, 3.84 Mcps solution for low bandwidth deployment         
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Figure 2.2 Enhanced Filtered 2.5 MHz, 3.84 Mcps solution for low bandwidth deployment  
3
UL link analysis

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 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 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. For the C2P set of E-DPCCH, the minimum Ecp/No value across all channel and RoT targets in UMTS was found. Then C2P was chosen such that E-DPCCH Ec/No was -19dB for the minimum Ecp/No value and this C2P was used for all simulations in UMTS and S-UMTS. For the HS-DPCCH power set, the ACK C2P in HS-DPCCH was set as same C2P of E-DPCCH and CQI C2P was set as 2dB lower than same C2P value. It is observed that 2.5MHz filtered UMTS with zero-out are comparable to UMTS in terms of spectral efficiency from the Table 4. On the other hand, 2.5MHz filtered UMTS has about 30-38% spectral efficiency because of ISI in Table 5.
Table 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 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 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


4
Conclusions

It is observed that 2.5MHz filtered UMTS with zero-out has somewhat comparable spectral efficiency by eliminating the ISI induced by the filtering solution. A zero-out operation is required at the transmitter in addition to the low bandwidth RRC filtering to realize these gains.
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