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1 Introduction
It is clear from submitted papers to RAN1#76 that there exist different views on how large benefit that chip-zeroing (CZ) brings to the filtered UMTS (FUMTS) solution. In particular, analysis of the contribution [1] showed a bit different results to those in [2]. In order to understand this difference, further simulations have been run to try to recreate the results in [1].

In [1] a minimum spreading factor of 4 was assumed for both CZ-FUMTS and FUMTS. Since CZ-FUMTS is limited to a maximum spreading factor of 2xN4, the puncturing limit need to be quite strict. On the other hand, FUMTS without chip zeroing can operate with all currently defined spreading factors, providing more flexibility.
In this contribution, we compare the performance of filtered UMTS with and without chip zeroing. In addition, we show the benefit by using a higher puncturing limit on FUMTS to utilize the 2xN2 possibility. 
2 Simulation results
The simulations were set up to be as similar to those in [1] as far as possible. One difference in the results here is that HS-DPCCH overhead on uplink is not included. However, this should only have marginal impact on the results.
Simulations have been performed with different transport block. HARQ retransmissions aiming at 10% BLER after one transmission are enabled, as well as both ILPC and OLPC. The PA3 channel model was simulated on the 2000 MHz band. The assumed bandwidth is 2.5 MHz, using a scaling factor of N=2 for the chip zeroing.
Two different FUMTS results are generated:

· 2xN4 for maximum TBS as suggested in [1]
· 2xN2 for maximum TBS instead of 2xN4, through the use of a higher puncturing limit
The throughput for different received Ec/No are plotted in Figure 1.
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Figure 1
 Throughput as function of received Ec/No
The correct way to compare the additional resources required for UL transmission between chip zeroing and filtered UMTS is to compare the EcNo required for achieving an equivalent data rate. At 0dB RX EcNo for CZ-FUMTS, F-UMTS requires an EcNo of 0.35dB to achieve the same data rate of 1070 kbbps when operating with 2*SF4 or 1.25dB additional EcNo when operating with 2*SF2. 

	
	CZ-FUMTS
	FUMTS
(2xN4)
	FUMTS
(2xN2)

	Ericsson
	0
	0.4
	1.25


Table 1
EcNo required for 1070kbps, 2.5 MHz bandwidth. Qualcomm results are taken from [1].
Comparing data rates at the same EcNo does not reflect the impact of the link performance on system resources. However for comparison with other contributions, the throughput values at received Ec/No of 0 dB (reference Ec/No for PA3 according to [1]) are shown in Table 2 below, along with reference values from [1].

	
	CZ-FUMTS
	FUMTS
(2xN4)
	FUMTS
(2xN2)

	Ericsson
	1070
	950
	1020

	Qualcomm
	1129
	783
	-


Table 2
Throughput in kbps, 2.5 MHz bandwidth. Qualcomm results are taken from [1].
As can be seen from the results, there is a significant performance difference between the simulation results and those presented in [1] and [2]. Further, the ability to use spreading factor 2 provides additional gains. 
3 Conclusion  
Additional simulation results of the FUMTS and CZ-FUMTS uplinks have been presented.

The results for FUMTS are different and in general higher than those in [1]. Further, from the results it is obvious that there is a clear benefit for FUMTS to be able to operate with a spreading factor of 2. This should be considered in simulations, and FUMTS should not be restricted to using a minimum spreading factor of 4 to align with the CZ-FUMTS limitations in this area. 
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