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1 Introduction
An alternative solution to obtain a narrow bandwidth carrier was introduced during RAN1#74[1], where the bandwidth reduction is obtained through more narrowband carrier filtering only. It is an interesting alternative to time dilation, since it has a lower impact on the standard as well as on practical implementations. Initial results provided in [1], indicate reasonable degradations with the proposed solution, which here is referred to as FUMTS (filtered UMTS).

Recently, a method to remove ISI by setting every other chip to zero has been proposed. For a 2.5 MHz carrier, this method completely removes the ISI for a flat channel. This method is referred to as CZ-FUMTS (chip zeroing filtered UMTS) in the following. 
In this contribution we compare the uplink multi-user performance of filtered UMTS with and without chip zeroing, where we vary the number of users.
2 The effect of interference from other users 

For a single user the ISI due to by FUMTS causes some performance degradation at higher data rates in uplink. However, the impact from interference from other users with different scrambling codes in uplink is the same for CZ-UMTS and FUMTS, given the same interference level.

Since each user has a small degradation due to the ISI in FUMTS, they will also cause some more interference to the other users. In this contribution we simulate 1, 2, 4 and 8 users, each at 200 kbps, to investigate the impact on the uplink performance. 
3 Simulation results
In these uplink simulations we keep the rate at 200 kbps, per user. At each simulation point we use the same SINR target for each user. In the graphs presented, we plot total cell throughput versus system RoT.  The simulations are done for one, two, four and eight users.
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As can be seen from the results, there are only minor differences between FUMTS and CZ-UMTS. It can be questioned if this difference is worthwhile to pursue with the chip zeroing addition to the FUMTS concept.

CZ-UMTS increases the implementation effort over pure FUMTS, since there is more baseband receiver impact. Further, CZ-UMTS leads to restrictions on channelization codes that can be used, thereby imposing a hard limit on maximum achievable bitrate. Moreover, there are open issues regarding how the chip zeroing impacts RACH preamble detection performance, peak-to-average characteristics of the uplink signal, etc.

In the light of this, we find it premature to rule out the possibility of running the uplink in pure FUMTS mode, without the chip zeroing.
4 Conclusion
In this contribution, multi-user uplink simulations results have been presented. The performance analysis indicates a very small performance disadvantage for FUMTS when compared to CZ-FUMTS. This disadvantage may be acceptable when comparing the implementation and standardization complexity increase with the CZ-FUMTS solution. 

Proposal 1: Both pure FUMTS and CZ-FUMTS should be further studied in uplink. It is premature to conclude that chip zeroing is required in uplink.
Proposal 2: Discuss the complexity imposed by chip zeroing versus the performance benefits.
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