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1. Introduction

Document [2] submitted to RAN1#74 meeting in August introduced a concept of over-filtering the 3.84 Mcps signal to bandwidth below 3.84 MHz. The contribution provided simulation results with 2.5 MHz channel bandwidth. Further, document [3] provided results with 3.84 Mcps signal with every second chip set to zero and filtered to 2.5 MHz signal. 
This contribution proposes to introduce the simulation results show in [2] and [3] to the TR25.701.
2. References
[1] TR25.701 Study on scalable UMTS FDD bandwidth, V1.0.0

[2] R1-133736, Scalable Bandwidth UMTS by filtering, initial simulation results, NSN

[3] R1-135714, Scalable Bandwidth UMTS by Filtering, NSN

3. Text Proposal
7.x.x
Uplink E-DCH performance of Scalable Bandwidth UMTS by Filtering in 2.5 MHz channel BW 

Link simulation is performed for different E-DCH transport block sizes and channel models with a 2.5 MHz filter that is achieved by halving the pass-band of a nominal 5 MHz filter. No other filter optimizations have been introduced. The required received C/I for 90% BLER after the first transmission attempt is compared to that achieved with a regular 5 MHz transmit filter. I.e. the transmitted signal is a regular 3.84 Mcps E-DCH signal with a filter that is narrower than the bandwidth of the signal.
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Figure 7.x.x-1: Spectral efficiency of a filtered 2.5 MHz 3.84 Mcps E-DCH link relative to 5 MHz link

A small link performance loss can be observed for low data rates. The loss appears to increase as a function of data rate for other channels, but less so for the PA3 channel. However, it should be noted that there was no attempt to optimize the transmit filter or the receiver to the narrower bandwidth, so drawing firm conclusions based on these results may be premature.

7.x.y
Uplink E-DCH performance of Scalable Bandwidth UMTS by Filtering and zeroing every second chip in 2.5 MHz channel BW 

Link simulation is performed for different E-DCH transport block sizes and channel models with a 2.5 MHz filter that is achieved by halving the pass-band of a nominal 5 MHz filter. In addition to this, every second chip is set to zero in the transmitter. No other optimizations have been introduced. The required received C/I for 90% BLER after the first transmission attempt is compared to that achieved with a regular 5 MHz transmit filter. I.e. the transmitted signal is a regular 3.84 Mcps E-DCH signal, then every second chip is set to zero before feeding the signal to 2.5 MHz transmit filter.
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Figure 7.x.y-1: Spectral efficiency of a filtered 2.5 MHz 3.84 Mcps E-DCH link with zeroing every second chip relative to 5 MHz link

The negative impacts of over-filtering have been largely mitigated by the chip-zeroing. A small link performance loss can be observed for low to medium data rates, and even 1 Mbps link performs well in a good channel, but more significant loss can be observed in more difficult channel conditions.
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Figure 7.x.y-2: Gain from setting every second chip to zero in a 3.84 Mcps signal and 2.5 MHz filter [dB]
Chip-zeroing does not provide any meaningful benefits for low rates. With higher data rates, more loss is observed from filtering, and the chip zeroing is mitigating this effect, and the negative impacts of over-filtering have been largely mitigated by the chip-zeroing.

