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Discussion
1. Introduction

3GPP study on Scalable Bandwidth UMTS concluded in December 2013 RAN#62 produced a technical report [1] containing uplink simulation results on Scalable Bandwidth UMTS by Filtering. A new study item on Scalable Bandwidth UMTS by Filtering was subsequently opened [2], The SI TR already consist of some simulation results on filtering and filtering with chip-zeroing, and this contribution complements the uplink 2.5 MHz results included in the TR sections 6.8.2.2.1 and 6.8.2.2.2 with similar 1.25 MHz results. In addition an incorrect description of the simulation setup in section 6.8.2.2.2 is corrected by aligning it with the correct description in section 6.8.2.2.1. 
The text is provided in a text-proposal format, and we suggest compiling a single CR to TR25.701 containing all the changes that are agreed in RAN1#76.

2. References
[1] 3GPP TR 25.701 “Study on scalable UMTS Frequency Division Duplex (FDD) bandwidth”, V.12.0.0

[2] RP-132122, “New SID: Scalable Bandwidth UMTS by Filtering”, China Unicom, NSN

3. Text Proposal
6.8.2.2
Uplink link level results

6.8.2.2.1
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, 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 and no other filter optimizations have been introduced. The required received C/I needed for 90% nominal throughput (e.g. for 1 Mbps instantaneous data rate, 900 kbps data rate is achieved after HARQ) is logged for a given data rate and power control is turned off. 
A dual-Rx Rake receiver was used.
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Figure 6.8.2.2.1-1: 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.
6.8.2.2.2
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 needed for 90% nominal throughput (e.g. for 1 Mbps instantaneous data rate, 900 kbps data rate is achieved after HARQ) is logged for a given data rate and power control is turned off. A dual-Rx Rake was used.
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Figure 6.8.2.2.2-1: 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 6.8.2.2.2-2: 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.
6.8.2.2.2A
Uplink E-DCH performance of Scalable Bandwidth UMTS by filtering in 1.25 MHz channel BW

Link simulation is performed for different E-DCH transport block sizes and channel models with a 1.25 MHz filter that is achieved by reducing the nominal 5 MHz pass-band filter to one quarter of that, 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 and no other filter optimizations have been introduced. The required received C/I needed for 90% nominal throughput (e.g. for 1 Mbps instantaneous data rate, 900 kbps data rate is achieved after HARQ) is logged for a given data rate and power control is turned off. A dual-Rx Rake receiver was used.
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Figure 6.8.2.2.2A-1: Spectral efficiency of a filtered 1.25 MHz 3.84 Mcps E-DCH link 
relative to 5 MHz link

A clear link performance loss can be observed for low data rates with large loss for 1 Mbps link even in good channel, and with more difficult channel conditions data rates above 0.5 Mbps did not achieve the targeted 90% nominal throughput.
6.8.2.2.2B
Uplink E-DCH performance of Scalable Bandwidth UMTS by filtering and zeroing three out of four chips in 1.25 MHz channel BW

Link simulation is performed for different E-DCH transport block sizes and channel models with a 1.25 MHz filter that is achieved by reducing the nominal 5 MHz pass-band filter to one quarter of that. In addition to this, three out of every four chips are set to zero in the transmitter. No other optimizations have been introduced. The required received C/I needed for 90% nominal throughput (e.g. for 1 Mbps instantaneous data rate, 900 kbps data rate is achieved after HARQ) is logged for a given data rate and power control is turned off. A dual-Rx Rake was used.
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Figure 6.8.2.2.2B-1: Spectral efficiency of a filtered 1.25 MHz 3.84 Mcps E-DCH link
 with zeroing 3 out of every 4 chips relative to 5 MHz link

A clear link performance loss can be observed for low data rates with large loss for 1 Mbps link even in good channel, and with more difficult channel conditions for 0.9 Mbps and 1 Mbps links the targeted 90% nominal throughput was not achieved.
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Figure 6.8.2.2.2B-2: Gain from setting 3 out of 4 chips to zero 
in a 3.84 Mcps signal and 1.25 MHz filter [dB]
Chip-zeroing causes some loss in low data rates, but this may be partially attributable to a lower number of fingers allocated in chip-zeroing simulation. With medium data rates the chip zeroing starts to show significant gains even with the lower number of rake fingers.
