3GPP TSG-RAN WG1 Meeting #74-BIS
R1-134752
Guangzhou, China, 7 – 11 October, 2013
Agenda item:

6.4.6
Source:
NSN
Title:
Text Proposal on Scalable Bandwidth UMTS by Filtering
Document for:

Discussion
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.
This contribution proposes to introduce the concept to the TR25.701 using similar descriptions as already included for time-dilated solution in section 7.1.4.
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. Text Proposal
7.x 
Scalable Bandwidth UMTS by Filtering
7.x.1
Description
The Scalable Bandwidth UMTS solution by filtering comprises of using the same BB processing and the typical 3.84 Mcps chip rate used in UMTS FDD systems, and filtering the signal to fit to a channel bandwidth below 3.84 MHz. That is, the filtering is used to trade off signal quality and occupied bandwidth. In this TR, this solution is referred to as Scalable Bandwidth UMTS by Filtering.
Figure 7.x.1-1 illustrates the concept, where the filtered UMTS pass-bandwidth is narrower than the 3.84 Mcps signal. For illustration purposes 2.5 MHz filter has been shown, but the filter pass bandwidth could be selected to best fit a given deployment scenario.
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Figure 7.x.1-1: Normal and 2.5 MHz filtered UMTS waveforms
The Scalable Bandwidth UMTS solution by filtering uses the UMTS FDD physical layer specifications as is, with the only difference being the transmit and receive filters.

7.x.2
Impacts on the network and UE
7.x.2.1 UE Receiver

7.x.2.1.1 RF and Digital Front-end

Figure 7.x.2.1.1-1 shows an example of front end implementation of Scalable Bandwidth UMTS solution by filtering. For reference Figure 7.1.4.1.1-2 illustrates an example of front end implementation of standalone time-dilated UMTS.
· With filtered UMTS the analog low pass filter (LPF) is now a narrower bandwidth (e.g. 2.5 MHz) when compared to the baseline case (5 MHz bandwidth).

· The ADC sampling rate does not change from the reference 5 MHz.
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Figure 7.x.2.1.1-1: Front end implementation for Scalable Bandwidth UMTS by Filtering, 
filter bandwidth of 2.5 MHz shown
7.x.2.1.2 Base-band Detector

There is no impact to base-band detector.
7.x.2.1.3 Base-band Decoder

There is no impact to base-band decoder.
7.x.2.2 UE Transmitter

As with uplink of time-dilated UMTS, changing the system bandwidth for Scalable Bandwidth UMTS by filtering has impact to transmission filters and possibly PA implementations depending on the maximum transmission power.

7.x.2.3 BS Receiver

7.x.2.3.1 RF and Digital Front-end

Figure 7.x.2.3.1-1 shows an example of front end implementation of Scalable Bandwidth UMTS solution by filtering. For reference Figure 7.1.4.3.1-1 illustrates an example of front end implementation of standalone time-dilated UMTS.
Received Signal is filtered to the LPF after RF down-conversion and then is sampled to generate digital signals (ADC) for the rest of the receiver chain, i.e. carrier separation, pulse shaping filter and demodulation. 
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Figure 7.x.2.3.1-1: Example Block Diagram of RF and digital Front-end, 
filter bandwidth of 2.5 MHz shown for Scalable Bandwidth UMTS by Filtering
Comparison:

· The analog low pass filter (LPF) handles a narrower bandwidth (2.5 MHz in the example) for Salable Bandwidth UMTS and 5 MHz bandwidth for baseline UMTS. 

· The ADC sampling rate remains the same
· The pulse shaping filter handles a narrower bandwidth (2.5 MHz in the example) for Scalable Bandwidth UMTS and 5 MHz bandwidth for baseline UMTS. 
7.x.2.3.2 Base-band Detector

There is no impact to base-band detector.
7.x.2.4 BS Transmitter
7.x.2.4.1 Base-band processing
The base-band processing is not impacted.

7.x.2.4.2 RF and Digital Front-end
Similar to the same part of receiver, the Scalable Bandwidth UMTS by Filtering requires a narrower bandwidth (e.g. 2.5 MHz) low pass filter, and narrower bandwidth (e.g. 2.5 MHz) pulse shaping filter. 
