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Discussion 
1 Introduction
Scalable UMTS (S-UMTS) is a technique that allows deployment of WCDMA and HSPA in bands as narrow as 2.5 or 1.25 MHz and therefore allows refarming of e.g. GSM spectrum to the spectrally more efficient WCDMA. A study item for this topic was opened in the plenary of December 2013 [1]. This contribution provides a summary of the likely impact of S-UMTS on for higher layers including RRM and mobility.
2 Filtered S-UMTS

Filtered UMTS proposed in [2] involves using root raised cosine filters with only half bandwidth. The chip rate of 3.84 Mcps and consequently the time remains unchanged unlike Time-Dilated UMTS. A reverse filter at the UE side expands the signal back to a 5 MHz spectrum. With the use of chip-zeroing, high ISI introduced by simple filtering can be combated. Filtering approach offers less implementation complexity and thus considered a more practical solution for bandwidth scaling in comparison with time dilated solution. This paper outlines some of the impacts of this technique on higher layers. 
3 Impact of Filtered S-UMTS on Existing Specifications
The simulation results on filtering have shown a negative impact on the ISI. Since a usual 5MHz signal is passed through an RRC filter with half the bandwidth, spectral efficiency especially in high geometry regions suffers. Although chip zeroing reduces the ISI, the impact introduced by filtering on many higher layer procedures cannot be ignored. Since most of the procedures are optimized for ISI experienced at full bandwith signal, detailed new analysis would be required to benchmark the new parameters. These procedures include measurement events, mobility robustness and higher layers optimizations. 
RRM Impact

Higher ISI in a compressed bandwidth leads to signal degradation at both ends of the transceiver. The current RRM settings are optimized for a 5MHz bandwith which implies that measurement levels at both the transmitter and receiver will suffer. Since filtered UMTS does not affect the chip duration, timings of different measurements should not be impacted. However when it comes to signal levels, reoptimizations may apply for measures as CPICH EcNo, RSCP, C/I etc. 

Impact on Mobility

Filtered carriers need to be distinguished from a 5MHz UMTS carrier in the same way as the time-dilated carriers. Therefore same findings apply to S-UMTS by filtering.

For most of the mobility procedures, the impact will be visible to the procedures including;

· Inter-Frequency HO

· Inter-RAT HO

· Inter-Frequency RRC Connection Release (re-direction to second carrier)
· Inter-Frequency RRC Connection Reject (re-direction to second carrier)

Additional signaling information will be required for the identification of filtered carrier. This signaling applies to RRC messages, NPAB signaling, NCL, Radio Link Setup/Failure etc. For inter-RAT HO case, other RATs may also need to be updated if the target band is filtered S-UMTS. Similar to time dilated S-UMTS, filtered S-UMTS will also require the UE capability indication in order to make sure that a non compliant UE is not redirected to a wrong carrier.

In terms of mobility related timers, filtered UMTS is expected to perform under the same constraints since the timing of the signal is not impacted. However, measurement thresholds might be impacted due to reduced spectral efficiency and changed signal quality levels. The impact in this case would be limited to readjusting the thresholds rather than introducing new measures.
Impact on MAC
There is no impact foreseen on MAC timers. The RLC and HARQ procedures will continue under the current time contrainsts as normal UMTS.

Impact on SIB Acquisition 

No impact foreseen since the bitrate for SIB capacity is not affected.
Impact on RB configuration

Since the duration of the radio frames is not re-scaled, already specified RB configurations will work for filtered UMTS case as well

Impact on Signaling and User Plane

 In order to maintain the same performance as normal UMTS, spreading factors for DL channels may need to be reduced in case of filtered S-UMTS. This would in turn affect the peak DL bit rates for the users. However, any latency increase similar to time-dilated UMTS is not foreseen.

4 Conclusions

This contribution compares the RAN2 impacts for Time-Dilated UMTS as agreed to TR25.701, and lists which parts are applicable to Scalable Bandwidth UMTS by Filtering. It is proposed to add the contents of section 2 as a separate sub-clause to TR25.701, and we suggest compiling a single CR to TR25.701 containing all the changes that are agreed in RAN1#76.
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