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1 Introduction

In RAN 1 74bis a new alternative solution for Scalable UMTS was proposed [1] in addition to Time Dilation solution, under the name of Filtered UMTS. In RAN 62 a new study item was approved in [2]. The aim of this study is to evaluate mechanisms that enable the Scalable Bandwidth UMTS by Filtering based on narrow-band filter over 3.84 Mcps BB signal and its optimizations to mitigate ISI and other expected performance degradations associated with filtering. One solution which has been hinted during the discussion is to set to zero N-1 chips in a block of N chips to mitigate ISI for 5/NMHz bandwidth. For example every second chip should be zeroed in case on 2.5MHz bandwidth.  It is also mentioned that this study will focus on mechanisms which do not impact the chip bit rate and TTI length in order to avoid latency issues which are instead the main drawback of the previously studied solution, i.e. the Time Dilation UMTS solution.

In this document we are going to discuss the impact of this alternative solution on UE core requirements and some generic requirements. Companion contributions discuss the impact on BS core requirements, RRM and demodulation.
2 Affected specification

The same specifications as for Time Dilation UMTS will be affected for filtered UMTS with and without the zero-chip optimization. Document [3] provides the list of affected specifications.

3 Generic impact
The use of different bandwidth introduces similar challenges in terms of UARFCN and channel raster, as the Time Dilation solution.
The new carrier type will need to be distinguished from the legacy carrier which can have the same center frequency. Hence, also in this case new methodology to handle different carrier type in terms of UARFCN is needed. The solution defined in RAN4 may have implications in RAN2. In addition channel raster can be affected as well, as 200kHz granularity may not be enough in order to provide deployment flexibility, especially when stand-alone Filtered UMTS carrier needs to be centered in the frequency block and when in multicarrier scenarios  the small carrier needs to be placed close to the block edge.  It is noted also that, as for Time Dilation UMTS, the use of finer channel raster may have implications on the synthesizer implementation. 

An additional general aspect which needs to be considered for the Filtered UMTS solution is whether 2.5MHz and 1.25MHz bandwidth provide a sufficiently good coverage in terms of operator spectrum availability and can be used in as many use case as possible or whether different bandwidths rather than 2.5MHz or 1.25MHz should be used. Time Dilation solution also could be defined for alternative bandwidths by introducing e.g. non integer fraction of the legacy UMTS carrier (5/N MHz, with N(R+, rather than N=2 or N=4) but the complexity of the design could be increased. Also it can be noticed that in this case multicarrier scenarios could be adapted to match as well as possible the spectrum availability. However, it should be noted that for each new bandwidth defined (for Time Dilation solution or Filtered UMTS) most of the RAN 4 requirements would need to be redesigned as captured in the following, hence care should be taken when selecting the bandwidths.       
4 UE Core Requirements

Under Filtered UMTS with and without the optimization the effective bandwidth of the signal is modified according to the new RRC filtering stage. All the requirements in 25.101 are based on the assumption that 5MHz bandwidth is considered which implies that all the main UE core requirements are affected by the bandwidth change and need to be re-evaluated and potentially redefined. It is anticipated that the UE receiver and transmitter core requirements are affected in a similar way as for the Time Dilation solution. In the following we provide a brief analysis of the affected requirements in form of bullet points. In the following we call
· Filt-UMTS = Filtered UMTS

· CZ-UMTS = Chip-zeroing UMTS

· TD-UMTS = Time Dilation-UMTS

Note that in uplink only standalone S-UMTS is considered, while for downlink both standalone and carrier aggregation is considered.
4.1 UE Transmitter Core Requirements

· Maximum transmit power: if the same PA is used for Filt-UMTS or CZ-UMTS as legacy UMTS in principle the maximum output power will be lowered compared to maximum power achieved for 5MHz carrier due to filtering process. Discussions might be needed to decide whether the same maximum power needs to be achieved and how to achieve this.  
· The CM characteristics need to be investigated for both the Filt-UMTS and for CZ-UMTS to assess potential changes in CM and how this relates to the MPR needs. The reference waveform also needs to be modified. 
· No major changes are foreseen for relative code domain power accuracy, frequency error as well as for phase discontinuity requirements (if the same PA is considered). The same applies to Time Dilation UMTS solution.
· No major changes for output power dynamics, inner loop power control, out of synchronization handling of output power, change of TFC, power setting in uplink compressed mode, HS-PDCCH transmitter power step tolerances. Unlike for Time Dilation UMTS, transient time may not require changes, however, as for Time Dilation UMTS minimum output power and ON/OFF time mask may be affected because of the required power level when a reduced bandwidth is considered. 

· The occupied bandwidth will change according to the decided nominal bandwidths.  

· SEM may need to be redesigned (redesigned and or scaled) by taking into account that for Filt-UMTS and CZ-UMTS the bandwidth is reduced w.r.t. to the 5MHz bandwidth used so far. The offset w.r.t. to the band edge will need to be redefined. Extensive discussion took place in the context of Time Dilation solution on the spectrum emission mask applicable for small bandwidth. The same discussion and conclusions apply also for Filt-UMTS and CZ-UMTS.  See TR 25.701 for discussion on SEM. Note that the SEM is a regulatory requirements and the emission levels of Filt-UMTS and CZ-UMTS will need to comply with the necessary limits in various country.
· As for Time Dilation UMTS the ACLR is a direct measure of the interference which is leaking in adjacent spectrum. New ACLR requirements for Filt-UMTS and CZ-UMTS should be defined. New type of adjacent channel should be defined at least for small bandwidth carriers. The integration bandwidth should also change according to the new small bandwidth.
· As for Time Dilation UMTS for spurious emissions it should be noted that new values may need to be defined in order to protect new small bandwidth systems.
· The transmit intermodulation requirements will be affected for Filt-UMTS and CZ-UMTS. Namely, the type of interfering signal and offset values needs to be redefined as for Time Dilation UMTS and requirements need to be studied.
· As for Time Dilation UMTS analysis will be needed to understand whether the same EVM requirements can be considered also for the small bandwidth carrier or whether relaxations are needed (depending on the statistic of the signal).
· Filt-UMTS and CZ-UMTS are both based on the concept of modifying the RRC pulse shape filter in order to match a small bandwidth (which will be extended in time domain).  Potentially this definition will change to be adapted to the new bandwidth defined for Filtered UMTS.
5 UE Receiver Core Requirements

As for the transmitter core requirements the introduction of Filt-UMTS or CZ-UMTS will affect many of the receive core requirements similarly to Time Dilation UMTS. In particular:

· The agreed scenarios (standalone and carrier aggregation or only carrier aggregation) and the configurations will need to be introduced in the specifications and captured depending on the capability of the UE. In particular carrier aggregation scenarios matching operator use cases need to be introduced in the specification as done for legacy carrier aggregation combinations; new carrier separation could be considered compared to the legacy one, depending on the effective nominal bandwidth considered for Filt-UMTS and CZ-UMTS. Different carrier bandwidth could be considered in order to match particular use case and minimize the inter-carrier leakage but care should be taken when selecting those cases in order to minimize the work load. Requirements will need to be defined according to the agreed configurations as for Time Dilation UMTS.
· As for Time Dilation UMTS new REFSENS requirements will need to be specified for standalone and/or multicarrier scenarios depending on the scenarios/configurations agreed and potentially for the legacy carrier in the carrier aggregation scenario (depending on which bandwidths are considered in the specifications). However, unlike for Time Dilation UMTS carrier, for Filt-UMTS the reference measurement channel may not need to be modified, for CZ-UMTS the reference measurement channel may need to be modified.
· Maximum input level in the UE will be affected in the same way as for Time Dilation UMTS. It can be discussed further whether the maximum input level is rescaled depending on the nominal bandwidth (as it is done for carrier aggregation in legacy WCDMA up to dual carrier) or if it is considered as an absolute value (independent from the bandwidth as in LTE and for legacy WCDMA for number of carriers>2). The minimum requirements in terms of throughput vs. Ec/Ior will need to be re-evaluated for both standalone carriers and/or carrier aggregation cases depending on the agreed scenarios.
· ACS, blocking and intermodulation requirements: In general all these requirements will need to be re-evaluated for both standalone and/or carrier aggregation scenarios depending on the agreed scenarios and in certain cases new requirements will be needed for the legacy carrier in the carrier aggregation scenario depending on the choices in terms of bandwidth for the Filt-UMTS and CZ-UMTS as for Time Dilation UMTS. Also new interferer types will need to be considered as for Time Dilation UMTS. The impact on the specification due to Filt-UMTS or CZ-UMTS is very similar to the impact of Time Dilation UMTS. 

· As for Time Dilation UMTS, new spurious response requirements will need to be specified for both standalone and carrier aggregation scenarios depending on the agreed scenarios. 
· Finally, evaluation of the applicability of legacy spurious emissions to Filt-UMTS and CZ-UMTS is needed. At least the granularity of the measurement will need to be updated. 

6 Conclusions

In this paper we have analysed the impact of Filt-UMTS and CZ-UMTS on UE core requirements. In conclusion the introduction of Filt-UMTS or CZ-UMTS has very similar impact on UE core requirements as Time Dilation UMTS solution, mainly due to the changes in filter characteristics such as the bandwidth which is the basis for the definition of all the RF core requirements. The impact in RAN 4 UE core specification is considered as huge.
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