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1 Introduction
During RAN#58, a study item (SI) was initiated on scalable UMTS [1]. The justification is that only a 5 MHz channel bandwidth is defined for UMTS FDD; this restriction may limit the deployment of UMTS in the case when the spectrum allocation is less than 5 MHz, or not a multiple of 5 MHz. An example of such a case is when frequency resources are re-farmed from legacy systems.
The following TP captures some potential conclusions that can be made on time-dilated UMTS, based on link and system level simulations, latency analysis, analysis of UE and system impacts and analysis of specification impacts. 

Filtered UMTS has been proposed later in the SI as a means to overcome some of the problems of time- dilated UMTS. The SI has not had time to properly evaluate the feasibility of filtered UMTS, however it should be mentioned in the conclusions as a potential alternative that has received some attention.
The proposed text should be added to Chapter 8, Conclusions, of the Technical Report [2]. 
2 Text Proposal
[------------------------------------------ NEW TEXT START ----------------------------------------------]
8 Conclusions
The study item has studied a proposal on time-dilated UMTS as a means of transmitting in smaller bandwidths as an alternative to already existing solutions such as LTE.
Time-dilated UMTS may be applied for reducing the bandwidth to 2.5 MHz in standalone mode or to 2.5 or 1.25 MHz in a carrier aggregation scenario. Time-dilated UMTS both reduces the system bandwidth and trades off latency against performance.
Link level simulations have indicated that, for standalone (depending on channel conditions):

· At a cell edge geometry (-5dB),  time-dilated UMTS throughput is around 33-48% of normal UMTS throughput

· At a median geometry (5dB), time-dilated UMTS throughput is around 37-48% of normal UMTS throughput

· At a high geometry, near the cell centre, time-dilated UMTS throughput is around 44-50% of normal UMTS throughput.

System level modelling indicates that in bursty traffic, standalone N=2 time-dilated UMTS can add around 15-25% to UMTS capacity in extreme high loading conditions, if all users are time-dilated UMTS capable. If the system is not close to fully loaded and all traffic can be carried on the 5 MHz carrier, it is always better to do so and deactivate the time dilated carrier, as all users will experience a better throughput on 5 MHz than they do on 2.5 MHz.

System level simulations of multiple carrier scenarios indicated that accommodating time dilated UMTS and UMTS in a reduced bandwidth (e.g. normal UMTS + time-dilated UMTS in 6MHz or 3x normal UMTS + time dilated UMTS in 15MHz) can harm the throughput on the UMTS carrier and brings either zero or negative gain. An exception is that for 5 + 1.25MHz, in high overload situations where normal quality targets cannot be met, there is some potential for 20% gain.
Maximum HARQ RTT, considering a usual operating point of 3 maximum retransmissions is increased to 72-96msec for N=2 and 144-196 msec for N=4. User plane latency increases by several tens of msec, depending on the scenario. Analysis of control plane latency assumes that the P-CCPCH is scaled such that access latency is not impacted, at the cost of increased control overhead.

Analysis of the impact of the latency effects on web page browsing indicate that for a medium size web page, the download time may increase with time-dilation UMTS by 8-16 seconds for a cell edge user, whilst for a large web page the download time increase may be several tens of seconds or minutes.

The fact that time-dilated carriers will inherently be less capable than normal UMTS carriers in terms of maximum bitrate, user plane latency, capacity etc. is a challenge that needs to be addressed. Strategies (e.g., incentives) need to be developed and executed by an operator that will ensure a good penetration of time-dilated UMTS capable UEs even though the end user experience at times will be worse than if time dilation was not supported.

The UE complexity for the simulated time-dilation solution is the same as normal UMTS, although it was shown that it may be possible to reduce the complexity. However, since it is justifiable to assume that time-dilated UMTS UE would need to support also normal UMTS, the total UE complexity will be higher for UEs that support time-dilation. Since the chip rate is a very fundamental parameter in any CDMA system, it is not unlikely that the hardware impact can be very large for certain implementations. It is also possible that other implementations offer the possibility to change the chip rate quite flexibly. 

In CELL_FACH, the amount of UE on time required per UL or DL event increases with time dilated UMTS by a factor of around 2, and the efficiency of DTX/DRX for reducing modem power consumption is reduced. Further, due to the lower burst rate of a time-dilated carrier, the total time the UE spends in CELL_DCH to transfer a certain amount of bits will be higher with time-dilated UMTS than normal UMTS. 

Without special measures, time-dilation will lead to excessive latency increase in call setup procedures and RRC signalling procedures on SRB. To mitigate this there is a need to redefine/extend the P-CCPCH to maintain the BCH bitrate and creating new RB combination mappings to maintain the SRB bitrate. While this will significantly help mitigating a latency increase, the time-dilation scheme will inherently cause residual latency increases in the control plane. 

A coverage analysis for voice indicated that time-dilated UMTS will have 1 to 4 dB lower coverage than normal UMTS, depending on if same carrier power of same PSD is assumed. For E-DCH, time-dilated UMTS provides similar coverage to normal UMTS if same PSD is assumed, and a 3 dB higher coverage when same carrier power is assumed. 

The specification complexity for time-dilation is high in RAN1, 2, 4 and 5. There is also some specification impact in RAN3. It has been highlighted that extensive analysis is needed in RAN4 in order to define new requirements for the main core RF tests for both UE and BS. Performance requirements will be also highly affected because of the bandwidth reduction, the definition of new reference measurement channels, and new potential channel models.  A new simulation campaign is needed for all the requirements which a time-dilation UMTS UE needs to support.  Finally, depending on the solution chosen, RRM requirements will be affected and analysis is needed to define potential new requirements.  

Due to coexistence issues and inter-RAT RRM support specification impact will not be limited to UMTS FDD, but could include e.g. UMTS TDD, LTE and GERAN as well.

When deploying time-dilated UMTS, re-optimisation of a number of network and UE parameters will be required to ensure KPIs can be met.

Since time-dilated UMTS incurs significant latency and user throughput penalties and involves a large standardisation effort, an alternative has been proposed in which the existing UMTS timing and chip rate is maintained, but carriers are filtered such that they operate in 2.5 MHz bandwidth. The proposal, as captured in the TR, appears to solve some of the problems of time dilated UMTS, however the study item did not have time to analyze all the aspects of the proposed filtered UMTS scheme to the same level of detail done for the time-dilated UMTS scheme.

[-------------------------------------------- NEW TEXT END ------------------------------------------------]
3 Conclusion
In this contribution, a TP on conclusions on scalable UMTS is provided for consideration to the TR [2].

Proposal: Include the provided TP in Chapter 8 of the TR [2]. 
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