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1 Introduction
The proposed text should be added to the conclusions section of the Technical Report [2]. 
2 Text Proposal
[------------------------------------------------TEXT START -------------------------------------------------] 
7
Conclusions

This study proposes solutions for transmitting in smaller bandwidths as one possible technology for replacement for GSM/GPRS/EDGE in these bandwidths.
The study on Scalable UMTS FDD bandwidth focused on the following deployment scenarios:

· Standalone

· Bandwidths with scale factors N=2 (2.5 MHz) and 4 (1.25 MHz) were considered with the N=4 case being considered only for HS data traffic.

· Multi-carrier 
· Carrier Aggregation with an UMTS carrier was also considered where the secondary carrier was either N=2 or N=4; i.e. a total of 7.5 MHz or 6 MHz of bandwidth

The scenarios above have been studied in Bands VIII and I. A more detailed description of the deployment scenarios is provided in clause 6.2 of the present document.
The following solutions for Scalable UMTS were proposed during the study:

· Time Dilation

· In this solution, the UMTS chip rate is scaled by a factor of N which results in a smaller bandwidth. The TTI length increases by a factor of N as a result while other aspects such as number of HARQ processes, retransmissions, coding, etc. are unchanged. 
More details on time-dilated UMTS can be found in subclause 6.1. 
In the present document, this solution is referred to as time-dilated UMTS. 
Time dilated UMTS aims to improve performance by increasing latency.

· Scalable UMTS by Filtering (FUMTS)
· This solution achieves a lower bandwidth by modifying the RRC filter to match the target bandwidth. All other aspects of the UMTS transmit and receive chains were unchanged. 
Additional details can be found in subclause 6.2. 
Scalable UMTS by filtering experiences larger Inter Symbol Interference than normal UMTS.

· Scalable UMTS by filtering and chip zeroing/Spreading factor dilation (CZ-UMTS)
· This solution mitigates the inter symbol interference experienced with filtered UMTS, by zeroing all chips except every Nth chip of the 3.84 Mcps UMTS signal. 
Thus, the solution reduces the size of the OVSF code tree by a factor N.
In the standalone case, if an operator has a 5 MHz UMTS carrier available that is not fully loaded, it is better to map users to the 5 MHz carrier, since the users will experience better throughput on 5 MHz than 2.5 MHz. 
In the multicarrier case, multicarrier users can benefit from increased throughput; the extent of the benefit depends on the bandwidth and the penetration level of multicarrier users. 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.
7.1
Conclusions for Time-Dilated UMTS
[------------------------------------------------TEXT Omitted ------------------------------------------------] 

7.2
Conclusions for Scalable UMTS by filtering
Downlink link level simulation results, which are indicative of the performance of CZ-FUMTS, imply that the spectral efficiency is likely to be within 10-15% below that of UMTS for N=2 depending on the overhead scaling factors.  The loss is due to the reduced code utilization for CZ-UMTS and also due to increased overhead channel powers. These simulations show trends but not exact throughput levels since the assumptions for the overhead channels have not been finalized. Therefore, these results should not be compared with time-dilated UMTS. 
For FUMTS, the indicative downlink simulations imply that the performance loss is likely to be around 50-70% at medium to high geometries for N=2. At low geometries the spectral efficiency of FUMTS is likely to be comparable to UMTS.

For N=4, conclusions could not be drawn at this stage due to uncertainty in the overhead assumptions.

When DCH traffic was considered, CZ-UMTS and FUMTS have comparable spectral efficiency as UMTS. When compared with each other, the two schemes FUMTS and CZ-UMTS have similar performance on the uplink since voice traffic is operated in the low SNR region. However, the downlink performance of FUMTS is slightly worse than CZ-UMTS.
It is not yet possible to identify which filtering scheme for the uplink would be preferable from the results obtained, since the results and any conclusions that might be drawn from them have sensitivities to different assumptions, and these sensitivities need to be evaluated for different assumptions that are identified to be relevant.
It is considered that the operation of PRACH with and without chip zeroing is possible. However, a detailed study of PRACH performance has not been carried out, thus PRACH performance is not concluded. The impact of filtering and chip zeroing on PAPR and CM in the uplink has not been concluded
Downlink system level modelling indicates that in bursty traffic in low load scenarios, the downlink burst rate of CZ-UMTS is in the range of 4-10% less than half that of UMTS. 
In carrier aggregation scenarios, the gains for CZ-UMTS are around 10-20% when a UMTS carrier is aggregated with an N=4 Scalable UMTS carrier if the available bandwidth is 6 MHz or more. The gains for CZ-UMTS are around 40-45% when a UMTS carrier is aggregated with N=2 Scalable UMTS carrier in 7.5MHz. 

When cross-carrier scheduling is considered, the gains for CZ-UMTS are up to 25% for carrier aggregation in 6MHz with N=4 and up to 50% for carrier aggregation in 7.5MHz with N=2. It should be noted that the simulations assumed that all the UEs were capable of carrier aggregation and the gains are all relative to a 5Mhz UMTS carrier. The gains with carrier aggregation with lower user penetration levels have not been studied.

The operation of SCH with chip zeroing was shown to be feasible for N=2, with boosting to compensate the loss in autocorrelation peak (around 3dB). For N=4, around 6-10dB of boosting is required for the SCH channel. Possible methods for detecting system bandwidth have also been identified. 
An analysis on impact and workload in RAN1 is provided in subclause X and it was shown that there was minimal impact to the RAN1 specifications for filtering based solutions. Differences in RAN2/RAN4 impact compared to time-dilated Scalable UMTS have not been studied, and thus conclusions cannot be drawn on the RAN2/RAN4 specification impacts. An analysis of the implementation impact is provided in section xx and showed acceptable complexity at least for some implementations. Complexity of FUMTS and CZ-UMTS can be different for different implementations.
In summary, it is considered that there is the potential for gains in carrier aggregation scenarios (over a 5Mhz UMTS carrier) when a UMTS carrier is aggregated with a Scalable UMTS carrier (N=2 or 4) and a CZ-UMTS filtering solution is used; the ability to realize these gains will depend on the spectrum scenario and the scalable UMTS penetration level. For standalone Scalable UMTS carrier deployment, adequate downlink throughputs can be achieved, at least for N=2 with CZ-UMTS. The choice of the exact solution (FUMTS or CZ-UMTS) for the uplink can be based on further study. 

If FUMTS or CZ-FUMTS is specified, some flexibility in bandwidth may be possible, e.g. the exact carrier bandwidth need not be exactly 2.5 MHz.

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