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1
Introduction
In this document, a text proposal on the conclusions of the study on Scalable UMTS [1] is provided for adoption into the technical report [2].

2
Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

 14
Conclusion

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.

The scenarios above were studied in Bands VIII and I. A more detailed description of the deployment scenarios is provided in Section 5.2.

Two 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 Section 7.1. In this TR, this solution is referred to as time-dilated UMTS.
· Scalable UMTS by Filtering

· 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 are unchanged. Additional details canbe found in Section 7.2.
14.1
Conclusions on Link Evaluation 
It should be noted the receivers assumed for all the simulations performed was optimized for UMTS. Further receiver optimizations for time-dilated UMTS are possible.
14.1.1
Standalone Time-Dilated UMTS
On the downlink, when data traffic was considered, the normalized throughput for time-dilated UMTS was comparable to UMTS in most cases. In VA30 channel, a small loss was observed at low geometries. The results did not vary significantly whether a single P-CCPCH or two P-CCPCHs were simulated. The latency or the average transmission delay scaled by N for time-dilated UMTS compared to normal UMTS. 
When DCH traffic was considered on the downlink, the link efficiency between UMTS and time-dilated UMTS was comparable. The solution for DCH traffic is described in Section 7.1.1.3. It is ensured that the latency requirements for DCH transmission in time dilated UMTS match that of normal UMTS.
On the uplink, when data traffic was considered, a gain of around 5% was obtained when the HARQ operating point was 10% after the 1st transmission. The gains increased to around 10% for a HARQ operating point of 1% after 4 transmissions. Similar to the downlink, the uplink data latency or transmission delay also scaled by N for time-dilated UMTS. When DCH traffic was considered on the uplink, a loss of around 1dB was observed for all cases. For DCH traffic on the uplink, the latency requirements also matched that of normal UMTS.
14.1.2
Carrier Aggregation of Time-Dilated UMTS with Normal UMTS

When carrier aggregation of UMTS with time-dilated UMTS N=2 was considered, the performance gains were around 50% as expected for all channels and geometries. 
When carrier aggregation of UMTS with time-dilated UMTS N=4 was considered, the performance gains were around 17% to 25% as expected for all channels and geometries. 
14.1.3
Scalable UMTS by Filtering
A performance loss of 20% to 66% in terms of normalized throughput was observed for Scalable UMTS by filtering when compared with normal UMTS. This loss was observed for both the DL and UL and across different geometries and channel types. The performance for Scalable UMTS N=4 was significantly worse than UMTS in terms of spectral efficiency.
14.2
Conclusions on System Evaluation 

It should be noted the receivers assumed for all the simulations performed was optimized for UMTS. Further receiver optimizations for time-dilated UMTS are possible.
14.2.1
Standalone Time-Dilated UMTS
When bursty traffic models are considered, the downlink burst rate of time-dilated UMTS N=2 is slightly less than half that of UMTS in low load scenarios when the same load is considered in both systems. As the load increases, the burst rate of time-dilated UMTS approaches that for UMTS. When the two systems are fully loaded, the burst rates are comparable. The loss in burst rate at low loads is due to the lower trunking efficiency and the resulting inter-cell interference. For the case when N=4, the burst rate is less than a quarter of that for UMTS at low loads. 

When full buffer traffic models are considered, the throughput of time-dilated UMTS N=4 is around half that for UMTS. Similarly for N=4, the performance is approximately a quarter of UMTS. Therefore, it can be concluded that the spectral efficiencies of the two systems is comparable.
14.2.2
Carrier Aggregation of Time-Dilated UMTS with Normal UMTS

When a UMTS carrier is aggregated with a time-dilated UMTS carrier N=2, the performance improves by around 50% as expected for both full buffer and bursty traffic assuming that the available bandwidth is 7.5 MHz. The performance gains when a UMTS carrier is aggregated with a time-dilated UMTS N=4 carrier are around 25% for both full buffer and bursty traffic models if the available bandwidth is 6 MHz or more.

It should be noted that if the available bandwidth is 6Mhz, then aggregating a 2.5Mhz time-dilated UMTS carrier with a UMTS carrier causes significant impact in the performance of legacy UMTS UEs. Therefore, this configuration is not recommended.
14.3
Latency

In general, the user plane data transmission latency approximately doubles for time-dilated UMTS N=2 and increases by a factor of 4 for time-dilated UMTS N=4. 
For practical web browsing tests were conducted in a lab, the download times for time-dilated UMTS were comparable to UMTS at high geometries but increased as the geometry decreased until it was approximately twice at low geometry conditions. This can be considered to be representative of user experience. For example, the Amazon Web page download time for Time Dilated UMTS N=2 is approximately double that for normal UMTS at very low geometries whereas at high geometry conditions, the Amazon Web page download times for both systems are the same. Additional details are provided in Section x.

The user plane latency on the uplink can be mitigated by utilizing the excess power available on the uplink. However, such mitigating techniques would have a corresponding impact on capacity.
14.4
Coverage

Coverage was compared between time-dilated UMTS and UMTS by evaluating the Maximum Allowed Path Loss (MAPL) for a particular effective data rate in both networks. 
For data traffic, it was found that the coverage of time-dilated UMTS was comparable to that of UMTS. For AMR 12.2K, the coverage of time-dilated UMTS was found to be approximately 1dB worse than that for UMTS.

14.5
Other Aspects of the Study
When CPC is considered, the link efficiency for time-dilated UMTS was shown to be comparable to UMTS. Additional details on the simulation assumptions and the results are provided in Section 7.1.4.5.1. The impact to UE battery life was evaluated by analysing the on-time percentage of the UE when CPC is enabled. It was found that for light traffic and heavy traffic conditions, there was no increase in on-time percentage at the UE. However, when moderate traffic conditions were considered, an increase in the on-time percentage of around 9% on the DL and 6% on the UL was observed.
The impact on implementation at the UE and network is described in Sections 7.1.4. The impact on specifications is described in Section 7.1.5. The impact on co-existence including base station receiver and UE transmitter characteristics are described in Section 7.1.6.

An initial evaluation of mobility aspects is provided in Section 7.3. 

The impact on SIB acquisition was evaluated in Section 7.4 and the following solutions were considered:

· optimizing SIB structure and/or scheduling mechanisms

· utilizing multiple PCCPCH codes or a single PCCPCH mechanism with SF scaled by 1/N

· limiting the features which can be configured for time-dilated UMTS
The signalling latency was analysed in Section 7.5 and it was shown that the call setup delay did not increase significantly if mitigating factors were taken into account. However, if no changes were made, the delay increased for time-dilated UMTS N=2 especially when core and backhaul delays are not accounted for. The impact on MAC, RLC and RRC performance, including impact on timers and procedures is shown in Section 7.6.
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8
Conclusions

It is proposed to agree to and capture the text proposal on the conclusions on Scalable UMTS for inclusion in the Technical Report [2].
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