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1. Introduction

RAN#58 meeting started a study item on Scalable UMTS FDD Bandwidth [1]. The first part of the study objective is to identify the target scenarios including suitable bands and bandwidths, multicarrier combinations and types of services to be supported (voice only, data only, voice and data).
In RAN1#72 target scenarios and concepts were widely discussed. That discussion was continued in RAN1#72bis, along with the simulation and evaluation assumptions that were already proposed during the email discussion following RAN1#72.
In this contribution we further highlight technical aspects such as latency impacts that affect the use case and end user experience for S-UMTS.
2. Latencies in a S-UMTS system design
When transmitting data in a reduced bandwidth the latencies for receiving the same amount of data are increasing, if the amount of transmit power is kept constant [2]. Increasing the transmit power may help in mitigating this effect, as the end user throughput depends on bandwidth * log (1+SINR), in some areas, as it can improve the SINR, but as can be deducted in an interference limited scenario at the cell edge (SINR = 0 dB), an increase in power will not help. So users at the cell edge will experience a lower throughput and larger latencies.
At the same time in the current proposals a increased TTI length is proposed, which will lead to an increase in the RTT by two times the TTI length (uplink and downlink). It also will result in an increased maximum HARQ transmission time which rises from 50ms to 100ms in the half-bandwidth version of S-UMTS [3].. A larger HARQ transmission time will additionally contribute to a larger end users Round Trip Time (RTT).
Proposal 1: Evaluate the impact on  RTT of S-UMTS.
Table 1: S-UMTS and HARQ maximal transmission time

	Bandwidth
	TTI length
	HARQ maximal transmission time

	5 MHz
	2 ms
	50 ms

	2.5 MHz
	4 ms
	100 ms

	1.25 MHz
	8 ms
	200 ms


Thus, both, raw air interface throughput and latencies, are negatively impacted. The increased latencies will be particularly noticable when many handshakes and messages are necessary – as is the case when e.g. downloading a web page. A typical webpage today loads a lot of different objects, often from different servers, and the download speed is directly impacted by the increase in RTT. As a result, a degraded performance for these services can be expected, and user satisfaction will be impacted negatively.

3. Deployment use case
One of the reasons to study S-UMTS is that it provides more flexibility in using smaller pieces of spectrum easier. On the other hand it is not evident that this greater flexibility is needed, and dynamic usage of spectrum will be rather happening e.g. as refarming of spectrum towards LTE. 
Another conceivable advantage of a lower bandwidth is that it enables less power hungry UE designs, facilitating e.g. MTC application. Also here dedicated MTC designs can be thought of for LTE. Further, MTC studies should be ideally carried out in its dedicated SI. More considerations on MTC and S-UMTS were brought in [4].
Last, the use case of S-UMTS should be carefully evaluated against the timing for the introduction of capable UEs. It is clear that S-UMTS deployments will have to compete with LTE deployments which will be common place by then, and the user experience that can be achieved there. For the SI this means that evaluation of possible gains should be carried out for different S-UMTS UE penetration levels, as proposed in [4].
Proposal 2: evaluate the gains of S-UMTS for different S-UMTS UE penetration levels.

4. Conclusion

RAN#58 tasked RAN1 to study scalable UMTS FDD bandwidth. The study item description shortly lists aspects to be considered in the evaluation [1]. In this document the impact of transmission bandwidth reduction on latencies and user experience were discussed. 
We also propose to evaluate the gains of S-UMTS for different S-UMTS UE penetration levels.
Proposal 1: Evaluate the impact on RTT of S-UMTS.

Proposal 2: evaluate the gains of S-UMTS for different S-UMTS UE penetration levels.
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Annex – Study Item Objective [1]
· 
Identify the target scenarios for scalable bandwidth support in UMTS, including suitable bands, channel bandwidths (less than 5MHz), multi-carrier combinations, type of services to be supported (e.g. voice, voice and data, data only)
· Identify single carrier deployment scenarios 
· Identify multiple carrier deployment scenarios
· Identify applicable bandwidth options for available channel bandwidth in different target scenarios
· 
Identify and evaluate the benefits and technical complexity of candidate solutions. For example, following solutions could be considered
· solutions that reuse UMTS FDD radio access protocols and procedures as much as possible
· solutions with light enhanced secondary carriers with scalable bandwidth (e.g. data-only, cross carrier scheduling, overhead reduction, separated data/control signalling)
· 
When evaluating candidate solutions, the following aspects should be considered
· Spectral efficiency, including comparison relative to 5 MHz UMTS bandwidth
· Link efficiency, e.g. for voice and/or other target services 
· End user performance, including latency, average and cell-edge throughput 
· 
Analyze impacts on network side, UE side and specifications.

