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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.
Target scenarios were agreed during RAN1#72 and RAN1#72bis meetings. A text proposal was then presented in [2], and agreement was formed on the scenarios contained therein.
In this contribution, we propose additional text on the topic Time-dilated UMTS – Objectives and Scenarios, to clarify the conditions surrounding the agreed scenario tables, to be added to Chapter 5 of the Technical Report [3].
2
Text Proposal
[-------------------------------------------------TEXT START -----------------------------------------------]
4
Objectives

This document captures the outcome of the RAN WG1 study about narrow bandwidth UMTS as an alternative technology to LTE. This study aims at identifying target scenarios, and to investigate candidate solutions considering benefits and technical complexity in comparison with existing solutions. The detailed objectives are described in [1].
2 Scenarios
Primary scenarios in which time-dilated UMTS could be deployed or evaluated are shown in Table 1, whilst additional scenarios are shown in Table 2. These scenarios can be divided into two cases: the standalone and multi-RAT aggregation cases.

2.1 Standalone Time-dilated UMTS 
2.1.1 Definition

The term standalone refers to scenarios where a time-dilated UMTS carrier is used on its own, within a given spectral allocation, instead of 1.4 MHz or 3 MHz LTE.
2.1.2 Deployment Options & Restrictions
In the standalone case, the time-dilated carrier is expected to carry both data- and control channels. This has the advantage that the time-dilated carrier can be used for both uplink and downlink, without the need for control channel signaling on an additional UMTS carrier. The disadvantage here is that the maximum throughput gains of time-dilated UMTS are not then achieved, due to the control channel overhead. 
Comments in the table regarding support of the standalone case for DCH and HSPA are explained as follows: the standalone case with scaling factor N=4 (i.e. a signal occupying 1.25 MHz) is intended primarily for support of HSPA (Rel 5 & 6 data services), because the greatly time-dilated TTI with N=4 is likely to hamper standard voice encoding processes; this may make time-dilated UMTS support of DCH (Rel 99 voice services) difficult or impossible. In contrast, the standalone case with scaling factor N=2 (i.e. a signal occupying 2.5 MHz) has only modestly time-dilated TTI, such that support for DCH, as well as HSPA, may be possible.
Coverage and latency are important metrics in evaluating time-dilated UMTS relative to UMTS. If coverage is compared for the same bit rate, the time-dilated carrier will carry a greater control channel overhead.
2.2 Multi-RAT Time-dilated UMTS 
2.2.1 Definition
The term multi-RAT refers to scenarios where a time-dilated UMTS carrier is used alongside one- or more 5 MHz UMTS carriers, within a given spectral allocation.
2.2.2 Deployment Options & Restrictions

In the multi-RAT case, the 5 MHz carrier is intended to be the primary carrier on both the uplink and downlink, whilst the time-dilated carrier is intended to act as a secondary HS-DSCH carrier on the downlink only. This deployment option has the advantage that the time-dilated UMTS carrier can be freed from the overhead of control channel signaling on the downlink, thus maximizing the throughput gains of time-dilated UMTS on the downlink. The disadvantage is that the time-dilated carrier cannot then contribute to any potential throughput gain on the uplink.
Comments in the table regarding applicability of the multi-RAT case to 6 MHz and 15 MHz spectral allocations are explained as follows: this study has shown that 6 MHz multi-RAT time-dilated UMTS with N=2 creates strong inter-carrier interference to UMTS UEs (i.e. those UEs which are not time-dilated UMTS-capable), which affects negatively the throughput for those UEs.

Table 1: Primary narrow bandwidth UMTS scenarios to consider.
	Mode of Operation
	Bandwidth
	Comments
	Bands

	Standalone
	2.5 MHz (corresponds to N=2)
	Support for DCH shall be considered.
	Band VIII as the first band to consider

	Standalone
	1.25 MHz (corresponds to N=4)
	HSPA data only
	Band VIII as the first band to consider

	Multi-RAT
	5 MHz + 1.25 MHz (corresponds to N=4)
5 MHz+ 2.5 MHz (corresponds to N=2)
	6 MHz of contiguous band to consider first
	Band VIII as the first band to consider

	Standalone
	2.5 MHz (corresponds to N=2)
	To understand the impact of band
	Band I as the first band to consider


Table 2: Additional narrow bandwidth UMTS scenarios to consider.
	Mode of Operation
	Bandwidth
	Comments
	Bands

	Multi-RAT
	5 MHz + 2.5 MHz (corresponds to N=2)
	For example, 3×5 MHz + 1×2.5 MHz in 15 MHz of bandwidth
	Band I as the first band to consider


Note: 5 MHz + 2.5 MHz multi-RAT is not applicable in 6 MHz scenario. 
[---------------------------------------------------TEXT END ------------------------------------------------]
3 Conclusion
In this contribution, a TP on the topic Time-dilated UMTS: Scenarios is provided for consideration to the TR [2].

Proposal: Include the provided TP in Chapter 5 of the TR [2]. 
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