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HOT or MORE?
1 Introduction

In this contribution, the HOT ‎[1] and MORE ‎[2] work item proposals are discussed.
2 Discussion
HOT ‎[1] is a work item introducing higher order modulations and turbo codes as a means to improve throughput and spectral efficiency in GERAN downlink. All aspects of higher order modulations and turbo codes have been extensively studied and simulated. The corresponding chapter in the feasibility study report contains approximately 150 pages of investigations, including simulation results, of every possible aspect of introducing higher order modulations and turbo codes. The investigations consistently show substantial gains on link and system level and that any potential drawbacks are very minor.
HOT consists of the following elements:

1. 16-ary modulation

2. 32-ary modulation

3. Turbo coding

At GERAN #32, another work item, MORE, was proposed ‎[2]. This proposal is not an alternative to HOT, but rather an extension. MORE is essentially HOT spiced with two additions. MORE consists of the following elements:

1. 16-ary modulation

2. 32-ary modulation

3. Turbo coding

4. 20% higher symbol rate

5. Modified TX pulse

The two additions – higher symbol rate and modified TX pulse – might bring further gains to HOT, as indicated by initial results in a contribution to GERAN #32 ‎[3]. However, there are some issues that require further investigations. These are discussed in the following sections.

2.1 Implementation aspects

Implementation aspects in networks and terminals need to be evaluated. For instance, the implementation of a multiple symbol rate receiver in a terminal, with blind detection between the symbol rates, is not investigated. It must be studied if this is feasible to implement, considering e.g. analogue-to-digital converter sampling rates, digital sampling rate conversion and the impact this has on channel estimation and receiver performance in general.

Further, the possibility to implement higher symbol rates and modified TX pulses in legacy BTS is currently unknown for most network vendors.
2.2 Interference
The addition of higher symbol rate and modified TX pulse require that the transmitted spectrum bandwidth is increased, potentially violating the spectrum mask. There has so far been no evaluation of how this impacts the system in the downlink. A similar improvement for uplink (HUGE) has been evaluated to some extent (even though, admittedly, the evaluation of the uplink impact still leaves room for improvement). But since the situation in uplink is different from the downlink, it is difficult to draw conclusions from the HUGE work. In particular, dual-antenna receive diversity, often used for interference cancellation, is commonly deployed in the uplink. For the downlink, antenna diversity is not available today. With the MSRD work item, antenna diversity will become available also in the downlink in (some) new handsets, but the problem remains that the vast majority of legacy handsets have a single antenna only. Since these legacy handsets may experience increased adjacent channel interference from a wideband signal, it needs to be verified that there is no coexistence problem with legacy terminals. 
If it can be shown that coexistence is possible, higher symbol rates should be considered for downlink. 
Additionally, the need to use a 2nd antenna for interference cancellation would preclude configuration of the MS as DLDC that would assuredly double throughput.
3 Conclusion
Two additions to the HOT concept have been proposed – higher symbol rate and a modified TX pulse. While these additions might bring further gains, several aspects need further study, in particular impact to legacy networks/handsets and implementation aspects.

The logical way forward is therefore to approve a work item containing the common baseline of HOT and MORE – 16-ary modulations, 32-ary modulations and turbo codes – and subject the proposed additions – higher symbol rates and modified TX pulse – to further study and potentially adding them to the concept in a coming meeting.
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