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Introduction
During the TSG GERAN#67 meeting it is expected that the FS_IoT_LC Study Item ([1]) related to Cellular IoT will be concluded. It is expected that a Clean Slate WI will be proposed for approval during TSG RAN#69.

Within TR 45.820 related to Cellular IoT (see [3]) three Clean Slate proposals have so far been decribed with varying levels of detail: Narrow Band M2M (NB-M2M), Narrow Band OFDMA (NB-OFDMA) and Narrow Band Cellular IoT (NB-CIoT). No conclusion is available yet in TR 45.820 related to their compliance with the SI objectives or a conclusion on the overall way forward.
All these proposals are based upon a new physical layer. However, a solution based on reusing as much as possible the LTE physical layer may provide significant benefits in terms of reduced technology fragmentation, deployment flexibility and scalability. Additionally it is feared that introducing a new physical layer may endanger normative phase completion in the Rel-13 timeframe due to the need of going through the inevitable learning curve associated to a totally new physical layer.

The supporting Companies would like therefore to propose a solution based upon maximal reuse of LTE L1 and higher protocol layers (see section 2.1). Benefits for adopting such an alternative are listed in section 2.2.
Discussion
1.1 NB-LTE Clean Slate proposal

A more detailed description of the proposal is available in [4] and [5], but as a summary the proposal is to reuse as much as possible LTE to build a 200 kHz Narrow Band LTE technology, which means:

- An OFDMA(DL)/SC-FDMA(UL) physical layer, reusing LTE numerology fully in the downlink and as much as possible in the uplink, as well as reusing LTE physical layer building blocks such as channel coding and basic physical channel structures.
- A protocol stack based upon existing LTE RLC/MAC/PDCP/RRC layers, with an enhanced S1 to optimally support small data transmission efficiently.

Additionally it is proposed to:

- Update existing 3GPP LTE Specifications (instead of defining a new set).

- Use ASN.1 (as for existing 3GPP LTE Specifications) by using e.g. critical extensions to generate an efficient encoding for CIoT.
1.2 NB-LTE Clean Slate benefits
In the opinion of the sourcing Companies, adopting the NB-LTE Clean Slate proposal would have several significant benefits, listed below.

Reduced technology fragmentation

Technology fragmentation is already a concern for the whole IoT industry; from a pure 3GPP perspective and regardless of non-3GPP technologies, re-use of LTE technology would reduce technology fragmentation, which will be beneficial for Operators and for the whole 3GPP ecosystem, generating increased economy of scale and avoiding unnecessary market divergence.

Additionally such a proposal would ease further convergence with LTE-M.

Greater deployment flexibility

Re-use of LTE technology would reduce coexistence issues and would therefore provide Operators with greater deployment flexibility for spectrum refarming. In addition to stand-alone deployment, re-use of LTE technology would allow joint deployment with wideband LTE, and a 2G band could be refarmed for a mixture of MTC and non-MTC LTE without co-existence issues. A clean slate solution not based on LTE could not be deployed inside a wideband LTE carrier, and if deployed adjacently, would need substantially reduced transmit power, which affects coverage and capacity. An LTE-based CIoT solution could however be deployed within the wider LTE carrier, and power balancing between MTC and non-MTC transmissions could be managed at the eNB according to demand and scheduler configuration. 
Greater scalability

Re-use of LTE technology would allow to balance MTC and non-MTC traffic in a seamless way and would therefore provide Operators with greater scalability. MTC and non-MTC traffic could be efficiently multiplexed, with the common numerology ensuring that coexistence issues are avoided. This would mean that the amount of an LTE carrier used for CIoT could be progressively increased to meet operator traffic profiles as the ratio of traffic volumes between CIoT and non-MTC changes. 
Higher chances to be completed in the 3GPP Rel-13 timeframe

The sourcing Companies understand and share concerns to have Cellular IoT specification completed in the Rel-13 timeframe. In this respect it is believed that re-use of LTE technology will allow much faster development of Specifications and Products and will therefore maximize the chances to complete Specifications in the expected timeframe and to deliver Products timely.
Conclusion
The sourcing Companies recommend to have the pCRs related to the NB-LTE proposal discussed and agreed for inclusion in the next edition of the 45.820 TR.

A draft related WID [6] is also presented for information.
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