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1.1	Background Information
A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62.
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.
1.2	Reason for change
In GERAN#67, a new system design, i.e., NB-LTE, based on the current LTE system but use only 200 kHz bandwidth is proposed in GP-150779. 
1.3	Summary of change
The introduction text of NB LTE design. The updated text is highlighted as blue.
pCR to 3GPP TR 45.820-v1.4.0
7.4	Narrow Band LTE (NB-LTE)
7.4.1	General
Narrowband LTE (NB-LTE) has a great degree of synergy with LTE. The entire system occupies only one LTE Physical Resource Block (PRB) and is operable within 200 kHz bandwidth. The downlink is based on orthogonal frequency division multiple access (OFDMA) and has the same subcarrier spacing, OFDM symbol duration, slot format, slot duration, and subframe duration as LTE. 
Similar to LTE, uplink is based on SC-FDMA including single-tone transmission per UE as a special case of SC-FDMA. In addition, PAPR reduction techniques are considered for multi-tone transmission. Furthermore, the subcarrier spacing is 2.5 kHz, which is one sixth of the LTE subcarrier spacing. As a result, OFDM symbol duration, slot duration, and subframe duration are all 6 times of the LTE counterparts. The uplink system bandwidth is also 200 kHz, with a total transmission bandwidth of 180 kHz. NB-LTE can be used for replacing a GSM carrier for CIoT applications. Additionally, NB-LTE may be deployed inside a regular LTE carrier. For “LTE inband” deployment, NB-LTE maintains downlink orthogonality with the mobile broadband (MBB) traffic and compatibility with legacy LTE. It inherits most of the embodiments of LTE MTC enhancements in Release 12 and 13, e.g. Power Save Mode (PSM), extended DRX (eDRX) cycle, etc. A deployed LTE or multi-standard base station can be upgraded to NB-LTE features through a software update. 
Further, depending on spectrum and resource availability, multiple narrowband carriers may be defined from the network’s perspective for both DL and UL to facilitate efficient system scalability with increase in the number of CIoT devices. Cross-narrowband scheduling can be considered as well. Such system deployments with multiple narrowband carriers can also benefit from frequency diversity gains with possible UE retuning from one narrowband to another.
NB-LTE offers flexibility in terms of data rate, sufficient to cover a wide range of IoT use cases. 
In addition to having high synergy with the LTE physical layer, NB-LTE can reuse the higher layer designs of LTE to a very large extent. 
NB-LTE aims to maximize the re-use of LTE physical layer principles such as its DL numerology and the multiple access schemes. The coding, modulation, and rate matching framework already established in LTE is reused. 
Changes to the UL numerology as well as to the PSS/SSS and PRACH structure are needed, while aiming also here for commonality with LTE. For example, like LTE, Zadoff Chu sequences are used for PRACH and the synchronization channels, and cell search is based on the same cell identity grouping method.
The proposed design maintains key properties of LTE such as tight packing of subcarriers while aiming for enhanced coverage and reduced the device complexity. The latter comes naturally from the reduction of the channel bandwidth and the introduction of a longer M-subframe as well as inter-subframe scheduling. 
The concept description is provided to show feasibility against the study item objectives, and could be seen as a baseline for further discussion and optimization in a potential work item phase. Simple design as well as synergy and compatibility with LTE are important optimization criteria.
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