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7.1.5.3.5
1 Introduction
This document provides the text proposal related to the multiple band operation for the clean-slate solutions. Detailed discussions and analysis on the proposed changes can be found in [1].
2 Proposed Text for the TR
	First Change


7. 
Physical layer aspects and radio access protocols for clean slate concepts
7.1
Narrow Band M2M (NB M2M)

7.1.1
General
To support massive number of low throughput MTC devices (UEs) with a limited number of 200 kHz resource blocks, each resource block is divided into a large number of "narrow band" physical channels which are individually modulated and pulse-shaped. Channelization is done in a frequency division multiplexed (FDM) manner, for both the uplink and the downlink.

The downlink channelization supports efficient frequency re-use, which is important for maintaining overall system capacity, and low complexity equalization at the UE receiver. It also allows separation of traffic for different UE coverage classes onto different physical channels which allows easier optimization of MAC characteristics, such as latency, for each coverage class.

The uplink channelization provides a very efficient means to improve the uplink coverage without compromising the uplink capacity. The channel spacing in the uplink is a fraction (e.g. 1/3) of that in the downlink. This creates many more physical channels in the uplink than in the downlink. With a significantly higher number of parallel uplink data transmissions, the aggregate uplink transmit power increases proportionately, and so does the achievable uplink capacity. 

Other techniques such as symbol rate spreading and burst rate repetition are employed in both the uplink and the downlink to further extend the coverage.

Unlike in GSM, the duration of a burst is variable, and a physical channel is only defined in the frequency domain, not in the time domain (i.e. there is only one physical channel per carrier). Different types of bursts can be carried on a physical channel, depending on the channel type.
The minimum system bandwidth is a single resource block. Additional resource blocks can be used to increase network capacity, and can have the additional benefit of providing frequency diversity if they are sufficiently separated in frequency. The choice of resource block bandwidth allows the system to be deployed by re-farming one or more GSM carriers. However, other deployment options are also available, such as deploying the system stand-alone in any suitable fragment of spectrum, or potentially within the guard-bands of another system.

The base station operates in RF full duplex mode in order to maximize network capacity. MTC devices operate in half duplex mode to reduce the RF cost.

Multi-band operation for more than one band, each of which uses 200 kHz as a system bandwidth, is FFS. 

Scalable design for other than 200 kHz system bandwidth is FFS.
7.1.2
Downlink physical layer design

	Second Change


7.2
Narrow Band OFDMA

7.2.1
General

A narrow band OFDMA (NB-OFDMA) is used in the downlink and single carrier-FDMA (SC-FDMA) in the uplink. This makes efficient spectrum use, allows large volume of devices to be served in a cell and provide extended coverage. For averaging inter-cell interference, subcarrier hopping takes place in both downlink and uplink therefore allowing frequency reuse one deployment. All the subcarriers are reused in every cell. Block hopping is employed in both downlink and uplink.
Multi-band operation for more than one band, each of which uses 200 kHz as a system bandwidth, is FFS. 

Scalable design for other than 200 kHz system bandwidth is FFS.
7.2.2
NB-OFDMA Physical layer design

	End of Changes
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