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Discussion/Decision
1 Introduction

This document presents a number of observations on the low-cost MTC UE study item [1]. It is intended that these observations inform the conclusion and recommendations to be included in the low-cost MTC UE study item technical report 36.888 [2].
2 Observations
This section offers the following observations:

· Based upon the analyses included in the draft study item technical report it is feasible to create a low cost MTC UE to meet the requirements in the study item description [1].
· The cost of an MTC UE can be competitive with a GPRS multi-slot class 2 device when the cost reduction concepts analysed in the draft study item technical report are combined in one of the four configurations described in Table 1 and presented in detail in [3]. The contributory techniques from which the necessary cost reduction may be derived are:

· Reduction of maximum bandwidth to 1.4MHz using schemes ‘DL-1/UL-1’ or ‘DL-2/UL-2’ as described in [4]. Of these schemes, the maximum cost saving may be achieved by the use of the ‘DL-1/UL-1’ scheme.

· Use of a single receive RF chain.

· Reduction of peak rate to approximately 1Mbps in the downlink and 1Mbps in the uplink.

· Half duplex operation.

· Reduced support for transmission modes (Mandatory requirement for only TM1 and TM2).

Table 1 – Combinations of cost reduction techniques that achieve competitive cost savings
	Configuration
	Reduced bandwidth

(DL-1/UL-1)
	Reduced bandwidth

(DL-2/UL-2)
	Single receive RF chain
	Reduction of peak rate
	Half duplex operation

	1
	Yes
	-
	Yes
	Yes
	Yes

	2
	-
	Yes
	Yes
	Yes
	Yes


· Ensuring that a low cost MTC UE can be competitive with a GPRS device will have an impact on standardisation. The techniques that will impact TSG RAN WG1 will include:

· Reduction of maximum bandwidth: either a modification to the control channel design to ensure an MTC UE that receives only part of the full operational bandwidth is able to receive control signalling, or use of the ePDCCH feature developed in the Enhanced DL control channel(s) work item [5]. The ePDCCH would need to be designed to work efficiently with MTC applications and to specifically support the MTC UE characteristics of Table 1.
· Single receive RF chain: UEs including a single receive RF chain (rather than a dual receive RF chain) will experience a reduction in downlink coverage. This effect upon downlink coverage is discussed further in [6] indicating that specification work to the PDCCH would be required to restore downlink coverage.
· Based upon the analyses included in the draft study item technical report (summarised above) it is feasible to create a low cost MTC UE to meet the requirements in the study item description [1].
· The study item technical report should include a recommendation that the necessary standardisation work be carried out within a follow-on low cost MTC UE work item.

· The scope of the work item should include:

· Specification of a single new UE category for low data rate MTC applications that permits the implementation of one or more of the cost reduction configurations shown in Table 1 above.

· Specification work resulting from a reduction of maximum bandwidth as defined for the new UE category.

· Specification work resulting from the definition of a UE category allowing the use of a single receive RF chain. This may include resolution of issues with the random access procedure resulting from use of a single receive RF chain as described in [7].

· Any other specification work that is consequent upon the definition of the new UE category.

· It is noted that if there are MTC applications that require high bit rates then they can be supported using the reference LTE modem. Therefore there is no need to define a new UE category that can support higher bit rates for such applications.
3 Recommendation
In developing conclusions and recommendations for the low-cost MTC UEs study item technical report TSG RAN WG1 is encouraged to include the following observations:

1. It is feasible to create a low cost MTC UE.
2. The low-cost MTC UE should be defined based on the following cost reduction strategies: reduced bandwidth, single RF chain, lower peak rate, HD-FDD.
3. As part of a work item, RAN groups should address the specification impacts of introducing such a low-cost MTC device. These specification impacts would address issues such as support for a reduced bandwidth device within a wider LTE carrier, restoration of downlink coverage for a UE with a single receive RF chain, definition of a single low capability MTC LTE UE category.
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