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Discussion
Discussions
Below we provide Text proposal to 3GPP TR 36.888 to clause on Introduction, Requirements and concepts.
It is proposed below is discussed for inclusion in the next revision of the TR.

-------------------------------- Start of Text Proposal-------------------------

Introduction

Machine Type Communication (MTC) is an important revenue stream for operators and has a huge potential from the operator perspective. There are several industry forum’s working on an efficient M2M system with some industry members developing a new access technology dedicated for MTC. However, it is more efficient for operators to be able to serve MTC UE using already deployed radio access technology. Therefore it is important for operators to understand whether LTE could be a competitive radio access technology for efficient support of MTC. It is envisaged that MTC UE’s will be deployed in huge numbers, large enough to create an eco-system on its own. Lowering the cost of MTC UE’s is an important enabler for implementation of the concept of “internet of things”. MTC UE’s used for many applications will require low operational power consumption and are expected to communicate with infrequent small burst transmissions. 
A MTC user who moves around is unlikely to be out of coverage for long. On the other hand, there are many M2M applications where terminals will be fixed but have no access to a fixed line. There is a substantial market for a service which can provide much more nearly ubiquitous connectivity. The most obvious application today is utility metering. Even if almost all premises have outdoor coverage, many of them do not have coverage where the electricity meter is located. The goal of 100% coverage will never be achieved but we need to reach the small number of special cases without adding significantly to the total cost of the complete solution. 
This TR captures various features and their modifications to reduce cost and improve coverage along with various hardware simplifications that will enable production of low cost MTC UE’s. EGPRS multislot class 2 is assumed as a benchmark for cost comparison and minimum data rate capability.

5
Requirements and methodology
5.1 
Requirements
Solution’s studied for provisioning of low cost MTC UE based on LTE should support below as a minimum requirement.
-
Support data rates equivalent to that supported by [R’99 E-GPRS] with an EGPRS multi-slot class 2 device (2 downlink timeslots (118.4 Kbps), 1 uplink timeslots (59.2 Kbps), and a maximum of 3 active timeslots) as a minimum. This does not preclude the support of higher data rates provided the cost targets are not compromised.  

-
Enable significantly improved average spectrum efficiency for low data rate MTC traffic compared to that achieved for R99 GSM/EGPRS terminals in GSM/EGPRS networks today, and  ideally comparable with that of LTE. Optimisations for low-cost MTC UEs should minimise impact on the spectrum efficiency achievable for other terminals (normal LTE terminals) in LTE Release 8-10 networks.

-
Ensure that service coverage footprint of low cost MTC UE based on LTE is not any worse than the service coverage footprint of GSM/EGPRS MTC device (in an GSM/EGPRS network) or that of “normal LTE UEs” (in an LTE network) assuming  on the same spectrum band.
- Coverage improvement of 20dB should be targeted for low-cost MTC UEs in comparison to defined LTE cell coverage footprint as engineered for “normal LTE UEs.
-
Impact to the system spectral efficiency from techniques that allow coverage improvement techniques up to the target improvement figure - considering that a relatively small proportion of traffic requires the coverage improvement and the traffic can be scheduled at quiet times. 
Ensure that overall power consumption is no worse than existing GSM/GPRS based MTC devices. 

-
Ensure good radio frequency coexistence with legacy (Release 8-10) LTE radio interface and networks. 

-
Target operation of low-cost MTC UEs and legacy LTE UEs on the same carrier.

-
Re-use the existing LTE/SAE network architecture.

-
Solutions should be specified in terms of changes to the Rel 10 version of the specifications

-
The study item shall consider optimizations for both FDD and TDD mode.

-
The initial phase of the study shall focus on solutions that do not necessarily require changes to the LTE base station hardware.

-
Low cost MTC device support limited mobility (i.e. no support of seamless handover; ability to operate in networks in different countries) and are low power consumption modules
5.2 
Evaluation methodology
Based on the possibility that candidate solutions recommended as part of this study to allow cost reduction and coverage improvement may also bring a reduction in LTE system performance, methodology for performance evaluation, cost and coverage analysis is needed.

In order to achieve objective comparison of diverse analysis results for performance, cost and coverage improvements from different companies, it is important to align the basic assumption for a reference LTE modem. The following is assumed:

•
System bandwidth is 20MHz

•
Category-1 LTE UE

•
Single RAT

•
Single band

•
TDD/Full duplex FDD

•
Direct DL and UL wide-area-network access from MTC devices to eNB
7
 Concepts for Improving coverage for low cost MTC UE’s

7.1 
Introduction
Section 7 describes concepts for coverage improvements for channels required by (applicable to) low cost MTC UEs and analysis of degradation to spectral efficiency. Link budget for all LTE channels has been analysed in sub-clause 5.2.1.2 and spectral efficiency of LTE is in 5.2.1.3. These are used as baseline for analysis of coverage improvement. [Degradation to link Spectral efficiency for UE’s in difficult deployment location is captured]. 
[Editors note: 
· Coverage gains from Techniques to improve coverage (with a target of 20dB) for limiting channels for LTE category 1 UE to be offset by the coverage degradation to each of the channels analysed/evaluated during the study of cost reduction techniques. 
· All (UL & DL) the channels are to be balanced for those UE’s requiring coverage improvement. 
· Analysis on spectral efficiency impact from proposed techniques to be captured

· Envisaged specification impact including any additional values for higher (NAS) layer timer that may be required to be supported is to be captured
· Any identified constraints to be captured] 
-------------------------------- End of Text Proposal-------------------------
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