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1 Introduction

This document includes some proposals to further elaborate and clarify the requirements for the low cost MTC UE.  
Section 2 describes the motivation for all non editorial proposed changes and clarifications to the list of requirements in Section 5.1 of TR 36.888, V0.1.0 [1]. The proposed textual changes to the TR are documented in Appendix A.  
2 Proposed modifications to the requirements in the draft TR
2.1 Inclusion of missing requirements 

From the study item description [2], a number of requirements can be identified, which we believe should be included in Section 5.1 of 36.888 [1].  The text of the requirements as given in the study item description has been copied below and is shown in italics.  For each of these requirements derived from the study item description a recommendation is made for a corresponding text proposal that should be included in the TR.  :

· .....cost of terminals tailored for the low-end of the MTC market to be competitive with that of GSM/GPRS terminals targeting the same low-end MTC market [2]
· Recommendation:
1. Include the following text in the TR: ’The solution should permit the cost of a terminal tailored for the low-end MTC market to be competitive with that of a GSM/GPRS terminal targeting the same low-end MTC market’. 

· ..... guarantee that any features recommended as part of this study to allow cost reduction, but which also bring a reduction in LTE system performance, shall be restricted to devices which only operate as MTC devices not requiring high data rates and/or low latency, after further careful study
·  Comments:
· The main intent of the statement is understood to be that features which affect system performance should not be used in handsets or for conveying real time communications such as voice or video.  
· A requirement that limits the data rates which need to be supported already exists in the TR [1].    Another solution requirement should be provided which places a limit on the latency which needs to be supported. 
·  Recommendations:
2. Add a requirement: ‘Any features of the solution which negatively impact system performance shall be restricted to use in MTC devices which do not require high data rates and/or low latency’. 
3. Add a requirement which specifies a limit on latency.  This is discussed further in a companion document [3]. 
2.2 Clarifications to existing requirements
· Ensure that overall power consumption is no worse than existing GSM/GPRS based MTC devices. (This requirement appears in both [1] and [2])

· Comment: Overall device power consumption will also be dependent on the nature of any solutions that are implemented at layers above PHY.  For example, any modifications to paging schemes, state transition behaviour or even MTC server operation could affect device power consumption.  Some of this work may need to be performed by groups outside of RAN such as SA2 and therefore may not complete within the timescale of the RAN1 led study item.
4. Recommendation: Add a note stating that ‘Some of the factors that could affect device power consumption are outside the scope of this RAN1 led study’. 
· The initial phase of the study shall focus on solutions that do not necessarily require changes to the LTE base station hardware. (This requirement appears in both [1] and [2])
· Comment: As written, the above statement is a requirement for the analysis and not for the solution.  Another issue is that, whether or not a particular proposal will require changes to a base station’s hardware may at least in some instances be dependent on the particular base station implementation.      
5. Recommendation: Re-formulate the requirement as: ‘Solutions should preferably not require changes to base station hardware’.  Add a statement to say ‘It is FFS how conformance against this requirement will be ascertained given differing proprietary base station implementations’.
· 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. [1]
· Comment:  It is proposed to use a more specific term than “normal LTE UEs” and to instead write that coverage should be equivalent to that achieved with Rel 8-10 LTE UEs.  A number of editorial changes are also proposed.

6. Recommendation: Re-formulate the requirement as: ‘Ensure that the service coverage footprint of a low cost MTC UE based on LTE is not any worse than the service coverage footprint of a GSM/EGPRS MTC device (operating in a GSM/EGPRS network) or that of a Rel 8-10 UE (operating in an LTE network) assuming devices are operating on the same spectrum band’.

· The study item shall consider optimizations for both FDD and TDD mode. [1]
· Comment:  This requirement is expressed as a requirement for the study not for the solution.
7. Recommendation: Re-formulate the requirement as: ‘Solutions should be applicable to FDD and/or TDD’
· 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 [1]
· Comments:  
· It is not clear that a low cost MTC UE should be mandated to support limited mobility.  Rather, it is our understanding of the agreement made at the last meeting that a low cost UE may support more limited mobility if there is shown to be a cost advantage in so doing.  
· Regarding the issue of supporting operations ‘in networks in different countries’, previous work in SA2 and RAN2 on the MTC topic (see for example section 4.3.17.2 of [4]) has high-lighted the possibility of roaming MTC UEs.  Indeed support for roamers was one of the important considerations in the design of Rel 10 CN overload control mechanisms for MTC.

· The mention of devices being ‘low power consumption modules’ is already covered by a separate ‘power consumption’ requirement.   
8. Recommendation: Re-formulate the requirement as: two requirements, the first being: ‘A low cost MTC device shall support mobility.  This mobility functionality may be limited (e.g. no support of seamless handover)’ and the second being ‘Support roaming’ 

3 Conclusions
Proposal 1: It is proposed that the changes to Section 5.1 detailed in Appendix A should be incorporated into the TR.
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5 Appendix A – Proposed text for inclusion in the TR

It is proposed that the following changes be made to section 5.1 of TR36.888 V0.1.0 (2011-10). 
5.1 
Requirements
Candidate solutions for the provisioning of a low cost MTC UE based on LTE should meet the following requirements:
· The solution should permit the cost of a terminal tailored for the low-end MTC market to be competitive with that of a GSM/GPRS terminal targeting the same low-end MTC market. 

· 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 the service coverage footprint of a low cost MTC UE based on LTE is not any worse than the service coverage footprint of a GSM/EGPRS MTC device (operating in a GSM/EGPRS network) or that of a Rel 8-10 UE (operating in an LTE network) assuming  devices are operating on the same spectrum band.

· Ensure that overall power consumption is no worse than existing GSM/GPRS based MTC devices. (Note: some of the factors that could affect device power consumption are outside the scope of this RAN1 led study).
· 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.
· Solutions should be applicable to FDD and/or TDD. 
· Solutions should preferably not require changes to base station hardware.  (Note: it is FFS how conformance against this requirement will be ascertained given differing proprietary base station implementations). The initial phase of the study shall focus on solutions that do not necessarily require changes to the LTE base station hardware.

· Any features of the solution which negatively impact system performance shall be restricted to use in MTC devices which do not require high data rates and/or low latency 
· A low cost MTC device shall support mobility.  This mobility functionality may be limited (e.g. no support of seamless handover).
· Support roaming. 
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