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Discussion and decision 
1 Introduction 
Study on Provisioning of low-cost MTC (Machine type communication) UEs based on LTE was agreed in RAN#53 [1]. It is attractive to support MTC over cellular network as point to point communication can be supported with no or limited network cost. In many markets, revenue from traditional services such as pure voice and data has gradually started to saturate. Operators are required to find new revenue streams. Further in many mature markets the (human) subscriber numbers are gradually saturating. MTC is proving to be an important revenue stream for operators in such markets. With the growth of MTC services and as new radio access technologies are deployed, it is important for operators to identify if the deployed access technology is able to efficiently serve large number of MTC UE’s and hence support MTC applications efficiently. In the coming years mobile network connectivity is likely to become an common feature in MTC devices. MTC devices are expected to be used in very high volume (some citations for billions of devices) consumer applications and are expected to have a very long battery life (of the order of years). This makes it difficult for the devices to be replaced and operators will need to maintain support for the access technology serving MTC devices on for a very long time. MTC requires “Right First time” approach. 
Cost of service provisioning would be an important attribute for operators in choosing the right technology to provide large scale MTC applications and for supporting implementation of “internet of things”. Increased device costs are challenging to justify in our competitive markets as devices and contracts primarily sell on lowest cost, this is particularly true for MTC devices as revenue is based on volume of connected device. With GSM already an established deployment in many countries, and refarming of GSM spectrum for UMTS and LTE a possibility It would be important for operators to be able to identify if LTE is a suitable technology for MTC applications. Cost of MTC devices would be the primary attribute in technology choice for low cost MTC applications. Currently GSM is a primary choice of access technology to support low data rate MTC devices, it poses non-technical challenges with refarming and OPEX cost due to longevity of MTC systems. Operators will be required to maintain continued support for access technology to support majority of device base. if it can be concluded cost of MTC devices based on LTE cannot be made comparable to GSM, GSM would continue to be the preferred access technology for provisioning of low cost MTC . 
2 Discussions
Whilst LTE system has been primarily deployed for broadband LTE devices, support for low cost MTC device provisioning for low data rate applications is required to be studied. Not all MTC devices are expected to be low cost. When cost and power consumption are not a constrain, MTC can be supported by an traditional LTE modem. MTC devices that would make up the volume for the MTC ecosystems will be the low cost MTC devices (e.g. consumer electronics, sensors etc).
Low cost  MTC system can be expected to support some generic attributes.
· MTC modules are expected to be low powered nodes (e.g. ten’s of uA). 
· MTC device require small message transmission and would benefit from reduced protocol overhead
· MTC modules would benefit from standard hardware with same access technology for communicating in neighborhood and home.

· MTC devices are envisaged to have a very long battery life (of the order of few years)
· MTC devices are required to support mobility and roaming

· MTC device allow for Bi-directional addressability and Data Communication
· UE RF Enhancements, would be to calculate the savings a specific device would deliver for a given data volume
· System support for MTC should be economical to deploy and maintain
· Spectrum at 900 MHz or lower is to be assumed

· On any network impacts, impacts are limited to enhancing existing site capabilities of LTE network to support low cost MTC devices rather than rollout of new network. E.g. Introducing gain into the eNB receive path will use less UL power resource for the same required data volume, so it costs the MTC device less (resource) to transmit in UL.
Proposal 1: Low cost MTC device support limited mobility, are low power modules and support low data rate
Surveillance is an important MTC security application. For many of surveillance applications only still picture with a very low frame refresh rate (0.1 Fps) would suffice and data rate supported by (E)GPRS would be adequate. 
Applications such as smart metering with embedded GPRS modules only require a few 10’s of kbps with 100% of data capturing achieved on an average within 24 hours over a poin-to-point link.
Mobile network video capabilities

Network technology Uplink Bandwidth Definition/Compression Fps

	Network technology   
	Uplink data rate
	Definition/Compression
	Fps

	GPRS 
	40–50 Kbps 
	CIF/Motion JPEG 
	0.2

	EDGE 
	100–200 Kbps 
	CIF/Motion JPEG 
	0.5

	UMTS 
	<384 Kbps 
	CIF/Motion JPEG 
	1

	HSDPA/HSUPA 
	1.4–5.8 Mbps 
	CIF/H.264 
	15

	HSPA+ 
	<11 Mbps 
	4CIF/H.264 
	25

	LTE 
	2x10 MHz <37 Mbps 
	HDTV/H.264 
	25

	LTE 
	2x20 MHz <75 Mbps 
	HDTV/H.264 
	25

	WiMAX 
	(2:1 TDD 10 MHz) <5.6 Mbps 
	4CIF/H.264 
	15


Source: Berg Insight


Proposal 2: It is proposed a simple and well understood application (e.g. smart metering) is used for benchmarking of traffic profile

LTE was designed as a broadband system and supports flexible deployment, supports very low latency, low handover interruption times, supports higher order modulation, supports advanced MIMO schemes, supports very low processing delay, parallel HARQ processing. Some relaxation on device requirements for MTC devices not requiring high data rates and/or low latency may be beneficial in reducing the cost. Single MTC device for all low cost MTC application should be studied.
Proposal 3: It is proposed the group identify minimal set of LTE features/characteristics that will contribute towards an low cost LTE based MTC device 
Cost advantage for low cost MTC device over traditional LTE device may result in a trade-off of performance, latency, coverage, spectral efficiency or other performance targets such as BLER. Lower data rate (e.g.. additional redundancy, coding gain) may be translated to more favorable link budget with better coverage experience and better indoor signal penetration.
Proposal 4: The study should include the impact analysis of LTE system and non MTC-devices to support low cost MTC device (where applicable)
3 Conclusions
We propose following (among other aspects ) are addressed during the study. It is also proposed MTC system attributes are captured in the TR.
Proposal 1: Low cost MTC device support limited mobility, are low power modules and support low data rate

Proposal 2: It is proposed a simple and well understood application such as smart metering is used for benchmarking of traffic profile

Proposal 3: It is proposed the group identify minimal set of LTE features/characteristics that will contribute towards low cost LTE based MTC device 

Proposal 4: The study should include the impact analysis to LTE system and non MTC-devices to support low cost MTC device (where applicable)
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