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1. Introduction

The Rel.-11 SI on “Provision of low-cost MTC UEs based on LTE” was approved in RAN#53[1]. This study item (Low-Cost MTC SI) considers finding a solution to ensure that there is a clear business benefit to MTC device vendors and operators for migrating low-end MTC devices from GSM/GPRS to LTE networks. We are interested in analyzing solutions using LTE RAN specifications up to and including Rel-10 to understand the feasibility of creating a type of terminal that would permit the cost of terminals tailored for the low-end applications of the MTC market.  

This contribution shares our views on the areas which may have significant UE cost impacts and discusses corresponding standard impacts on the identified areas.

2. Discussion 
2.1 Standard impact
As stated in the LTE low cost MTC SI [1] that “The initial phase of the study shall focus on solutions that do not necessarily require changes to the LTE base station hardware.” and “any impacts on backwards compatibility with existing LTE network shall be evaluated and justified, as well as impact on the operation of legacy LTE Release 8-10 UEs and Release 8-10 LTE system performance.”. It becomes apparent that (1) the study shall focus on solutions that primarily target the UE and (2) the initial focus areas of the SI should be prioritized on the areas with no standard change or with minimal standard changes in order to better understand the current level of MTC support suggested by LTE-Advanced systems.
Proposal 1: The study shall focus on solutions that primarily target the UE and the initial focus areas of the SI should be prioritized on the areas with no standard change or with minimal standard change required.
2.2 Mobility, roaming and spectrum support
Although it is assumed that low-cost MTC UEs will have to support mobility and roaming, we think it is surely to be at much lesser degree compared to regular LTE device. Many MTC devices (especially low cost MTC devices) are targeting low-end (low cost, low data rate) applications within a local area of deployment, therefore the need of having all the LTE device features and/or supporting all the global LTE frequency bands is not necessary.
One of the key LTE features is its capability to flexibly operate on large numbers of different frequency bands identified for mobile use, including bands that were already defined for operation with WCDMA/HSPA, and LTE, including IMT-2000 and IMT-Advanced bands on both paired and unpaired bands. Additional challenge with LTE operation arise from the support of carrier aggregation with the possibility of using aggregated carriers with each channel bandwidths up to 20 MHz. Due to the use of different bands, many RF related requirements will be affected; including such as the allowed maximum transmit power, requirements/limits on out-of-band (OOB) emission, etc. As mentioned that the RF of current LTE device need to support many if not all global spectrum, simplifications and reductions in support of bands will be a major source of cost savings.
Proposal 2: As low-cost MTC device may have to support mobility and roaming to a lesser degree compared to regular LTE device, simplifications and reductions in support of global spectrum requirement (e.g. single band solution) will be a major source of cost savings. 
2.3 Areas of cost reduction
When consider lowering the device cost, there are two important factors need to be evaluated: (1) hardware cost and (2) development cost. 
For hardware cost, the main cost saving may come from RF or baseband hardware.  In addition, device volume and scale also plays critical roles on the hardware cost. The following aspects should be considered as part of the low cost MTC SI to allow cost reduction in terms of hardware cost:
· For reducing RF component cost in the device: 

· Reducing the number of transmit and receive chains
· Reducing global spectrum requirements
· For reducing processing cost in the device: 

· Reducing the set of LTE functionalities to be supported, e.g.no support of spatial processing mode in uplink/downlink for the low cost device.  
Consider a lower UE Category below the current Category 1 device with even lower configuration (e.g. reduced buffer size, limited features) to reduce the cost without changing the specification. 
On development cost, any extra development generally incurs additional cost. Minimizing change to specification is preferred if requirements for MTC service are satisfied. Additional development cost should be investigated and clearly justified by taking into the account of projected volume and time to market for the industry.

Proposal 3: RAN1 to start with UE Category 1, as defined in Release 8, and to analyze the need and benefit of defining lower device categories based on target data rates and performance for low cost MTC devices.
3. Summary and conclusion
In this contribution we have provided our views on the areas which may have significant UE cost impacts and made the following proposals:
Proposal 1: The study shall focus on solutions that primarily target the UE and the initial focus areas of the SI should be prioritized on the areas with no standard change or with minimal standard change required.
Proposal 2: As low-cost MTC device may have to support mobility and roaming to a lesser degree compared to regular LTE device, simplifications and reductions in support of global spectrum requirement (e.g. single band solution) will be a major source of cost savings. 
Proposal 3: RAN1 to start with UE Category 1, as defined in Release 8, and to analyze the need and benefit of defining lower device categories based on target data rates and performance for low cost MTC devices.
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