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1. Introduction 
The provision of low cost and low performance MTC UEs on LTE has been discussed in [1]; mostly these application usages are having GPRS-like low data rate and/or are not latency critical such applications involve smart metering and fleet geo-locations etc. Also in [1] it requested the study of physical layer simplifications to these MTC UEs and meanwhile maintaining high performance standard to the LTE non-MTC UEs. The basic characteristics of these low cost and low performance MTC UEs to be studied have been identified from the following items: 

- Maximum supported Transmission Block Size, 

- Bandwidth limitation, 

- Reduction of peak rate, 

- Reduction of transmitting power and 

- Half-duplex operation

These items impact on non-MTC UEs have also been discussed in [2].
In [3] four measures have been suggested when in classifying and categorizing LTE UEs as the MTC UEs, and it concluded that to define a new UE category for the MTC UEs in the existing UE categories will be the appropriate choice. However in [4] it proposed still to use category ‘MTC’ as the category for the low performance MTC UEs in the preparation of the ‘Specification aspects to restrict techniques to only low performance MTC UE’ for Section 8 of TR 36.888. In this contribution we introduce the possible basic characteristics of this MTC UEs category and to discuss other relevant characteristics.
2.  Discussion of the Text proposal of ‘Specification aspects to restrict techniques to only low performance MTC UE’ for Section 8 of TR 36.888 

A category of low performance MTC UEs can be added to the existing five categories of UEs that have been defined in Release 8 of 3GPP [5] with a new category, however it has been proposed in [4] that not to create a new category to the existing five categories but to use MTC for the low performance MTC UEs. A category with a number assignment such as ‘Category xx’ has been considered in the UE accessing capabilities [6].
We have following observations, 
1) Category MTC data rates
The category MTC is suggested to support a low data rate as GPRS- data and the peak data rate of UE Category 1 would be used as the baseline for MTC then that will have a peak data rate 118.4 kbps for the downlink and 59.2 kbps for the uplink as suggested in [1].
2) Category MTC transmission mode and modulation format  
As stated in the SID [1] that it will be ‘no support for spatial processing mode’ for the category MTC, and with UE category 1 as the baseline then it means that the maximum number of supported layers is one and some available transmission modes in LTE may not be necessarily included in the application of category MTC UEs. From [7] it observed that Transmission mode 1 (single antenna port) and Transmission mode 2 (transmit diversity) with QPSK modulation could be supported for category MTC and other transmission modes, Transmission mode 3 to Transmission mode 7 [7], may not be needed for the category MTC.
From above considerations the basic parameters of the defined category MTC can be summarized in Table 1.
Table 1 MTC basic parameters
	MTC UEs Category
	MTC

	Peak Data Rate (DL) (Kbps)
	118.4

	Peak Data Rate (UL) (Kbps)
	59.2

	Transmission Mode 
	Single Port or Transmission Diversity
1x1, 2x1, 4x1

	Modulation Format
	QPSK


Other physical and operation characteristics for MTC may include the following items:   
a) Maximum supported Transmission Block Size (FFS)
The traffic model for category MTC has been proposed to have regular reporting and triggered reporting situations with different traffic volume and inter-arrival time between sessions for each traffic model [8]; the transmission block size in the transmission time interval (TTI) for each traffic model for MTC then will be different.  
b) Maximum number of HARQ processes for category MTC (FFS)
The HARQ processes for category MTC may be reduced from 8 to 1 
c) Bandwidth limitation for category MTC (FFS) 
The bandwidth allotted for category MTC can be reduced as low as to 1.4 MHz; then with system bandwidth up to 20MHz it needs to investigate the spectral efficiency, control signals assignment and system information block size with the inclusion of this low bandwidth UE category..  
d) Peak transmission power of category MTC (FFS)
The peak transmission power of category MTC will be different from those non-MTC UEs due to the differences in the peak data rate, performance level and the bandwidth allotted for category MTC. 
e) Half-duplex FDD of category MTC (FFS) [9]
Half-Duplex FDD will be operated for category MTC, and its operation will be different from the HD-FDD operation in LTE due to the bandwidth reduction, different control signal assignment and transmission block size.
3. Text Proposal
   --------------------------------------Start of Text Proposal--------------------------------------------------
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Specification aspects to restrict techniques to only low performance MTC UE.

The low performance MTC UEs as category MTC can be added in the ‘Specification aspects to restrict techniques to only low performance MTC UE’ for Section 8 of TR 36.888.
      8.1. Category MTC

     This category of MTCs has basic parameters as shown in Table 1.

     Table 1 Category MTC UEs basic parameters
	MTC UEs Category
	MTC

	Peak Data Rate (DL) (Kbps)
	118.4

	Peak Data Rate (UL) (Kbps)
	59.2

	Transmission Mode 
	Single Port or Transmission Diversity
1x1, 2x1, 4x1

	Modulation Format
	QPSK


8.2 Other specifications specifically for category MTC

   8.2.1 Maximum supported Transmission Block Size (FFS)
8.2.2 Maximum number of HARQ processes for category MTC (FFS)
8.2.3 Bandwidth limitation for category MTC (FFS) 
8.2.4 Peak transmission power of category MTC (FFS)
8.2.5 Half-duplex FDD of category MTC (FFS)
-----------------------------------------End of Text Proposal----------------------------------------------------
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