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Introduction
In RAN#60, the work item for MTC is approved with the following aspects [1]:

· Specify a new UE category/type for MTC operation in all LTE duplex modes supporting the following capabilities:

· 1 Rx antenna.

· Downlink and uplink maximum TBS size of 1000 bits.

· Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE.

NOTE:
Reduced downlink channel bandwidth for control channels in baseband could also be considered if EPDCCH with CSS is already considered in Rel-12 timeline by other work.

In addition, we have agreed in the TR36.888 [2] that:

The aim of introducing a new MTC-specific UE category would be to restrict any adopted MTC-related low-cost technique affecting the UE and/or network performance to this new UE category only.
This solution makes sure the existing UE categories are not affected by the simplifications intended for low-cost MTC UEs, by: 

· Defining a new UE category specifically for low-cost MTC devices, and;

· Restricting any simplification technique affecting the UE and/or network performance to operate only with this UE category. 

This solution allows the network to identify the UEs which use simplifications affecting the UE or network performance, since the UE reports its category upon initial connection. 
In RAN1#74, we have made the following agreements:
Agreement:

· New UE category for low cost MTC UEs also includes
· No need to support 64QAM for uplink
· The maximum number of supported layers for downlink and uplink is 1
Conclusion:

· PDSCH frequency allocation method for further study until the next meeting:

· Pre-defined or fixed manner or dynamic-manner for initial access
· Semi-static or dynamic manner for others
In this contribution, we present our views on the new UE category for MTC. 
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PDSCH Frequency Allocation Method
As agreed in the WI description:

Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE
In order for UE to benefit from the reduced data bandwidth, the assumption is that the MTC device would not need to buffer the wideband data, but only the narrowband data. In order to achieve this, we have the following design options:

· Dynamic indication:

· With current LTE, PDSCH follows immediately after PDCCH, so dynamic indication of PDSCH bandwidth from PDCCH is not feasible in the same subframe

· One possible option is to introduce cross-subframe assignment 

· Semi-static indication: 

· The RB location for UE is semi-statically assigned through persistent scheduling

· If the data traffic has fixed pattern, e.g. regular meter reading request or paging, then it is possible to have regular persistent assignment 
· Fixed for initial access:

· During initial access, we can’t have semi-static assignment of the narrowband width. Therefore, fixed location, such as center 6 RB, can be used for MTC devices. 
Observation:

· Regardless of which method is used for PDSCH narrowband allocation, eNB would need to have different treatment for MTC during the initial access. 
Proposal:

· For initial access, predefined or fixed manner for PDSCH RB allocation, such as within center 6 RBs, is preferred for PDSCH assignment. 
Proposal:

· For regular data transmissions, semi-static RB allocations for PDSCH are preferred. 
Because of this restriction, it is necessary for the MTC device to indicate its narrowband operation even during the RACH procedure. This can be done, for example, by special RACH configuration or sequences. 

Proposal: 
· Different RACH configuration or sequence need to be used for MTC to indicates its narrowband operation
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Conclusion

In this contribution, we presented out view on the new UE category for MTC. We make the following observations and proposals:
Observation:

· Regardless of which method is used for PDSCH narrowband allocation, eNB would need to have different treatment for MTC during the initial access. 
Proposal:

· For initial access, predefined or fixed manner for PDSCH RB allocation, such as within center 6 RBs, is preferred for PDSCH assignment. 

Proposal:

· For regular data transmissions, semi-static RB allocation for PDSCH is preferred. 
Proposal: 
· Different RACH configuration or sequence need to be used for MTC to indicates its narrowband operation
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