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Discussion and Decision
1
Introduction
In this contribution, we discuss the UE category and capabilities related to Rel-13 low-cost MTC UE.
2
UE Category and Capabilities
In Rel-12, low-cost MTC UE was not assigned a new ue-Category but instead was defined using new ue-CategoryDL and ue-CategoryUL downlink/uplink capabilities [1]. For Rel-13 LC MTC UE, there are few differences compared to Rel-12 low-cost MTC UE. Specifically, Rel-13 LC MTC UE can only transmit/receive on up to 6 contiguous PRBs, the maximum supported TBS for broadcast is 1000 bits, and cannot simultaneously receive unicast and broadcast transmissions.
From a capability point of view as specified in [1], there is a difference in the DL capability due to the 1000 bit limitation in the maximum TBS size for broadcast. Therefore, a separate ue-CategoryDL would be needed. In the UL, there is no difference in capability to Cat-0 UE based on the capability field as specified in [1]. Therefore, it is proposed that a new UE downlink category should be defined. This new ue-CategoryDL should have the same physical layer parameter values as DL Category 0 UE, with the exception that within one TTI, the UE shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI. 

For the UE UL category, there is no difference in the physical layer capabilities as defined in [1] UL Category 0 UE. However, since the UE actually has less capabilities than UL Category 0, it would be good to distinguish this UE. This might be useful in other areas (e.g. performance requirements).
Proposal 1: Define new UE DL and UL categories for Rel-13 low cost MTC UE. The suggested name is DL Category M and UL Category M. 
UE with DL category 0 capability supports Type B half-duplex operation where guard periods are created by not receiving a downlink subframe immediately preceding an uplink subframe from the same UE, and not receiving a downlink subframe immediately following an uplink subframe from the same UE. Type B operation has more relaxed switching time than Type A. Since Rel-13 low-cost MTC UE is targeted to have lower device complexity than Cat-0 UE, it should support Type B half-duplex operation as well.
Proposal 2: Rel-13 low cost MTC UE supports Type B half-duplex operation.

Finally, [1] also lists the supported DL/UL categories combinations set by the ue-CategoryDL and ue-CategoryUL fields and UE categories to be indicated. For Rel-12 low-cost MTC UE, there is no UE category indicated for DL Category 0/UL Category 0. Therefore, for DL Category M/UL Category M, there is also no need to indicate a UE category.
Proposal 3: There is no indication of UE category for DL Category M/UL Category M.

3
Conclusion
In this contribution, we consider UE category and capabilities related to Rel-13 low-cost MTC UE and make the following proposals –

Proposal 1: Define new UE DL and UL categories for Rel-13 low cost MTC UE. The suggested name is DL Category M and UL Category M.
Proposal 2: Rel-13 low cost MTC UE supports Type B half-duplex operation.

Proposal 3: There is no indication of UE category for DL Category M/UL Category M.
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