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  Introduction

In this document we provide over views on the remaining aspects of low cost/complexity MTC UE category.

· Simultaneous reception of unicast and broadcast

· Supported transmission modes

  Discussion

Simultaneous reception of unicast and broadcast

In last RAN1 meeting, it was agreed that there is no PDSCH PRB restriction for MTC UE. Thus, the UE is required to buffer up to the system bandwidth while receiving on the downlink. Thus, at least from a post-FFT buffer perspective, the UE is able to receive all combination of unicast and broadcast as defined in TS36.302. The complexity for supporting combination of unicast and broadcast comes from the potentially increased turbo decoding complexity which requires the processing of multiple transport blocks (unicast with max TBS =1000, and broadcast with max TBS = 2216) in a given subframe. Since, the unicast transport blocks have to be acknowledged, the UE can decode them first and then process the broadcast messages (for which there is no HARQ) either in current subframe or a latter subframe based on availability of decoding resources. In any case, how the turbo decoder in the UE handles multiple TBs can be left to the UE implementation. Thus, our proposal is that a low-complexity MTC supports the combinations defined in TS36.302. 

Proposal: A low cost MTC UE should be able to receive SIB/Paging/RAR with DL data in given DL subframe as per 36.302 (i.e. no change to Rel-11).  

Transmission Mode

At the very least, similar to the baseline UE category 1, all transmission modes should be supported for low cost MTC UEs.  It is noted that TM9 could be important to support PDSCH transmission to MTC UEs on MBSFN subframes. 

Proposal: Similar to the baseline UE Cat 1, all transmission modes are supported for a low cost MTC UE.
Another minor aspect to consider is the value of K_MIMO for transmission modes 3/4/9/10. The current soft buffer size for the low cost MTC UE would likely to be derived based on eight HARQ processes, 1 TB (max 1000 bits) per HARQ process, and turbo coding rate of 1/3, giving roughly 8 * 3 * 1000 = 24000 soft channel bits. However, for TM3/4/9/10, though the UE can receive only one transport block per TTI, the turbo code rate for the TBS=1000 bits is limited to 2/3 due to K_MIMO=2, leading to slight loss in incremental redundancy gain. This could be fixed by specifying that transport block 2 is always disabled and KMIMO is always set to 1 for low cost MTC. The reserved bits/codepoints corresponding to TB2 being always disabled can be used as virtual CRC to improve (E)PDCCH reliability. 

  Conclusions

We propose the following for low cost MTC UE. 

Proposal 1: A low cost MTC UE should be able to receive SIB/Paging/RAR with DL data in given DL subframe as per 36.302 (i.e. no change to Rel-11).  

Proposal 2: Similar to the baseline UE Cat 1, all transmission modes are supported for a low cost MTC UE.
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