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1
Introduction
In the last plenary meeting, SI for low cost MTC is approved.[1] One of main issue about low cost MTC could be how to reduce cost by decreasing the complexity of baseband processing in LTE UE.
In this contribution, we present our views on the reduction of baseband complexity for low cost MTC.
2
Discussions
When the computational requirement or complexity within some given time interval increases, the cost needed for UE implementation could increase. If we can minimize them, it can result in the minimization of cost in terms of UE implementation. The considerable portion of computation or complexity in UE terminal depends on the channel decoder, for example, convolutional decoder or turbo decoder.

In LTE terminals, PDCCH blind decoding is performed in every subframe. The channel coding of PDCCH is based on 64 state tail-biting convolutional code and 44 blind decoding are possibly done per subframe. If we consider that GSM/GPRS channel decoder is based on 16 state convolutional code and the complexity of convolutional code increases in proportion to the number of states, the difference of complexity between LTE blind decoding and GSM/GPRS channel decoding is remarkable.
If a PDCCH is detected, PDSCH can be decoded by using the control information provided by the PDCCH. The PDSCH is coded by 8 state turbo code and the turbo decoding should be finished before the next ACK/NACK feedback timing. The decoding complexity of PDSCH is proportional to the size of PDSCH or to the number of RB(Resource Block)s allocated to the UE. The data rates considered in low cost MTC are 118.4 Kbps (downlink) and 59.2 Kbps (uplink) [1] and it could be considered as very smaller value than the maximum data rate of LTE. If we restrict the maximum number of RBs allocated to PDSCH, it can help the reduction of complexity in turbo decoding without any problem in achieving low data rates.
Proposal:

The restriction of maximum number of RBs allocated to UE should be considered for low cost MTC.

Although the complexity caused by large size of PDSCH could be solved by the restriction, it can not reduce the complexity from blind decoding. In Rel-10, there were some discussions about the reduction of blind decoding in relation to carrier aggregation.[2] Some techniques have been introduced in [2] and could be applied for low cost MTC. For example, the maximum number of blind decoding can be reduced by imposing some restriction on the aggregation level or the number of possible PDCCH candidates. If single transmission mode is only applied for low cost MTC without LTE MIMO operation, blind decoding of large PDCCH size in the specific candidate position of search space is not needed and only blind decoding of small PDCCH size is required. This can make the number of blind decoding half. The exclusion of MIMO operation can also reduce the other MIMO related complexity of implementation.

Proposal:

The exclusion of MIMO schemes should be considered for low cost MTC.

Considering the big difference of decoder complexity between GSM/GPRS and LTE, some the other complexity reduction technique may be needed. One of possible approach is to impose some limitations of PDCCH reception. The current LTE UE expects a PDCCH and performs blind decoding for every subframe. If one subframe during several subframe is allowed to convey PDCCH, UE can have enough time resource to handle blind decoding. Figure 1 shows the example of blind decoding for periodic PDCCH transmission.
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Figure 1. An example of blind decoding for periodic PDCCH transmission
The eNB sends PDCCH only in the predetermined subframes. The UE does not try to have blind decoding for every subframe and it can provide UE with more time for completion of all decoding process. This scheme can also help the reduction of PDSCH decoding complexity. If there is limitation of PDCCH reception, limitation of PDSCH allocation also occurs and the available time for PDSCH decoding could increase.
Proposal:

The periodic PDCCH transmission should be considered for low cost MTC.
3
Conclusion
From the above discussions, we propose:
· The restriction of maximum number of RBs allocated to UE should be considered for low cost MTC.
· The exclusion of MIMO schemes should be considered for low cost MTC.
· The periodic PDCCH transmission should be considered for low cost MTC.
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