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1. Introduction

In RAN1#72bis meeting, main potential solution (e.g. repetition) and some complementary schemes (e.g. PSD boosting) for the support of MTC coverage enhancement on each channel/signal (e.g. PSS/SSS, PBCH, PRACH, PDSCH, PUSCH, (E)PDCCH, PUCCH) were agreed [1]. In addition, the text proposals on MTC coverage enhancement for each channel/signal to be captured in the TR 36.888 were finally approved by email discussion. 
In this contribution, we address some further consideration points for overall design on MTC to be practically/carefully discussed in the WI phase. Based on the observations/outcomes in the SI phase so far, we need some considerations more specifically on the support of different coverage enhancement between different UEs or UL/DL, concatenated simultaneous coverage enhancement for different channels, and cooperation between coverage enhancing scheme and low-cost features. 
2. Consideration points for MTC design
Before or when beginning the WI phase for MTC design, we may have to carefully take some points into account with the practical development/deployment of MTC UEs in mind, in order to effectively proceed the WI phase. In this section, based on the observations/outcomes in the SI phase so far, we address some further consideration points for overall MTC design in the WI phase. 
2.1. Support of different coverage enhancement between UEs or UL/DL
Depending on the place where MTC UE is deployed, required coverage enhancement would be different between MTC UEs. Moreover, even for a single MTC UE, coverage enhancement required in DL and UL might be able to be different. For example, the MTC UEs deployed in outdoor would be sufficient with only 5 ~ 10 dB-enhancement while 20 dB-enhancement might be required for the worst MTC UE deployed in the basement. Besides, required coverage enhancement in UL might be larger compared to DL due to large difference between transmit power and received power from/to a MTC UE. 
Therefore, in order to well support realistic MTC deployment with different coverage enhancement requirement per UE/link without serious impact on legacy UEs and spectral efficiency in terms of resource overhead, network configurability on various coverage enhancement levels adaptable to MTC UEs are to be discussed. For example, in case of the repetition, various amounts of repetition per resource targeting different coverage enhancement may be able to be used, and also recognized/informed to MTC UEs requiring different coverage enhancement. So far, we have identified a few potential candidates applicable to UE-specific signals such as PRACH and PDSCH/PUSCH such that the repetition or coverage enhancement techniques can be adapted per coverage enhancement requirement of the UE (e.g., different PRACH configuration per various coverage enhancement levels). However, it is yet to be discussed whether cell-common data such as PBCH and SIB should be adaptable per coverage enhancement levels and if so how to efficiently support. 

2.2. Support of concatenated enhancement for different channels
As mentioned above, some potential coverage enhancing schemes were decided to be introduced for each channel/signal to support MTC UEs. On the other hand, simultaneous coverage enhancements on multiple different channels haven’t been concretely discussed since consideration/evaluation for coverage enhancement so far was focused on each individual channel/signal alone. In realistic situation, for example, both PDCCH with DL grant and corresponding PDSCH might be repeatedly transmitted with same or different amount of repetitions due to overall coverage limitation in DL, and in this case, starting subframe of PDCCH bundle and subframe gap between PDCCH/PDSCH bundles (and/or corresponding HARQ-ACK timing if necessary) may need to be configured/defined for MTC UE. 
Hence, in order for the reasonable support of realistic MTC situation requiring simultaneous coverage enhancement on multiple different channels, procedure for simultaneous coverage enhancement on the concatenation of different channels (e.g. grant ( data ( A/N) is to be concretely discussed by taking UE operation/implementation into account. 

2.3. Cooperation between coverage enhancing scheme and low-cost features
For the purpose on provision of MTC UEs, there was a preceding study on several potential low-cost features (i.e. reduction of maximum bandwidth, single receive RF chain, reduction of peak rate, reduction of transmit power, half duplex operation, and reduction of supported DL transmission modes) to enable saving on the cost required for MTC implementation, before the study on coverage enhancement for MTC support [2]. For this reason, it would be one thing to be importantly discussed how to consider both coverage enhancing scheme and low-cost features together and whether there are some potential impacts from low-cost feature to coverage enhancement (and vise versa). For example, DL coverage enhancement observed in the SI phase may be affected by introducing single receive RF chain while reduction of transmit power may affect the enhancement on UL coverage.
Therefore, for practical development/provision of MTC UEs, cooperation between coverage enhancing scheme and low-cost features is to be carefully discussed by taking mutual impact as well as potential impact on other aspects (e.g. power consumption, spectral efficiency) into account. 

3. Summary
We addressed some further consideration points for overall MTC design to be discussed in the WI phase. Finally, we propose to practically/carefully consider in the WI phase based on observations/outcomes from the SI phase: 
■ Support of different coverage enhancement between different UEs or UL/DL
■ Concatenated simultaneous coverage enhancement for different channels
■ Cooperation/impact between coverage enhancing scheme and low-cost features
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