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1. Introduction
New UE category Cat-M1 is introduced in Rel-13 to support MTC application with the restriction of maximum 6 PRB bandwidth. It can be envisaged that diverse MTC applications will be supported in real networks. High peak rate for MTC device is beneficial to support MTC application, such as voice, surveillance monitoring and remote medicine. Optimization on broadcast/multi-cast communication and simplify communication procedure will be important for improving network efficiency and achieving energy saving. Positioning is also important for many MTC applications, such as cargo tracking, vessel navigation and management.
In this paper, we discuss the motivation of further enhancement for eMTC
2. Improving peak rate
In Rel-13, maximum 1000 bits TBS is supported for Cat-M1 UEs. However, for TDD, due to the subframes are time division between downlink and uplink, the available subframes for uplink or downlink transmission are reduced and dependent on the UL-DL configuration. For typical UL-DL configuration(s) in TDD, such as configuration 2, the number of available UL subframes is very limited, which would reduce the achievable UL peak rate. For example, assuming two uplink subframes can be available within one radio frame, the maximum uplink peak rate will be 200kbps for eMTC UEs, which cannot be sufficient to support moderate MTC applications.
Similar issues exist for HD-FDD eMTC UEs. For HD-FDD, the number of available subframes for uplink and downlink will be reduced as HD-FDD eMTC UEs cannot simultaneously transmit and receive data on different frequencies. Moreover, the number of maximum available HARQ process for HD-FDD eMTC UEs will be reduced due to the restriction of non-simultaneous transmission, which will also have impact on the actual peak rate of HD-FDD UEs.
Normal UEs in coverage enhancement, must mimic the behavior of BL UEs in coverage enhancement. That is, maximum 6 PRBs will be allocated to normal UEs in coverage enhancement, even if normal UEs can support wideband RF and BB bandwidth. Thus, with 6 PRB restriction, the peak rate for normal UEs in coverage enhancement is restricted especially for DL transmission. To allocate more RBs for normal UEs in coverage enhancement is beneficial to improve DL peak rate, which is key to some applications with high data rate in the order of several Mbps, involving voice call or larger file transfer for applications related to consumer and medical, smart building and industry. To be specific, normal UE such as Cat 1 etc can be used for applications such as, health monitoring, alarm system and vending machines. Therefore, removing the 6RB limitation for normal UEs in coverage enhancement will give more flexibility to meet more application requirements.  
Therefore, supporting larger TBS for both TDD and HD-FDD and supporting more resource allocation for normal UEs in enhanced coverage should be investigated in Rel-14 eMTC enhancement.
3. Improving network efficiency
The number of MTC UEs is expected to increasingly significant in the future. Moreover, most MTC UEs will be installed in fixed place and seldom maintained by humans. The support of multicast transmission for eMTC UEs is beneficial to save system resource and save eNB’s power consumption. Especially in coverage enhancement case, the software upgrade or broadcast message can be transmitted via SC-PTM. Thus, an eNB can avoid transmitting same information to many different UEs, which will save significant resource especially in extreme coverage. As a result, further investigation on SC-PTM in Rel-14 is needed to support multicast transmission for MTC UEs.
4. Positioning  
Positioning based on legacy LTE PRS is supported for Rel-13 eMTC UEs. However, the accuracy of positioning may need to be improved for Rel-13 eMTC UEs due to six PRB restriction. Enhanced positioning in Rel-14 eMTC can apply to many MTC applications, such as cargo tracking, vessel navigation and management. This work can be carried out in RAN4 since eMTC can already support a certain amount of positioning at the physical layer, and should focus first on CE Mode A, where positioning is likely to most applicable.
5. Conclusion

In this contribution, the motivation of several aspects related to Rel-14 eMTC enhancement is discussed. Improving peak rate, improving network efficiency by supporting multicast, and enhancing positioning could be investigated in Rel-14 eMTC enhancement, which is beneficial for supporting diverse MTC application, optimizing network efficiency and achieving green communication.
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