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1. Introduction
A WI on Low cost & enhanced coverage MTC UE for LTE was approved in the RAN#60 meeting [1]. The approved WID indicated that the general objective is to specify a new UE for MTC operation in LTE that also allows for enhanced coverage compared to existing LTE networks. The detailed objectives include providing a relative LTE coverage improvement – corresponding to 15dB for FDD – for the UE category/type newly defined and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. The coverage enhancement techniques include, for example, repetitions. When defining the detailed solutions for coverage enhancement techniques, relative spectral efficiency impact and cost/power consumption impact should be taken into account, and divergence of solutions between the new UE category/type and other UEs (mentioned above) should be minimised where possible.

When repetitions are used to enhance the coverage, the impact on eNB and MTC UE operations and procedures needs to be discussed. This contribution considers aspects related to random access procedure for enhanced coverage MTC UEs.
2. Discussion
An MTC UE can be in non-Coverage Enhanced (CE) mode corresponding to a zero CE level, and CE mode. When it is in CE mode, there can be multiple CE levels. Each CE level corresponds to a respective number of repetitions of RA-preamble (Msg1). In RAN1#75, it is agreed as a working assumption that in addition to a zero CE level, three non-zero CE levels can be supported. 

A procedure of random access for coverage limited MTC UE can be as follows [2]. An MTC UE can try to decode MIB/SIB in non-CE mode. If it fails, it can decode MIB/SIB in CE mode. If an MTC UE receives MIB/SIB in CE mode, it performs initial random access in CE mode. It can determine an initial UL TX power, and an initial CE level. The initial UL TX power can be the power determined by power setting formula as for a legacy UE. The initial CE level can be a minimum CE level. For non-initial random access, an initial CE level can be configured by the network. For different CE levels, the physical resources (RA-preamble/time/frequency) for Msg1 transmission can be orthogonal. According to the resources for Msg1, an eNB can determine the CE level or the number of RA-preamble repetitions that an MTC UE has used. An MTC UE first transmits Msg1 at its initial UL TX power, and initial CE level. If the MTC UE fails to receive a RAR containing the RA-preamble identifier within the RAR window after transmitting the RA-preamble, the UE can ramp up its TX power, and retransmit Msg1. Power ramping can be performed as for legacy operation. If maximum TX power is reached, but the random access still fails, the MTC UE uses a next higher CE level. RAR/Msg4 to UEs in CE-mode and Msg3 from UEs in CE-mode are transmitted without an associated PDCCH. A UE in CE-mode can determine the number of RAR/Msg3/Msg4 repetitions by a 1-to-1 mapping with a number of RA- preamble repetitions provided by system information. A UE in CE mode and with a configured CE level by the network, performs a random access according to the configured CE level.
Some of the details related to the procedure above need further discussions from RAN2 perspective. 
A first aspect is, to enable an MTC UE receiving MIB/SIB in CE mode to performe initial random access in CE mode, what the procedure should be for the UE to arrive at the state of receiving MIB/SIB in CE mode. For example, if an MTC UE succeeds in receiving MIB in non-CE mode, the UE can proceed to receive a SIB in non-CE mode, then under which criteria the UE fails to receive a SIB in non-CE mode should it transit to receive the SIB in CE mode, and under which criteria the UE fails to receive a SIB in CE mode. If there are multiple SIBs for MTC UEs, the criteria mentioned can be for each type of SIB. Further study is needed on the procedure of how an MTC UE determines CE mode based on MIB/SIB decoding, to perform initial random access in CE mode.
Observation 1: Further study is needed on the procedure of how an MTC UE determines it should perform initial random access in CE mode, based on MIB/SIB decoding.
A second aspect is related to how the network configures a CE mode or CE level for an MTC UE to perform a subsequent random access. A subsequent random access here means any random access after the random access of first power on of an MTC UE. Assume an MTC UE can have some memory so it can cache previously used CE mode and CE level. For example, an MTC UE can cache a network configured or its previously used CE mode and CE level prior to the UE entering RRC_IDLE. A question is, should the network configure a timer beyond which such configuration would be no longer valid, so the MTC UE has to perform random access as an initial random access. In addition, for the network to configure a CE mode or CE level for an MTC UE, the UE may need to report statistics of decoding some DL channels, such as the number of attempts, which can contribute to the factors that the network can use to determine a CE mode and CE level for the UE. Motivated by such, further study is needed on how the network configures a CE mode or CE level for an MTC UE to perform a subsequent random access.  
Observation 2: Further study is needed on how the network configures a CE mode or CE level for an MTC UE to perform a subsequent random access. 
3. Conclusion
This contribution considered aspects on random access procedure for enhanced coverage MTC UEs. In particular, the following are observed.

Observation 1: Further study is needed on the procedure of how an MTC UE can determine it should perform initial random access in CE mode, based on MIB/SIB decoding.
Observation 2: Further study is needed on how the network configures a CE mode or CE level for an MTC UE to perform a subsequent random access. 
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