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1
Introduction
In RAN1 #80, the following agreements has been made for PRACH coverage enhancement as a progress [1]:
Agreements:
· For coverage enh. of PRACH, for initial random access
· There is one to one mapping between PRACH repetition level and PRACH resource set
· Multiple attempts are allowed for each PRACH repetition level

· There is a configurable number of attempts

· FFS: Whether the configuration of the number of attempts is common or separate per repetition level

· Number of attempts per PRACH repetition level can be different

· If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level
· Specified maximum numbers of levels is 3 (this does not include “zero coverage extension”) 

· FFS: Power ramping or always max power used within each repetition level
· FFS UE behavior when UE receives RAR, but fails contention resolution
In this contribution, we discuss on remaining issues for PRACH coverage enhancement.
2
Remaining Issues
So far, two options have been discussed for PRACH transmission power in the CE mode such as (i) transmit maximum power always and (ii) transmit a required power. Assuming that a new UE power class is used for Rel-13 low complexity UE such as 20dBm, the required maximum coverage enhancement level is approximately 17dB since 155.7dB MCL is agreed as a target coverage enhancement in RAN1 #79. Furthermore, RAN1 also agreed to support up to 3 CE levels for PRACH coverage enhancement. Based on the agreements, the coverage enhancement level granularity could be larger than 5dB at least assuming that all 3 CE levels are configured. The granularity will be even larger if a smaller number of CE levels is configured.

Considering that the downlink measurement accuracy could be reasonably good especially in lower CE level, the option with transmitting maximum power always doesn’t seem to be energy efficient way as it can waste more than 5dB which may result in unnecessary UE power consumption. Moreover, the subsequent RACH msg transmissions will be also based on the coverage level detected from the RACH msg1, thus the waste may not be limited to only PRACH preamble transmission. Therefore, in order to minimize unnecessary UE power consumption, the power control should be used for PRACH preamble transmission at least for a lower CE level.

Proposal-1: power control should be used for PRACH preamble transmission at least for a lower CE level.
Assuming that the power control is used for CE mode, the existing PRACH power ramping UE behaviour can be simply reused if a UE doesn’t receive the corresponding RAR within the RAR window after a PRACH preamble transmission until it reaches to the maximum number of trial in a certain CE level. 
Proposal-2: power ramping is used within a CE level within the maximum number of trial configured.
3
Conclusion
In this contribution, we discussed on the remaining issues on PRACH coverage enhancement for MTC UE. From the discussions, we propose followings:
Proposal-1: power control should be used for PRACH preamble transmission at least for a lower CE level.
Proposal-2: power ramping is used within a CE level within the maximum number of trial configured.
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