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1. Introduction
The following agreements regarding PRACH were agreed in RAN1#80 meeting as follows.
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 the remaining issues of PRACH repetition for Rel-13 low complexity UEs based on these agreements.
2. Discussion

2.1. PRACH resource configuration
It was agreed that there is one to one mapping between PRACH repetition level and PRACH resource set. It was also agreed that CDM and/or TDM and/or FDM are supported for PRACH multiplexing. It is straightforward to inform the PRACH resource set for each PRACH repetition level in system information where PRACH configuration includes preamble sequences, time and frequency resources. Similarly, dedicated PRACH resource set needs to be configured for Rel-13 low complexity UEs so that they can be identified by PRACH.
Proposal 1: PRACH resource set including preamble sequences and time/frequency resources for legacy UEs, Rel-13 low complexity UEs and each PRACH repetition level are separately configured in system information.
Regarding PRACH repetition level, there are two alternatives. One is to inform coverage extension in dB while the other is to inform the number of repetitions. For the first approach, one to one mapping between coverage extension level and repetition number needs to be specified which will limit the network flexibility. For example, eNBs with different number of antennas would desire different number of repetitions for the same coverage extension level. Therefore it is proposed that the number of repetitions for preamble per PRACH repetition level is configured in system information. 

Proposal 2: The number of preamble repetitions for each PRACH repetition level is configured in system information.
2.2. PRACH attempts in each coverage extension level
It was agreed that multiple attempts are allowed for each PRACH repetition level and the number of attempts per PRACH repetition level can be different. Furthermore, there is a configurable number of attempts. It is FFS whether the configuration of the number of attempts is common or separate per repetition level. 

The intention of a common configuration is to reduce the higher layer signaling. However, considering that there are maximum 3 PRACH repetition levels, the signaling should be acceptable if the number of attempts allowed for each PRACH repetition level is configured independently. In addition, if only a total number of attempts for all the PRACH repetition levels is configured, the number of attempts for each PRACH repetition level is based on a predefined partitioning among different levels which may not be appropriate. Therefore, it is proposed to configure the number of attempts allowed for each PRACH repetition level independently.
Proposal 3: The number of attempts allowed for each PRACH repetition level is configured independently.

Power ramping is used to improve the detection performance of retransmitted preamble if no response from the network is received for the previously transmitted preamble. For UEs in enhanced coverage mode, there is already repetition number as one dimension that can be adjusted to match UE’s channel condition. Furthermore, an UE in coverage enhanced mode is likely to transmit at relatively high power already. In addition, the transmission of RAR may be impacted if power ramping is allowed since the eNB cannot estimate the channel quality based on the PRACH repetition number. Therefore, it is proposed that power ramping for PRACH is not applicable for such a UE in coverage enhanced mode.

Proposal 4: Power ramping for preamble transmission is not applied for UEs in enhanced coverage mode.
2.3. Contention resolution failure
Currently, the UE behavior of contention resolution failure is the same as the case when UE does not receive a RAR. The principle can be reused for UEs in enhanced coverage. 

Proposal 5: When UE fails contention resolution, it moves to the next higher repetition level.

3. Conclusion
In this contribution, we discuss PRACH coverage enhancement with the following proposals: 
Proposal 1: PRACH resource set including preamble sequences and time/frequency resources for legacy UEs, Rel-13 low complexity UEs and each PRACH repetition level are separately configured in system information.
Proposal 2: The number of preamble repetitions for each PRACH repetition level is configured in system information.
Proposal 3: The number of attempts allowed for each PRACH repetition level is configured independently.

Proposal 4: Power ramping for preamble transmission is not applied for UEs in enhanced coverage mode.
Proposal 5: When UE fails contention resolution, it moves to the next higher repetition level.
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