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1
Introduction
In Rel-13 WI “Further LTE Physical Layer Enhancements for MTC” [1], random access procedure for coverage enhanced UEs has been discussed for several RAN1 and RAN2 meetings with following agreements reached so far.
For initial random access, RAN1#80 meeting agreed that:

· 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

RAN1#81bis discussed the last FFS issue and agreed that:

· When UE receives RAR but fails contention resolution

· The UE uses its current repetition level until it reaches the maximum number of attempts for that level

For PRACH CE starting level, RAN1#81 meeting made following agreements:

· UE determines based on RSRP measurement whether or not to start using one of the PRACH resource sets for CE (i.e., PRACH transmission with repetitions)

· NOTE: RAN1 will re-visit after RAN4 conclusion: if a UE operating CE selects based on DL measurement a starting PRACH repetition level 

RAN2#90 meeting also made similar agreements:
· In SIB the eNB provides a set of PRACH resources (e.g. time, frequency, preamble) each associated with a coverage enhancement level (including LC in normal coverage). 

· UE determines the initial PRACH resource from the set based on UE’s downlink measurement (pending confirmation from RAN4).

In this contribution, we further discuss the issue of CE level and PRACH resource selection during random access procedure.
2
Discussion
In general, for contention-based RA procedure, RA success depends on correct UL and DL reception as well as successful contention resolution. For coverage enhanced UEs in low SNR region, UL and DL reception is enhanced by applying a number of repetitions. According to current RA agreements, initial CE level is determined based on RSRP measurement. If UE is relatively static, it is likely that RA can succeed within the allowed maximum number of attempts for the CE level based on RSRP measurement. If UE is moving in the direction to the cell edge, the configured repetition number for the current CE level may be not adequate for correct UL and DL reception no matter how many RA attempts UE has made. In that case, moving to the next higher CE level with corresponding larger repetition number will help to improve the data reception.  
In most cases for slow moving UEs, this CE level increasing method can well adapt with the smoothly changed radio conditions. However, if UE is moving fast during RA procedure, radio conditions may change fast and therefore require different level of repetition number. In that case, staying on the current CE level with the current repetition number and continuing the rest RA attempts till reaching the maximum number before moving to the next higher CE level may not be able to catch up with the radio’s fast change. This will not only cause extra latency to the RA procedure but also waste RA resources undesirably. Although the exact number of attempts for each CE level has not been agreed, it could be a large value if following existing PreambleTransMax definition.

PreambleTransMax ::=
ENUMERATED {n3, n4, n5, n6, n7,
n8, n10, n20, n50, n100, n200}

Observation: when radio condition suddenly drops during RA procedure and requires different level of repetition number, continuing the rest RA attempts for the current CE level will not help to improve RA’s success, but rather introduce extra latency and waste RA resources. 
For better radio efficiency, we consider radio link monitoring is useful for CE level and PRACH resource selection during RA procedure, not just for the initial RA case. This may not require UE to perform any specific radio measurement. UE just needs to check its available RSRP measurement, which causes no extra UE’s cost, if it does not receive RAR within the RAR window or it fails contention resolution to see whether the CE level based on the latest RSRP measurement is higher than the current applied CE level. If the evaluation result is true, then UE shall stop the rest RA attempts for the current CE level, apply the new CE level for PRACH resource selection, and transmit RA preambles with more repetitions according to the new CE level; otherwise, UE just stays in the current CE level as per existing agreements.  
Proposal 1: if UE does not receive RAR within the RAR window or fails contention resolution, UE checks available RSRP measurement. If RSRP determines a CE level higher than the current one, UE stops the rest RA attempts for the current CE level and applies the new CE level for PRACH resource selection; otherwise, UE stays in the current CE level and continues the rest RA attempts.
3
Conclusion
This contribution analyzes the issue of CE level and PRACH resource selection during RA procedure and the following proposal is made. 

Proposal 1: if UE does not receive RAR within the RAR window or fails contention resolution, UE checks available RSRP measurement. If RSRP determines a CE level higher than the current one, UE stops the rest RA attempts for the current CE level and applies the new CE level for PRACH resource selection; otherwise, UE stays in the current CE level and continues the rest RA attempts.
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