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1. Introduction
During the Rel.12 MTC work item phase, the follow agreements regarding PRACH coverage enhancement were achieved:

Agreements:
· Enhancement of PRACH format is required to achieve coverage improvement target
· FFS if new PRACH format(s), new resources, or repetition of existing PRACH format(s) is adopted
· Define one or multiple PRACH coverage enhancement level
· FFS whether or not to use PRACH to indicate coverage level
· Details, such as resource multiplexing (TDM/FDM/CDM) method,  are  also FFS
Agreement:
· For PRACH multiplexing scheme, CDM, and/or TDM and/or FDM are supported
Working assumption:
· Repeating the existing preamble formats for PRACH enhancement 

· Relaxing PRACH requirement is FFS

· Frequency hopping is FFS
Agreement:
· After the initial random access procedure, for a physical channel using repetition, the repetition level is up to network
Agreements:
· Multiple PRACH repetition levels are supported

· FFS: For initial random access, there is one to one mapping between PRACH repetition level and PRACH resource set. UE selects a PRACH repetition level and transmits the PRACH preamble using the PRACH resource set according to the selected PRACH repetition level

· FFS: details of PRACH resource set, repetition levels

· FFS: details of random access procedure including initial selection for repetition level

· FFS during initial random access procedure if repetition level associated with transmission of Msg2/3/4 can be semi-statically configured, dynamically signalled, or predefined

· Continue investigations on frequency of initial random access with specific proposals how UE will determine PRACH repetition level for initial access, how respective resources will be signalled, until RAN1 #75 meeting
Agreements:
· WA on usage of existing PRACH formats from RAN1#74bis is confirmed.

· Enhanced coverage UEs and legacy UE may share the same time/frequency resource. In this case, enhanced coverage UEs will use CDM to multiplex with legacy UEs. 
· FFS for multiplexing repetition level(s) within shared time/freq. resources
· In addition define additional time/freq. resource region(s) separate for “enhanced coverage” UEs.

· Within new region, at least CDM is allowed.

· FFS for Frequency Hopping

· NOTE: RACH resource mapping for the “low complexity UE not requiring enhanced coverage” is FFS.
Agreements:
· Specified maximum numbers of levels: Working assumption of 3 (this does not include “zero coverage extension”). More evidence needed if we were to extend this. 

· eNB-configurable number of levels (1, 2, 3) up to specified max level.

· Number of repetitions per level: 

· FFS for configurable value. 

· FFS ranges of this value per level – come back later in week.

· 1 attempt = configured number of repetitions.

· FFS: Power ramping is supported
· If UE does not receive a RAR after 1 attempt, it moves to next highest level (e.g. 5 to 10, and 10 to 15). 

· At highest level, FFS on how many attempts are allowed, and the overall procedure (e.g. Backoff etc).
In this contribution, we share our views on potential impacts on RAR transmission/reception caused by preamble repetition from MTC UEs.
2. Discussion
Based on the observation of PRACH related agreements in Rel.12, we think repetition techniques can benefit the coverage deficit UEs and are still eligible to be further studied under the scope of Rel.13 MTC. 

In the current LTE specification, a UE expects to receive the random access response (RAR) during a time window after transmitting a preamble. When preamble with repetition is transmitted by the UE, the legacy RAR could be transmitted by the eNB based on the current specification. In this case, the UE needs to monitor for a possible legacy RAR during every time window after transmitting a preamble. If the coverage enhancement level is high, which means the number of repetitions is also high, the UE indeed needs to constantly monitor for legacy RAR during quite a long period. It should be noted that this resulting behaviour is significantly power consuming, which is inconsistent with the spirit of Rel.13 MTC WI. We also realized that the RAR with repetition is also needed after the repetition of preamble. But the repetition number does not necessarily have to be identical with that of preamble, which could be related to cell deployment, eNB transmission power and network loading status. 
Therefore based on the above analysis, 

Proposal 1: The details of RAR transmission and reception, in particular with respect to coexistence with legacy behaviours, should be further studied.
Another potential issue is the RA-RNTI used for RAR for MTC UEs. The current RA-RNTI is calculated based on the time/frequency resource index used by the corresponding preamble. If this still holds for Rel.13 MTC, it would be hard for RAR repetition to fully take advantage of combining gain. Hence how to calculate the RA-RNTI for MTC random access procedure needs FFS.
Proposal 2: The RA-RNTI calculation should be further studied to achieve maximum RAR combining gain.
3. Conclusion
In this contribution, we share our general views on potential impacts on RAR caused by preamble repetition. Based on the analysis, we have the following proposals:
Proposal 1: The details of RAR transmission and reception, in particular with respect to coexistence with legacy behaviours, should be further studied.
More detailed proposals are provided in [2].
Proposal 2: The RA-RNTI calculation should be further studied to achieve maximum RAR combining gain.
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