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1. Introduction
In the RAN1#79 meeting, the follow agreements were achieved regarding PRACH or RAR for Rel-13 low complexity UEs and/or UEs in enhanced coverage [1]:

Agreements:
· FFS: SIB/RAR/Paging operation without ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage

· FFS: Common search space of ‘Physical downlink control channel for MTC’ for Rel-13 low complexity UEs and UEs in enhanced coverage
Agreements:
· RAR/Paging messages for Rel-13 low-complexity UEs and/or UEs operating coverage enhancements (CE) are transmitted separately from RAR/Paging messages for other UEs

· RAR/paging message intended for Rel-13 low-complexity UE and/or UE operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels

· For paging, from RAN1 perspective, followings are beneficial
· The eNB needs knowledge that the UE to be paged is a Rel-13 low-complexity UE and/or is a UE that is to be paged using CE

· If possible, it is beneficial for eNB to have knowledge on the required amount of coverage enhancement during Paging message transmission
Agreements:
· RAN1 confirms that following PRACH related agreements in Rel-12 LC-MTC are applied for Rel-13 low-complexity UE
· For PRACH multiplexing scheme, CDM, and/or TDM and/or FDM are supported

· After the initial random access procedure, for a physical channel using repetition, the repetition level is up to network

· Multiple PRACH repetition levels are supported

· Repeating the existing preamble formats for PRACH enhancement 

· In addition, define additional time/freq. resource region(s) separate for “enhanced coverage” UEs.

· Within new region, at least CDM is allowed.

· 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.

· 1 attempt = configured number of repetitions.

Agreements:
· Rel-13 low complexity UE can be identified by PRACH.
· FFS for detailed indication method, e.g., Preamble and/or resource allocation
In this contribution, we share our views on potential impacts on RAR transmission/reception caused by preamble repetition from MTC UEs.
2. Discussion
Starting from the agreements achieved in the previous meeting, preamble and RAR repetition and multiple PRACH repetition levels are supported in Rel.13 to facilitate the initial random access and coverage level identification.
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. UE monitoring behavior is also related to the preamble repetition interval, which may be decided by the concrete PRACH resource configuration. 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 number of repetitions does not necessarily have to be identical to 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 of PRACH are provided in the companion contribution [2].
Proposal 2: The RA-RNTI calculation should be further studied to achieve maximum RAR combining gain.
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