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1. Overall Description:

RAN1 has discussed handling of PBCH and RACH for Rel-13 low complexity UEs and UEs operating coverage enhancements (CE) and reached the following conclusions. (An informative, more descriptive text is provided after the list of RAN1 agreements and working assumptions.)
	Agreements:
· Agree that PBCH related agreements in Rel-12 captured in the background in R1-145400 are applied for Rel-13 low-complexity UEs and coverage enhancement UEs
· Working assumption: Legacy PBCH is utilized by Rel-13 low complexity UEs and coverage enhancement UEs in both normal and enhanced coverage
· Note: FFS: utilize spare bits in MIB
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


PBCH

RAN1 has agreed as a working assumption that the legacy PBCH with additional repetitions will be utilized by Rel-13 low complexity UEs and UEs operating CE. RAN1 will continue to study different PBCH repetition options (some further background can be found in R1-145400). The potential need to utilize spare bits in MIB is also for further study.

RACH

RAN1 has agreed that coverage enhancement of PRACH (RACH message 1) will be achieved through repetition of the legacy PRACH formats. Multiple PRACH repetition levels will be supported. RAN1 has agreed as a working assumption that the maximum number of levels is 3 (i.e. 4 if the case without repetition is included). The number of levels should be configurable by eNB up to the maximum number.

RAN1 has also agreed to define one or more additional PRACH time/frequency resource regions for UEs operating CE, apart from the regions for the legacy PRACH configuration. Within such regions, code multiplexing of UEs will be possible through allocation of different PRACH preamble sequence groups to UEs with different repetition levels. Other details are for further study.
Furthermore, RAN1 has agreed that PRACH is used to identify Rel-13 low complexity UEs. The details are for further study.

The random access response (RAR) messages for Rel-13 low complexity UEs and UEs operating coverage enhancements (CE) are transmitted separately from RAR messages for other UEs. Also, RAR intended for Rel-13 low complexity UEs and UEs operating CE can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition levels.

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

2. Actions:

RAN1 respectfully asks RAN2 to take the above agreements into account and to provide feedback if RAN2 sees a need to do so.
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