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1 Introduction

In RAN1#82 meeting, the following agreement on RAR is provided [2]:
· For RAR for Rel-13 low complexity UEs and UEs operating coverage enhancement, M-PDCCH-scheduled PDSCH carrying the message(s) 

In this contribution, further considerations on RAR are discussed from RAN1 perspective for Rel-13 low complexity UEs in normal and enhanced coverage.
2 RAR transmission
As agreed in RAN1 #82meeting, RAR message is scheduled by M-PDCCH. One or multiple narrowbands can be configured according to different system bandwidth. At the same time, MTC UEs in enhanced coverage can only blindly detect M-PDCCH in one narrowband. A UE needs to know on which narrowband to detect M-PDCCH after it sending out PRACH preamble. Two solutions can be considered:  
Option 1: explicit indication. The narrowband carrying M-PDCCH which schedules RAR message is explicitly indicated in MTC SIB. For example, since PRACH resources for different CEL are separately configured, narrowband index for RAR related M-PDCCH can also be separately configured for different CEL.
Option 2: implicit mapping. Mapping rule can be determined based on the factors of number of narrowbands for RAR related M-PDCCH, number of CEL configured, system overload, etc. The UE can acquire the narrowband index for RAR related M-PDCCH according to the mapping rule.
Option 1 is more flexible. Additional signaling is required for option 1 but the overhead increase would be small. For option 2, mapping rule may be complicated in order for getting flexibility. In addition, much more standardization work would be expected compared with option 1. Considering the small overhead increase and the flexibility, option 1 is preferable.
For option 1, if multiple narrowbands are configured for one CEL, the UE can get its narrowband index for RAR related M-PDCCH by PRACH preamble ID. For example, PRACH preamble may be divided into multiple groups, each PRACH preamble group is mapped to a narrowband index for RAR related M-PDCCH.
Proposal 1: For Rel-13 low complexity UEs in enhanced coverage, narrowband for RAR related M-PDCCH is explicitly indicated in MTC SIB. 
If the narrowbands for RAR related M-PDCCH for different CEL are different, M-PDCCH would be separately scheduled by eNB for each CEL. If same narrowband for RAR related M-PDCCH is configured for all CELs, two scheduling alternatives can be considered:

Alt 1: MAC RARs with same repetition level are scheduled in one M-PDCCH.
Alt 2: MAC RARs with multiple repetition levels are scheduled in one M-PDCCH.
For Alt 2, repetition times of M-PDCCH indicating RAR scheduling and repetition times of PDSCH carrying RAR should be determined according to the highest repetition level. For the UEs in lower repetition level, serious RAR resource waste would be expected. In order to improve the resource utilization efficiency, Alt1 is preferred.
Proposal 2: For Rel-13 low complexity UEs in enhanced coverage, RAR related M-PDCCH is separately schedulded for each CEL.
3 Contents for MAC RAR
Legacy RAR message structure can be reused for Rel-13 low complexity MTC UEs in enhanced coverage, but specific contents in MAC RAR need further consideration.
· Back off  Indicator (BI)
For legacy UE, BI is transmitted in “Back off Indicator sub header”. Considering the PRACH Preamble repetition, current BI value would be unsuitable for Rel-13 low complexity UEs in enhanced coverage. BI value would be separately configured for each CEL. For example, the actual UE Back off time can be calculated based on the existing Bakeoff parameter values and the PRACH repetition times of the UE.
Proposal 3: For Rel-13 low complexity UEs in enhanced coverage, BI value would be separately configured for each CEL.
· UL Grant for Msg3 
Since one or multiple UL narrowbands are configured for Rel-13 low complexity UEs, a UE needs to know the narrowband index for Msg3 transmission during random access procedure. The narrowband index for Msg3 may be implicitly indicated by narrowband index of corresponding PRACH. But considering the limited number of PRACH narrowbands (at most 6 narrowbands), Msg3 may be blocked if implicit narrowband indication applied. The narrowband index for Msg3 transmission can be indicated in MAC RAR.
Proposal 4:  For Rel-13 low complexity UEs in enhanced coverage, narrowband index for Msg3 transmission can be indicated in MAC RAR.

During random access procedure, the repetition times of Msg3 can be indicated by PRACH repetition level of the Rel-13 low complexity MTC UE in enhanced coverage. Furthermore, if we want to exactly configure the repetition times of Msg3 for each UE, the repetition times of Msg3 can be indicated in MAC RAR.
Proposal 5: The repetition times of Msg3 can be indicated in MAC RAR for Rel-13 low complexity UEs in enhanced coverage.
4 Conclusions

In this contribution, further considerations on RAR are discussed from RAN1 perspective for Rel-13 low complexity UEs in both normal and enhanced coverage. We make the following proposals:
Proposal 1: For Rel-13 low complexity UEs in enhanced coverage, narrowband for RAR related M-PDCCH is explicitly indicated in MTC SIB. 
Proposal 2: For Rel-13 low complexity UEs in enhanced coverage, RAR related M-PDCCH is separately schedulded for each CEL.
Proposal 3: For Rel-13 low complexity UEs in enhanced coverage, BI value would be separately configured for each CEL.
Proposal 4:  For Rel-13 low complexity UEs in enhanced coverage, narrowband index for Msg3 transmission can be indicated in MAC RAR.

Proposal 5: The repetition times of Msg3 can be indicated in MAC RAR for Rel-13 low complexity UEs in enhanced coverage.
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