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1. Introduction

RAN1 #79 meeting agreed that RAR messages for Rel-13 LC UEs and/or UE operating CE are transmitted separately from RAR messages for other UEs and RAR messages for Rel-13 LC/CE UEs can support PDSCH subframe bundling/repetition with multiple bundle sizes/repetition level [1].
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
RAN1 #80 meeting agreed that ‘Physical channel carrying UL data’ for Rel-13 LC/CE MTC UEs can support frequency hopping over system bandwidth across subframes [2].
Agreements:
· For ‘physical channel(s) carrying UL data’ repetition (including different RVs) for Rel-13 low complexity MTC UEs with a coverage enhancement mode, the following techniques are supported
· Multiple-SF channel estimation

· Frequency hopping over system bandwidth across subframes
· Network can enable or disable the hopping
· FFS details of configuration

· FFS on other techniques

This contribution proposes the support of different types of RAR message for MTC UEs according to their traffic characteristics resulting in the reduced size of RAR message for MTC. Also, grouping of RA preambles according to the size of RAR message for MTC should be considered. 

2. Physical channel carrying RAR/M3 for MTC
One of traffic characteristics for LC/CE MTC UEs is the regular reporting of small data packet [3]. Another characteristic is the repeated transmission of physical channels for coverage enhancements. Since RAR messages for Rel-13 LC/CE MTC UEs are transmitted separately from RAR messages for other UEs and the traffic pattern for Rel-13 LC/CE MTC UEs is different from normal UEs, RAR messages for Rel-13 LC/CE MTC UEs can be optimized to their traffic characteristics. 

Also, multiplexing multiple Rel-13 LC/CE MTC UEs in one RAR message should be supported. However, in order to maximize the number of multiplexed Rel-13 LC/CE MTC UEs, UL grant and Timing Advance information in one RAR message should be optimized according to the traffic characteristics. If different types of RAR messages for Rel-13 LC/CE MTC UEs are considered according to their traffic characteristics, the information associated with grouping of RA preambles according to RAR message types should be broadcasted in SIB. Since the number of multiplexed Rel-13 LC/CE MTC UEs and transport block size in one RAR message can be variable according to the RAR message types, ‘physical channel carrying RAR message’ for Rel-13 LC/CE UEs should be scheduled by ‘Physical downlink control channel for MTC’. 
Proposal 1: Different types of RAR messages for Rel-13 LC/CE MTC UEs should be considered according to their traffic characteristics such as mobility, bundle size/repetition level, and transmission interval.
Proposal 2: ‘Physical channel carrying RAR message’ for Rel-13 LC/CE MTC UEs should be scheduled by ‘Physical downlink control channel for MTC’.
For ‘Physical channel carrying M3 message’ for Rel-13 LC MTC UEs with a coverage enhancement mode, at least subframe bundling/repetition with multiple bundle sizes/repetition levels, and frequency hopping over system bandwidth across subframes should be supported. Therefore, RAR message for each Rel-13 LC/CE MTC UE should include at least Time Resource Pattern as well as frequency hopping flag, Resource Indication Value (RIV) and MCS.  
 RIV should be fixed in 5 bits in order to indicate frequency resource allocation within 1.4MHz (6PRBs) RF bandwidth.
Proposal 3: RIV in RAR message for MTC is reduced to 5bits due to the operation of 1.4MHz RF bandwidth.

Proposal 4: Frequency hopping flag is required to support frequency hopping of ‘Physical channel carrying M3 message’ for Rel-13 LC MTC UEs with coverage enhancement mode.

Once Rel-13 MTC UE with no mobility acquires Timing Advance from eNB during initial random access, uplink frame synchronization is always maintained unless the MTC UE is relocated or turned off for a long time. Even if Rel-13 MTC UE has limited mobility, timing offset between consecutive random access trials will be much less than 20512 samples, which is represented as 11-bit TA for normal UEs. 
Proposal 5-a: Timing Advance in RAR message for MTC with limited mobility can be reduced.
Proposal 5-b: Timing Advance in RAR message for MTC with no mobility can be eliminated.

A Time Resource Pattern is required to support subframe bundling/repetition of ‘Physical channel carrying M3 message’ for Rel-13 LC MTC UEs with coverage enhancement mode.
Proposal 6: A Time resource pattern is required in RAR message for MTC in order to indicate multiple transmission of ‘Physical channel carrying M3 message’ repetition for coverage enhancement.

3. Conclusions
Proposal 1: Different types of RAR messages for Rel-13 LC/CE UEs should be considered according to their traffic characteristics such as mobility, bundle size/repetition level, and transmission interval.
Proposal 2: ‘Physical channel carrying RAR message’ for Rel-13 LC/CE UEs should be scheduled by ‘Physical downlink control channel for MTC’.
Proposal 3: RIV in RAR message for MTC is reduced to 5bits due to the operation of 1.4MHz RF bandwidth.

Proposal 4: Frequency hopping flag is required to support frequency hopping of ‘Physical channel carrying M3 message’ for Rel-13 LC MTC UEs with coverage enhancement mode.

Proposal 5-a: Timing Advance in RAR message for MTC with limited mobility can be reduced.

Proposal 5-b: Timing Advance in RAR message for MTC with no mobility can be eliminated.

Proposal 6: A Time resource pattern is required in RAR message for MTC in order to indicate multiple transmission of ‘Physical channel carrying M3 message’ repetition for coverage enhancement.
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