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Discussion/Decision
1
Introduction
In RAN1 #79, the following agreements have been made for RAR and paging transmission for MTC UE [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
In this contribution, we further discuss on the RAR and paging transmission for MTC UE in normal and enhanced coverage.

2
Discussion
A code domain multiplexing has been used to support a contention-based random access, therefore multiple PRACH preambles used within a PRACH time/frequency resource and the associated RAR may contain the response for the multiple PRACH preambles received by eNB. Since the code domain multiplexing is also used for PRACH transmission for MTC UE in normal and enhanced coverage at least within the PRACH resource associated with a certain CE level, there seems to be no reason not to support the group-specific RAR as it can reduce the blocking probability as well. Moreover, the group-specific RAR may achieve better channel coding gain which may result in less number of repetition required. The same logic can be applied for paging. For a given PO, the group-specific paging will reduce the blocking probability due to the lack of paging resources as well as increase the channel coding gain as the turbo decoder performs better with larger information block sizes. 
Proposal-1: a group-specific RAR/paging is supported for MTC UE in normal and enhanced coverage
It has been proposed to transmit SIB, RAR, and paging without an associated downlink control channel for MTC UE to avoid the specification efforts for EPDCCH common search space. For the SIB transmission, it may be beneficial not to use the EPDCCH for the scheduling of the PDSCH containing MTC-SIB since it can reduces the acquisition time by avoiding the control channel reception time and the blind decoding candidates (e.g. TBS) of the PDSCH containing SIB could be remained as a reasonable number. Also, it is only received when the UE needs to (e.g. initial access, or SIB update). 
On the other hand, it seems to be beneficial to use EPDCCH CSS for the scheduling of group-specific RAR/paging since the RAR/paging is what a UE needs to monitor within a certain time window or paging occasions although there is no RAR and paging intended for the UE, therefore shorter detection time for each decoding attempt is desired to reduce the UE battery consumption. Note that the detection time of EPDCCH will be much shorter than that of PDSCH containing the group-specific RAR/paging as the EPDCCH payload size is smaller than that for the group-specific RAR/paging.     
Proposal-2: the RAR/paging are scheduled by an associated DL control channel (e.g. EPDCCH CSS)
Given that the repetitions are used for RAR transmission for a UE in enhanced coverage, the RAR window should be much longer than before as the maximum RAR window supported is 10 subframes with existing configuration. The configured RAR window can be simply extended based on the number of repetitions so that a UE may receive the coverage enhanced RAR within an extended window.
Proposal-3: RAR window length is extended based on the number of repetitions in a CE level
It has been agreed that the RAR for Rel-13 MTC UE won’t be multiplexed with the RAR for other UEs, therefore new RAR format could be used without any backward compatibility issue. If deemed necessary, a compact RAR may be used for Rel-13 MTC UE by removing unnecessary RAR field or downsizing some RAR fields based on the limited capability of the Rel-13 MTC UE. For example, the RAR message field includes uplink resource allocation such as RB assignment and MCS which may be optimized as the resource allocation will be limited to a contiguous 6 PRBs and the restricted modulation order and TBS could be used as well. 
Proposal-4: RAR contents could be optimized for MTC UE

If a same EPDCCH is shared with multiple CE levels for RAR transmissions, a different RA-RNTI may need to be used for each CE level to avoid ambiguity at the UE receiver. The RA-RNTI for CE levels may be determined based on the time/frequency location of the PRACH resource associated with CE level. Since the repetition is used for PRACH preamble transmission, the first subframe within the PRACH repetition window may be used to determine the RA-RNTI.
Proposal-5: RA-RNTI is determined based on the first subframe of the PRACH repetition window and a different RA-RNTI is used for each CE level
3
Conclusion
In this contribution, we discussed on the remaining issues on RAR and paging for MTC UE. From the discussions, we propose followings:
Proposal-1: a group-specific RAR/paging is supported for MTC UE in normal and enhanced coverage

Proposal-2: the RAR/paging are scheduled by an associated DL control channel (e.g. EPDCCH CSS)
Proposal-3: RAR window length is extended based on the number of repetitions in a CE level

Proposal-4: RAR contents could be optimized for MTC UE

Proposal-5: RA-RNTI is determined based on the first subframe of the PRACH repetition window and a different RA-RNTI is used for each CE level
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