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1
Introduction
In RAN1 #82bis, the following were agreed for eMTC random access [1]: 
Agreements:

· For at least initial random access, the criterion for UE to select PRACH resource set is based on RSRP measurement 

· PRACH configuration is signaled based on Table 5.7.1-2 ~5.7.1-4 in TS36.211

· Note: the tables may be subject to modification

· The starting frequency location in units of PRB of PRACH resources for each PRACH resource set is signaled

· Confirm working assumption:

· For RAR for Rel-13 low complexity UEs and UEs operating coverage enhancement, M-PDCCH-scheduled PDSCH carrying the message(s)

· For PDSCH carrying MAC RAR (Msg2)

· The narrowband is indicated in the associated DCI

· For initial PUSCH carrying Msg3

· The narrowband is explicitly indicated in UL grant in RAR

In this contribution, further details on RAR for normal and enhanced coverage for MTC UE will be discussed.

2
Remaining Issues
The PDSCH carrying RAR message(s) is scheduled by the associated M-PDCCH, which has been confirmed as an agreement in the previous RAN1 meeting. However, how to determine the number of repetitions for the PDSCH carrying RAR message(s) is still open issue. In RRC connected mode, the number of repetitions for PDSCH is indicated in the associated DCI and a set of repetition numbers will be configured by higher layer signalling. Since the dynamic indication of the repetition number provides higher scheduling flexibility, the DCI indication can be used for the PDSCH carrying RAR message(s) and msg4. 
Proposal-1: the number of repetitions for PDSCH carrying RAR message(s) and msg4 is indicated from the associated DCI.

Since there is no RRC signalling available before the RRC connection setup, a set of repetition numbers for PDSCH carrying RAR message(s) indicated in the associated DCI should be predefined or configured via a broadcasting channel. The PRACH resources of each CE level can be configured by eNB via broadcasting channel (e.g. SIB), the set of repetition numbers for the PDSCH carrying RAR message(s) can be also configured by the broadcasting channel. Otherwise, a set of repetition numbers can be predefined per CE level.
Proposal-2: the set of repetition numbers to be indicated in the DCI can be either predefined or configured via a broadcasting channel.
It has been agreed that the RAR for Rel-13 MTC UE will not 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-3: RAR contents could be optimized for MTC UE.

If two or more RAR messages for multiple CE levels configured are allowed to be transmitted in a same time/frequency location, a different RA-RNTI may need to be used for each CE level. In this case, the RA-RNTI for a CE level 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-4: 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.
The PDCCH order has been used to correct timing advance value so far, enabling eNB to initiate PRACH preamble transmission. For a coverage enhanced UE and/or low-complexity UE, the PDCCH order can also be used if the timing advance value is changed and/or a CE level is changed which seems to be benefitial for CE level adaptation. In this case, an eNB can indicate a CE level (or starting CE level) and a PRACH preamble for contention-free RACH triggering. For triggering contention-based RACH, the eNB can indicate a starting CE level or the UE can determine one. In this way, PDCCH order may allow changing a CE level. 
Proposal-5: support PDCCH order for coverage enhanced and/or low-complexity UE.
For the CE level update using the PDCCH order, the same UE behaviour with initial random access may be used such as CE level ramping in which a UE moves to a next CE level if the UE fails to receive a corresponding RAR within a maximum number of trial in a CE level. Therefore, a starting CE level can be indicated in the associated DCI and a UE can move to a next CE level unless it is a highest CE level.

Proposal-6: a starting CE level is indicated from the associated DCI and CE level ramping is used.
PRACH resources (e.g. time and frequency resources) for PDCCH order may be preconfigured per CE level as similar to the initial random access, where the PRACH resource could be same as the PRACH resources for the initial random access. Hence, a CE level in the associated DCI can implicitly indicate which PRACH resources need to use for PRACH preamble transmission. Also, a same preamble index may be reserved for all CE levels for the sake of simplicity so that a single preamble index may be used for all CE levels in case that CE level ramping is used.
Proposal-7: PRACH resources for PDCCH order are preconfigured per CE level.
3
Conclusion
In this contribution, we discussed on the remaining issues on RACH. From the discussions, we propose followings:
Proposal-1: the number of repetitions for PDSCH carrying RAR message(s) and msg4 is indicated from the associated DCI.
Proposal-2: the set of repetition numbers to be indicated in the DCI can be predefined or configured via a broadcasting channel.
Proposal-3: RAR contents could be optimized for MTC UE.

Proposal-4: 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.
Proposal-5: support PDCCH order for coverage enhanced and/or low-complexity UE.
Proposal-6: a starting CE level is indicated from the associated DCI and CE level ramping is used.
Proposal-7: PRACH resources for PDCCH order are preconfigured per CE level.
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