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Introduction
In RAN1 #81, following are agreed:
· Options for RAR and Paging for Rel-13 low complexity UEs and UEs operating coverage enhancement:
· Option 1: M-PDCCH-scheduled PDSCH carrying the message(s)
· Option 2: M-PDCCH DCI carrying the message
· Option 3: M-PDCCH-less PDSCH carrying the message
· Agree the following as working assumptions for Paging:
· Support Option 1 for the case of a single Paging record in a narrowband
· This assumes that the DCI size will be relatively compact compared to the size of a Paging record 
· Support Option 1 for the case of multiple Paging records in a narrowband 
· Agree the following as working assumptions for RAR:
· Support Option 2 for the case of a single MAC RAR in a narrowband
· Support Option 1 for the case of multiple MAC RARs in a narrowband
· FFS: In case of small number of MAC RARs, some part of MAC RARs is included in the DCI, and remaining parts of MAC RARs are included in the PDSCH
· FFS whether eNB indicates support for Option 1 and/or Option 2 in SIB	
· If eNB can indicate support for only Option 1 then Option 1 can be used also for a single MAC RAR
This document discusses more details on the RAR transmission for MTC. In addition, we propose to confirm working assumption on Paging.
Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]Based on the past agreements on random access for MTC UEs in Rel-13, random access procedure can be summarized by following procedure:
1. eNB broadcasts random access related configurations by MTC SIBs. Random access related configuration contains random access (RA) preambles and RAR configurations. These configuration is zero coverage extension and up to 3 levels of coverage extension [1].
2. A MTC UE decides its coverage enhancement level and selects one preamble from the corresponding RA-preamble set for PRACH transmission if RAN4 reply to [1] is positive.
3. If eNB receives the PRACH, eNB transmits a MAC RAR. MAC RAR can be either of Option 1 or 2 in the agreements.

We further discuss the behaviour of option 1 and option 2. 

Behaviour related option 1: M-PDCCH-scheduled PDSCH carrying the message(s)
For option 1, one or multiple MAC RARs are carried by PDSCH scheduled by MPDCCH. Within the RAR window corresponding to transmitted PRACH, there may be more than one (Random Access) Responses but it should allow the operation that all the responses correspond to a single CE level. Putting together responses for more than one CE level in the same PDSCH can be inefficient depending on the coding gain since the RAR repetitions will unnecessarily repeat the lower-required responses (for a corresponding lower CE level).
Observation 1: The network operation should be allowed that MAC RARs correspond to PRACHs in different CE levels are carried by different PDSCHs. 
In order to allow the operation that different PDSCH contains MAC RAR for each CE level, MPDCCH needs to be differentiated for each PDSCH. On the other hand, to share the search space among these MPDCCHs is useful in order to utilize the resource usage more efficient. Therefore, we propose CE-level-specific RNTI is used for MPDCCH for RAR. If coding gain is larger than separate encoding for each CE level, it may be possible that different MPDCCH for each CE level indicate the same PDSCH contains multiple CE level responses. This aspect is FFS.
Proposal 1: In case M-PDCCH-scheduled PDSCH carrying the RAR message(s), CE-level-specific RNTI is used for the MPDCCH. 

Behaviour related to option 2: M-PDCCH DCI carrying the message
In Option 2, single MAC RAR is carried by MPDCCH itself. Single MAC RAR corresponds to single PRACH preamble transmission. In the same PRACH time/frequency resource, different PRACH preamble from different UEs can be transmitted. Then the network is required to reply multiple RARs within one RAR window for multiple PRACH preambles from different UEs. In order to allow such operation, preamble-specific-RNTI will differentiate responses for PRACH preamble transmissions.
Proposal 2: In case M-PDCCH DCI carrying the RAR message, a RACH-preamble-specific RNTI is used.

MAC RAR contents
Following information in Table 1 are included in one MAC RAR for current MAC RAR. 
Table 1 Information in current MAC RAR
	
	Number of bits

	RACH preamble index
	6

	Timing correction
	11

	Scheduling resource for Message 3
	20

	Temporary C-RNTI
	16

	total
	53


Regardless of option 1 or option 2, to minimize MAC RAR size is useful to reduce message size and the repetition. Especially in case of option 2, the payload size would be larger than our expectation of DCI size for unicast [2]. One area is the bits for scheduling resource for Message 3 can be reduced since less TBS options and resource allocation flexibility is needed for narrowband MTC. For option 2, RACH preamble index field can be removed when RACH-preamble-specific RNTI is used.

Proposal 3: Reduction of MAC RAR contents should be considered especially scheduling resource for message 3.
Proposal 4: RACH preamble index is not required in case M-PDCCH DCI carrying the message as it can be indicated by RACH-preamble-specific RNTI.


Usage of Option 1 and 2
 
We propose eNB can indicate the support for Option 1 and/or Option 2 in SIB. By the configuration, three supporting cases can be configured. Option 1 is supported only. Option 2 is supported only. And both Option 1 and 2 are supported. When both option 1 and option 2 are configured, depending on the number of MAC RARs, option 1 or option 2 are dynamically selected by eNB. Therefore, UE search CE-level-specific RNTI and RACH-preamble-specific RNTI. The search space determined by CE-level-specific RNTI behaves as if common search space. RACH-preamble-index-specific RNTI behaves as if UE specific search space. Two DCI sizes for option 1 and option 2 are searched in the search space determined by CE-level-specific RNTI. DCI size corresponds to option 2 are searched in the search space determined by RACH-preamble-specific RNTI.
Proposal 5: The network is allowed to configure the case M-PDCCH-scheduled PDSCH carrying the message(s) and the case M-PDCCH DCI carrying the message. 
Proposal 6: eNB can determine either of the search space determined by CE-level-specific RNTI, the search space determined by RACH-preamble-specific RNTI or both are monitored depending on the eNB’s configuration. 

Paging
We propose to confirm working assumption for Paging. i.e. support Option 1 for the case of a single/multiple Paging record in a narrowband.
Proposal 7: Confirm working assumption for Paging. i.e. support Option 1 for the case of a single/multiple Paging record in a narrowband. 

Conclusion
In the contribution, we present our thoughts on the MTC RAR transmission. We make the following observation and proposals:
Observation 1: The network operation should be allowed that MAC RARs correspond to PRACHs in different CE levels are carried by different PDSCHs. 
Proposal 1: In case M-PDCCH-scheduled PDSCH carrying the RAR message(s), CE-level-specific RNTI is used for the MPDCCH. 
Proposal 2: In case M-PDCCH DCI carrying the RAR message, a RACH-preamble-specific RNTI is used.
Proposal 3: Reduction of MAC RAR contents should be considered especially scheduling resource for message 3.
Proposal 4: RACH preamble index is not required in case M-PDCCH DCI carrying the message as it can be indicated by RACH-preamble-specific RNTI.
Proposal 5: The network is allowed to configure the case M-PDCCH-scheduled PDSCH carrying the message(s) and the case M-PDCCH DCI carrying the message. 
Proposal 6: eNB can determine either of the search space determined by CE-level-specific RNTI, the search space determined by RACH-preamble-specific RNTI or both are monitored depending on the eNB’s configuration.
Proposal 7: Confirm working assumption for Paging. i.e. support Option 1 for the case of a single/multiple Paging record in a narrowband.  
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