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1. Introduction 
In RAN1#81 the following was agreed:

· The number of resource blocks used for MTC SIB transmission is fixed to 6 PRBs.

· Scheduling information for MTC SIB1

· TBS of MTC SIB1 is based on information in the MIB.

· Frequency location of MTC SIB1 is derived from at least PCID.

· Time location 

· Possible subframes are {0,4,5,9} for FDD and {0,5} for TDD. FFS subframes {1,6} for TDD. 

· FFS: Whether the subframes and frames are signaled in MIB and/or fixed/predefined in specification.

· Scheduling information for MTC SIBs other than MTC SIB1 are given in MTC SIB1.

· The number of repetitions for MTC SIBs other than MTC SIB1 is configurable by the network. 

· FFS: MTC SIB1.

· FFS: How the network will signal the number of repetitions
· 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

This contribution further discusses some consideration on common control messages namely SIB, RAR and PWS Paging. 
2. Discussion
2.1 SIB

In the legacy system, the time resource of SIB1 is fixed in the specs.  Similary we can fix in the specifications the subframes used for SIB1.  Similar to the MIB, we can either have repetitions (i.e. more than one subframe per radio frame containing SIB1) or no repetitions and this can be indicated in the MIB.  
In order to allow scalable spectral efficiency (i.e. different coverage levels), the modification period of SIB1 can be changed to allow more SIB1 samples to be accumulated within a modification period.  A subset of possible modification periods, MCS and frequency resource combinations can be specified in the specifications and the MIB can indicate which combinations to use.
Proposal 1: The subframes containing SIB1 are specified in the specification.

Proposal 2: Whether to have repetition for SIB1 is indicated in the MIB.

Proposal 3: A subset of possible modification periods, MCS and frequency resource combinations is specified in the specifications and one of these combinations is indicated in the MIB.

2.2 RAR

For coverage enhancement, the repetition level used by the LC-MTC UE in transmitting the preamble can be used to determine the number of repetition used on the M-PDCCH supporting the RAR (either option1 or option2) .  Since the repetition level of PRACH is mapped onto the PRACH resource or preamble, a mapping of the repetition level of M-PDCCH with the PRACH resource or preamble can therefore be used.  Such mapping can be indicated in the SIB (e.g. SIB2).  The repetition of the RAR message can be indicated by the M-PDCCH either implicitly or explicitly.

Proposal 4: The number of repetitions used on the M-PDCCH containing scheduling for the RAR message (or the RAR message as DCI) is determined by the PRACH resource or preamble used.  The mapping relationship between the repetition of this M-PDCCH and the PRACH resource/preamble is indicated in the SIB.
Proposal 5: Repetition of the PDSCH carrying RAR (if RAR in the form of DCI is not used) can be indicated in the M-PDCCH implicitly or explicitly.
The RAR message for each UE consists of:

· Header (8 bits)

· Timing Advance command (11 bits)

· UL Grant (20 bits)

· Temporary C-RNTI (16 bits)

These messages are octet aligned, i.e. where padding is inserted.  Currently the UL grant consists of:

· Hopping flag (1 bit)

· Fixed size resource block assignment (10 bits)

· Truncated modulation and coding scheme (4 bits)

· TPC command (3 bits)

· UL delay (1 bit)

· CSI request (1 bit)

Some optimisation can be done on the resource block assignment and MCS.  For coverage enhanced mode, TPC is not required since the LC-MTC UE is expected to transmit at maximum power.  This TPC bits can be used to indicate the repetition level for Message 3.  Some concerns were raised in previous meeting regarding the size of RAR and number of repetitions, if the repetition level of Message 3 is included [3].  Technically 2 bits is required to indicate repetition since we agreed that there will be 3 repetition levels for PRACH.  It should be appreciated that saving 2 bits out of possible 55 bits is not significant but using 2 bits can reduce repetition and LC-MTC UE power consumption for Message 3 where the repetition used in preamble may be higher than required, since eNB may not be able to respond with RAR to all LC-MTC UE due to RAR resource and causing the LC-MTC UE uses the next higher repetition level.  Furthermore the RAR needs to be octet aligned, where the padding required may exceed 2 bits.

Proposal 6: The RAR message indicates the repetition level for Message 3.
Currently the CSI request bit is used by the eNB to get a CQI report from the UE to help in scheduling.  In coverage enhanced mode this CSI request bit can be used to ask the UE to indicate the repetition level it requires in the downlink.  Alternatively, the UE will always report the repetition level for the downlink in Message 3.

Proposal 7: UE reports the repetition level required in the downlink in Message 3.
2.3 PWS Paging

In both connected mode and idle mode, paging is used to indicate SI changes and for PWS.  

If PWS is supported for MTC (subject of ongoing RAN2 discussions) then it is more efficient to indicate PWS using a new DCI rather than requiring a separate scheduled PDSCH (or blind decode PDSCH for PWS paging).  Such DCI message can contain 1 bit to indicate whether the page is for ETWS or CMAS and the EPDCCH carrying this DCI can use a separate P-RNTI to those used for other paging purposes (e.g. idle mode paging for RRC connection).

Proposal 8: If paging is used for PWS, the DCI in the EPDCCH would indicate whether ETWS or CMAS message is present.
3. Conclusion

In this contribution we discuss some considerations for common control messages and propose the following:
Proposal 1: The subframes containing SIB1 are specified in the specification.

Proposal 2: Whether to have repetition for SIB1 is indicated in the MIB.

Proposal 3: A subset of possible modification periods, MCS and frequency resource combinations is specified in the specifications and one of these combinations is indicated in the MIB.

Proposal 4: The number of repetition used on the EPDCCH containing scheduling for the RAR message (or the RAR message as DCI) is determined by the PRACH resource or preamble used.  The mapping relationship between the repetition of this EPDCCH and the PRACH resource/preamble is indicated in the SIB.
Proposal 5: Repetition of the PDSCH carrying RAR (if RAR in the form of DCI is not used) can be indicated in the EPDCCH implicitly or explicitly.
Proposal 6: The RAR message indicates the repetition level for Message 3.
Proposal 7: UE reports the repetition level required in the downlink in Message 3.
Proposal 8: If paging is used for PWS, the DCI in the M-PDCCH would indicate whether ETWS or CMAS message is present.
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