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Introduction
In RAN1#81 [1], the following is agreed related to common channels. 
Agreements:
· 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
Agreements:
· 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 contribution discusses further details on common channel scheduling. 
Details of SIB transmission
It was agreed that TBS is given by MIB. Due to the limited reserved bits available in MIB, majority of scheduling information of SIB1 needs to be prefixed. Currently, legacy SIB1 can be scheduled in every 20msec in a prefixed subframe. Similar to it, we consider that SIB1 can be transmitted in a prefixed set of subframes. Based on simulation results on discontinuous transmission, we think that at least MTC-SIB1 can be transmitted discontinuously similar to legacy SIB transmission. In terms of resource allocation, as SIB1 is shared between UEs in normal coverage and enhanced coverage, to minimize the number of reception subframe, it is desirable to allocate all 6PRBs to SIB1 if possible. Furthermore, as agreed as a WA, frequency hopping would be always used for SIB1 transmission when system bandwidth >= 5Mhz. Thus, a frequency hopping pattern of SIB1 needs to be determined. To determine the narrowband location where SIB-1 can be transmitted and frequency hopping pattern of SIB1, some signalling from MIB can be utilized. To minimize the signalling overhead, one possible solution of SIB1 narrowband and frequency hopping can be prefixed which is determined based on PCID and information carried in MIB. To fix the location of SIB1 transmission and maximize the gain of frequency hopping, narrowbands in the edge of system bandwidth can be used for SIB1 transmission. For example, the resource location of SIB-1 transmission can be shown in Figure 1.
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[bookmark: _Ref419378170]Figure 1. Example of SIB-1 resource

In terms of resource for SIB1, if inter-cell interference is considered, randomization of resource can be considered where the resource may be selected based on cell ID. For the modulation, QPSK is assumed to be used for SIB-1 transmission always.
Regarding the number of repetition required for SIB transmission, we consider that SI modification periodicity and/or subframes used for SIB transmission within a SI window can be adjusted.  Thus, additional configuration of repetition number per each SIB may not be necessary, and existing signals can be modified to reflect potential repetitions across SI windows. 

Proposal 1. Existing signals such as SI modification period can be used to indicate repetition number of MTC SIB transmission.
Common control message for Normal Coverage UEs
In RAN1#81, working assumptions on RAR transmission and paging were made. For paging, it was agreed as a WA to adopt Option 1 (M-PDCCH + PDSCH). For RAR transmission, two behaviors were agreed as a WA. As discussed in our companion contribution [2], we consider that two behaviors of RAR reception adds considerable burden on UEs and specification impacts. Also, it would be more desirable to have a common behaviour between RAR and paging. In that sense, we propose to adopt Option 1 for both RAR and paging transmission. 

Proposal 2. Confirm working assumption for paging transmission. 

Proposal 3. Revise working assumption for RAR transmission to adopt only Option 1 for both single and multiple RAR transmissions. 

If M-PDCCH is used, a dedicated narrowband for CSS can be used for RAR at least for initial setup and paging scheduling. Figure 3 shows an example where DCI via CSS schedules RAR. CSS narrowband can be shared for RAR, paging and for example SIB transmissions. 
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[bookmark: _Ref419401756]Figure 2. Resource allocation example of PRACH and RAR with CSS

As mentioned, if RAR multiplexing is allowed, even in normal coverage, the repletion on PDSCH may be necessary. In our view, the behaviour between normal and small coverage should be same. Thus, the repetition number/level can be also indicated for UEs in normal coverage which can indicate the number of repetitions for PDSCH carrying RARs. 
Paging Transmission
Based on the working assumption, paging will be transmitted with the associated M-PDCCH. Since each UE requires different coverage level or repetition level to receive paging successfully, how to manage different coverage levels among UEs needs some consideration. 
1. One simple approach is to use the maximum coverage level for paging transmission where a UE is allowed to stop reading repetition when decoding has succeeded. This however may require high overhead for paging transmission. Particularly, considering massive MTC UEs, heavy overhead on paging transmission may not be desirable. 
2. Another approach is to configure different number of repetitions per coverage level where multiplexing of paging messages among the same/similar coverage level is used. Even in that case, since a UE may not know which coverage level may be used for itself, the repetition level for M-PDCCH scheduling paging may be fixed. In other words, M-PDCCH can be scheduled with the maximum number of repetition and M-PDCCH can carry the repetition level used for paging transmission. This would be more effective as the required repetition can be increased with the larger payload size. If this is used, the cell-common paging occasion is used for all UEs. To minimize overhead on M-PDCCH, it can be also considered that a UE may monitor multiple repetition levels and/or aggregation levels of M-PDCCH for paging as well such that lower repetition level and/or aggregation level may be used for lower coverage level. 
3. Another approach is to fix coverage level per each UE and the repetition level of M-PDCCH and PDSCH may be determined based on the fixed coverage level. This approach may not efficiently address the coverage level change of a UE during IDLE or may require UE reporting on the changed coverage level. Since the reporting from a UE on coverage level requires RRC connection, it would be inefficient in case coverage level changes rather frequently. 
For resource efficiency and handling of dynamic coverage level for paging transmission, we consider that the second option should be used where coverage level may be increased by the network. For example, when paging has failed, the network may increase the repetition/coverage level of paging transmission. 

Proposal 4. The fixed maximum repetition level (preconfigured or signalled by SIB) used for M-PDCCH scheduling paging. A UE may perform blind search on multiple repetition level and/or aggregation levels. 

Proposal 5. M-PDCCH can also include the repetition number used for PDSCH transmission carrying paging. 
Proposal 6. Paging occasion is modified to accommodate repetition of M-PDCCH and PDSCH for paging transmission. 

Conclusions

Proposal 1. Existing signals such as SI modification period can be used to indicate repetition number of MTC SIB transmission.
Proposal 2. Confirm working assumption for paging transmission. 

Proposal 3. Revise working assumption for RAR transmission to adopt only Option 1 for both single and multiple RAR transmissions. 

Proposal 4. The fixed maximum repetition level (preconfigured or signalled by SIB) used for M-PDCCH scheduling paging. A UE may perform blind search on multiple repetition level and/or aggregation levels. 

Proposal 5. M-PDCCH can also include the repetition number used for PDSCH transmission carrying paging. 
Proposal 6. Paging occasion is modified to accommodate repetition of M-PDCCH and PDSCH for paging transmission. 
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