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1. Introduction

In RAN#65 plenary meeting, a new WI on further enhancement for MTC [1] has been approved for Rel-13. The WI targets UE complexity reduction (e.g. reduced UE BW in DL/UL (to 1.4 MHz or 6 RBs), reduced maximum UE TX power (i.e. Pmax)), coverage enhancement (e.g. time domain repetition for control/data channels), and UE power consumption reduction for provisioning MTC. 
In this paper, we discuss and provide our view on common signal/channel (e.g. PSS/SSS, PBCH, PRACH) and control message (e.g. SIB, paging, RAR) transmission for MTC UEs in terms of UE complexity reduction, coverage enhancement, and UE power consumption reduction. 
2. UE complexity reduction 
2.1. PSS/SSS
Considering PSS/SSS transmission for low complexity (i.e. LC) MTC UE with reduced BW, existing PSS/SSS transmission only in center 6RB region might be sufficient even if FDM of operating band between MTC UEs is considered. Once initial synchronization is done by using PSS/SSS through initial access, MTC UE can maintain synchronization for a long time by time/frequency tracking using CRS. 
2.2. PBCH
Similarly with PSS/SSS above, existing PBCH transmission only in center 6RB region would be sufficient even with consideration of FDM of LC-MTC operating band since contents of MIB may not be changed during the time accessing on network.
2.3. SIB (& paging)
Considering SIB transmission for LC-MTC UE with reduced BW, three options can be considered as below. These can also be the options to support paging transmission for MTC UEs.
Option 1) common SIB for both MTC and legacy UEs
With this option, existing SIB is transmitted commonly for MTC and legacy UEs. Considering reduced BW of MTC UEs smaller than system BW which is the same with operating BW of legacy UEs, the SIB might be transmitted within center 6RB region for initial access, and PDCCH to schedule the SIB might be transmitted separately between MTC and legacy UEs due to BW difference.
Option 2) separate SIB for MTC UEs and legacy UEs 

With this option, separate SIB is transmitted between MTC UEs and legacy UEs, e.g. existing SIB to legacy UE only and MTC-dedicated (new) SIB to MTC UE only. By this option, (compared to common SIB in Option 1) more flexible SIB scheduling would be possible while system resource consumed by SIB transmission might be increased. 
Option 3) hybrid of common SIB and separate SIB
With this option, SIB is transmitted commonly or separately for MTC UEs and legacy UEs according to contents of system information (e.g. SIB number). For example, SIB with high number containing essential system information (e.g. SIB1 and/or SIB2) can be transmitted commonly for MTC and legacy UEs, and the other SIBs can be transmitted separately between MTC and legacy UEs.
2.4. PRACH
Considering initial access by LC-MTC UEs with reduced UL BW, frequency resource for PRACH transmission may be allocated to certain 6RB region only or per MTC operating band if FDM between MTC UEs is considered. Besides, in order to identify UE type in initial access considering network operation efficiency and system overhead, e.g. in RAR scheduling, separate PRACH resource is to be configured between MTC and legacy UEs. 
2.5. RAR (& Msg3/4)
Subsequent messages (e.g. RAR, Msg3/4) after PRACH transmission may be transmitted via certain 6RB or each MTC operating band if FDM between MTC UEs is supported. If FDM is supported, operating band for LC-MTC UE can be configured via SIB or RAR.
Proposal 1: Considering SIB transmission for LC-MTC UE with reduced BW, one of three options above (i.e. common SIB or separate SIB for LC-MTC and legacy UEs, or hybrid of those) can be considered.

Proposal 2: To identify LC-MTC UE type, separate PRACH resource is to be configured between LC-MTC and legacy UEs. 
3. Coverage enhancement and UE power consumption reduction
3.1. PSS/SSS
According to relevant discussion on PSS/SSS in Rel-12, allowing longer synchronization acquisition time to combine large number of existing PSS/SSS is sufficient for coverage enhanced (i.e. CE) MTC UEs. And, burst transmission of additional PSS/SSS (on top of existing PSS/SSS) may be considered further if UE power consumption reduction achieved by such burst transmission could be significant.
3.2. PBCH
Based on relevant agreement and discussion on PBCH in Rel-12 and considering that the Rel-13 LC-MTC UE would operate (e.g. initial access, data scheduling) mainly in center 6RB region, intermittent repetition of additional PBCH is to be considered for CE-MTC UEs. In addition, for flexible control and scheduling on LC-MTC UEs by reducing PBCH resource overhead in center 6RB region and considering UE power consumption reduction, new PBCH (MIB) can be considered.
3.3. SIB (& paging)
Reminding relevant discussion on SIB in Rel-12, following three options can be considered to support CE-MTC UEs. These can also be the options for paging transmission for MTC UEs.

Option 1) PDSCH scheduled by PDCCH
This option may support (relatively) flexible and efficient scheduling for SIB transmission in terms of resource allocation and MCS selection for PDSCH transmission by PDCCH transmission. However, control overhead and latency would increase since repetition over multiple subframes is required for PDCCH as well as PDSCH.
Option 2) PDCCH-less PDSCH
This option may reduce control resource overhead required for PDCCH repetition by predefining or preconfiguring multiple PDSCH candidates (in terms of time/frequency resource and MCS level) for SIB transmission. However, to adopt this approach, flexibility/efficiency for SIB scheduling and UE complexity for SIB blind decoding should be sufficiently discussed first.
Option 3) hybrid of Options 1 and 2
With this option, some SIB is transmitted based on PDCCH scheduling (as in Option 1), and other SIB is transmitted without PDCCH (as in Option 2) according to, e.g. contents of system information (or SIB number). In this case, time/frequency resource and MCS level for SIB transmission without PDCCH can be configured via preceding SIB with or without PDCCH scheduling. 
3.4. PRACH
Based on relevant agreement on PRACH in Rel-12, multiple repetition levels for PRACH preamble transmission are to be considered as baseline in order to efficiently support different CE requirement level of CE-MTC UEs. Here, considering LC-MTC UEs with reduced maximum UE TX power, PRACH resource may be configured separately between those LC-MTC UEs and CE-MTC UEs. Furthermore, considering impact on eNB reception of the PRACHs with different power from the MTC UEs with different CE requirement level and/or different maximum TX power, TDM/FDM may be prioritized over CDM for PRACH multiplexing between MTC UEs. 
3.5. RAR (& Msg3/4)
Considering relevant discussion in Rel-12, it would be reasonable that coverage enhancement on subsequent messages (e.g. RAR, Msg3/4) after PRACH transmission is tied with that on PRACH. In other words, repetition level for RAR and Msg3/4 is to be determined according to repetition level for PRACH according to CE requirement level of MTC UE.
Proposal 3: Based on Rel-12 discussion and considering LC-MTC UE operation in center 6RB, intermittent repetition of additional PBCH is to be considered for CE-MTC UE. In addition, new PBCH (MIB) can be considered further for MTC control/scheduling flexibility.
Proposal 4: On SIB transmission for CE-MTC UE, three options above (i.e. PDSCH scheduled by PDCCH, or PDCCH-less PDSCH, or hybrid of those) can be discussed with consideration of scheduling flexibility/ efficiency and control overhead/latency. 
Proposal 5: Based on Rel-12 agreement and to efficiently support different CE requirement level of CE-MTC UEs, multiple repetition levels is to be considered for transmission of PRACH preamble and subsequent messages (i.e. RAR, Msg3/4).
4. Summary and conclusions
In this paper, we discussed on common control message and common signal/channel transmission for MTC UEs in terms of UE complexity reduction, coverage enhancement, and UE power consumption reduction. Based on the discussion, we propose:
Proposal 1: Considering SIB transmission for LC-MTC UE with reduced BW, one of three options above (i.e. common SIB or separate SIB for LC-MTC and legacy UEs, or hybrid of those) can be considered.

Proposal 2: To identify LC-MTC UE type, separate PRACH resource is to be configured between LC-MTC and legacy UEs. 
Proposal 3: Based on Rel-12 discussion and considering LC-MTC UE operation in center 6RB, intermittent repetition of additional PBCH is to be considered for CE-MTC UE. In addition, new PBCH (MIB) can be considered further for MTC control/scheduling flexibility.
Proposal 4: On SIB transmission for CE-MTC UE, three options above (i.e. PDSCH scheduled by PDCCH, or PDCCH-less PDSCH, or hybrid of those) can be discussed with consideration of scheduling flexibility/ efficiency and control overhead/latency. 
Proposal 5: Based on Rel-12 agreement and to efficiently support different CE requirement level of CE-MTC UEs, multiple repetition levels is to be considered for transmission of PRACH preamble and subsequent messages (i.e. RAR, Msg3/4).
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