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One of the objectives of the new Release 14 WI proposal for Further Enhanced MTC [1], is the extension of SC-PTM to support eMTC devices.
In this document we discuss options for how narrowband eMTC devices could support SC-MCCH and SC-MTCH without relying on the wideband PDCCH.
Discussions
A cell serving SC-PTM to normal UEs relies on those UEs monitoring the wideband PDCCH for different DCIs performing the following functions:

· SC-MCCH Scheduling
· The UE monitors the PDCCH in subframes scheduled by SIB20, for DCI format 1A/1C to obtain the SC-MCCH PDSCH scheduling.
· This DCI is scrambled by the SC-RNTI, which is predefined (see TS36.321).
· SC-MCCH Change Notification
· The SC-MCCH change notification is always scheduled in the same subframe as the SC-MCCH.
· This DCI is scramble by the SC-N-RNTI, which is predefined (see TS36.321).
· SC-MTCH Scheduling
· The UE monitors the PDCCH in subframes scheduled by the SC-MCCH SCPTMConfiguration  message, for DCI format 1A/1C to obtain the SC-MTCH PDSCH scheduling.
· The G-RNTI used to scramble the scheduling and transmission of a SC-MTCH is provided within the SC-MCCH SCPTMConfiguration message.

Due to their simplified low cost design, eMTC devices do not use the wideband PDCCH.  Instead these devices rely on either:
· Using predefined rules along with information in the MIB. (e.g. for SIB1 scheduling)
· Using DCI carried by MPDCCH in eMTC narrowband optimised search spaces. 
For Rel-13, 4 search spaces are defined:
· Type0-MPDCCH common search space – CSS for fall back and 3/3A, CE mode A only
· Type1-MPDCCH common search space – Paging
· New IEs (e.g. paging-narrowBands-r13) added to SIB2, provide the narrowband and number of repetitions of the MPDCCH search space.
· Type2-MPDCCH common search space – RAR, Msg3 retransmission, Msg4
· New IEs (e.g. mpdcch-NarrowbandsToMonitor-r13) added to SIB2, provide the narrowband and number of repetitions of the MPDCCH search space.
· UE-specific search space
· Higher layer signalling (EPDCCH-Config) provides the startingSF, narrowband and number of repetitions of the MPDCCH search space.

If the 3 step process (SIB20  SC-MCCH  SC-MTCH) for acquiring SC-MTCH is retained, then for eMTC devices it will be necessary to define MPDCCH search spaces for the SC-MCCH and for the SC-MTCH to maintain flexibility.  Options for these search spaces that need to be considered include:
· Do new search spaces need to be defined or can existing search spaces be reused?  
· Within these search spaces what DCIs are used?   Are new DCIs required?  
· If new search spaces are needed and configurable, where is the supporting signalling sent? 
Starting with the SC-MCCH, options include:
Option 1:	 Move SCPTMConfiguration message (i.e. the message carried by the SC-MCCH) to SIB20
Option 2:	 Add SC-MCCH PDSCH narrowband and repetition information to SIB20	
Option 3:	 Reuse (i.e. share) an existing common search space
Option 4:  Define a new search space for SC-MCCH and add information to SIB20 to indicate its configuration  

Option 5:	 Define a new instance of an existing search space type.

Options 1 and 2 are considered to be unattractive options, as they would lengthen the time that it would take to modify SC-MTCH configurations to the BCCH modification period.  In an eMTC cell supporting potentially fast changing SC-PTM services (e.g. for Mode A devices only), being restricted to the long BCCH modification period for the SC-MTCH services, would mean that the system would need to be overly conservative in the time-frequency resources it requires SC-PTM to monitor.  Being forced to monitor more resources than is absolutely necessary will increase the power consumption of the devices attempting to use SC-PTM services. 
Options 3 is also considered to be an unattractive option, because the timing, coverage and capacity requirements originally intended for that common search space cannot not always be expected to align with the optimum requirements for the SC-PTM offered in that cell. 
Of the remaining options 4 and 5, option 5 may provide the best compromise in terms of flexibility and minimising specification changes, as many of the search space behaviours/parameters could be reused.  
Given the discussion above, it is proposed that another instance of the Type2-MPDCCH CSS can be configured to support SC-MCCH SC-RNTI and SC-N-RNTI functions.  Specific configuration parameters for this CSS (i.e. those that cannot be reused) could be added to SIB20.
Proposal 1:	A new instance of the Type2-MPDCCH CSS, is configured to support the SC-MCCH SC-RNTI and SC-N-RNTI functions.  
Proposal 2:	Additional configuration parameters (e.g. narrowband and starting subframe) to differentiate this SC-MCCH specific Type2-CSS from the existing Type2-CSS, are provided in SIB20.
Similarly, for the SC-MTCH, the SC-MCCH SCPTMConfiguration message needs to be modified to indicate another Type2-MPDCCH common search space, for each of the supported SC-MTCH(s).
Proposal 3:	A new instance of the Type2-MPDCCH CSS search space can be configured to support each SC-MTCH defined.  
Proposal 4:	The SC-MCCH SCPTMConfiguration message includes for each SC-MTCH, any additional scheduling information for the supporting MPDCCH search space.
It has been proposed [2] that the SC-PTM SC-MCCH and SC-MTCH are designed in such a way to allow the same channels to be used by devices operating at different coverage levels.  Currently the DCI type used to schedule PDSCH is dependent on the coverage level.  Unless there is good reason to suggest otherwise, it is expected that the same DCIs and correspondingly functions/restrictions (e.g. frequency hopping) be reused to support the SC-PTM search spaces. Note, as for existing SC-PTM, reusing DCI formats may mean certain fields are reserved (e.g. the HARQ process number for DCI format 1A).
Proposal 5:	For the search spaces defined to support the SC-PTM, reuse existing eMTC DCI formats.  



Conclusions
In this contribution, we have discussed how narrowband eMTC devices could support SC-MCCH and SC-MTCH without relying on the wideband PDCCH.  From those discussions we have the following proposals for RAN1 to consider.

Proposal 1:	A new instance of the Type2-MPDCCH CSS, is configured to support the SC-MCCH SC-RNTI and SC-N-RNTI functions.  
Proposal 2:	Additional configuration parameters (e.g. narrowband and starting subframe) to differentiate this SC-MCCH specific Type2-CSS from the existing Type2-CSS, are provided in SIB20.
Proposal 3:	A new instance of the Type2-MPDCCH CSS search space can be configured to support each SC-MTCH defined.  
Proposal 4:	The SC-MCCH SCPTMConfiguration message includes for each SC-MTCH, any additional scheduling information for the supporting MPDCCH search space.
Proposal 5:	For the search spaces defined to support the SC-PTM, reuse existing eMTC DCI formats.  
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