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[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Introduction
One of the objectives of the new Release 14 WI proposal on Further Enhanced MTC [1], is the extension of SC-PTM to support eMTC devices.
[bookmark: _GoBack]In this document, section 2 provides a brief summary of how existing SC-PTM is currently configured. In section 3, we discuss high level options for how the SC-MCCH and SC-MTCH could be configured to support different mixes of services targeted at different groups of eMTC devices. 
Background
The current SC-PTM can be viewed as a 3 step process for the UE.
· Step 1:		Read SIB20 
· Step 2:    Read the SC-MCCH
· Step 3:		Read the SC-MTCH

Step 1:  Read SIB20
· SIB20 provides the scheduling information for the SC-PTM control channel, the SC-MCCH
· The SC-MCCH carries the SCPTMConfiguration message which,
· Identifies the UE group(s) that have active sessions
· Provides for each active session the necessary scheduling/DRX information. 
· There is only 1 SC-MCCH per cell.
· The contents of the SC-MCCH can only change at Modification Period boundaries.
· sc-mcch-ModificationPeriod     (2,4,…,65536)
· Defines the period that the SC-MCCH contents must stay the same, i.e. radio frames for which SFN mod sc-mcch-ModificationPeriod = 0. Value rf2 corresponds to 2 radio frames, value rf4 corresponds to 4 radio frames and so on.
· The maximum value of this parameter supports a modification period of just under 11 minutes.
· Current scheduling of the SC-MCCH allows repetitions to be configured across:
· Radio frames at a specified periodicity
· sc-mcch-RepetitionPeriod        (2,3,8,…,256)
· Defines the interval between transmissions of SC-MCCH information, in radio frames, Value rf2 corresponds to 2 radio frames, rf4 corresponds to 4 radio frames and so on.
· A specified number of non-MBSFN subframes within a radio frame
· sc-mcch-duration                (2,…,9)
· Indicates, starting from the subframe indicated by sc-mcch-FirstSubframe, the duration during which SC-MCCH may be scheduled in non-MBSFN subframes. Absence of this IE means that SC-MCCH is only scheduled in the subframe indicated by sc-mcch-FirstSubframe.
· The starting radio frame and starting subframe can be modified by Sc-mcch-offset (0,1,2,…,10) and Sc-mcch-FirstSubframe-r13 (0,1,…,9) respectively.
· In SFs scheduled for SC-MCCH, the UE monitors for:
· Format 1A DCI with CRC scrambled by the fixed SC-RNTI (TS36.321, value FFFC) to locate the exact PDSCH resources used for PDSCH.
· Format 1C DCI with CRC scrambled by the fixed SC-N-RNTI (TS36.321, value FFFB) to determine if the SC-MCCH contents has changed.
Sc-mcch-offset=1  (rfs, 0,1,2,..,10)
Sc-mcch-RepetitionPeriod-r13=4  (rfs, 2,4,8,…,256)   
Sc-mcch-FirstSubframe-r13=2 (sfs, 0...9)
Sc-mcch-duration-r13=6  (sfs, 2..9)
Sc-mcch-ModificationPeriod-r13 (rfs, 2,4,8,…,65536)

Figure 1:  SC-MCCH Timing Configuration

Step 2:		Read the SC-MCCH SCPTMConfiguration message
· The UE determines from SIB20 which subframes to monitor the SC-RNTI in order to identify the PDCCH that contains the scheduling information for SC-MCCH.
· The SC-MCCH contains the SCPTMConfiguration message.  This message provides the UE interested in SC-PTM with:
· the information (G-RNTI) it needs to identify if there is the MTCH present it wants to listen to 
· for that MTCH it can optionally provide additional DRX information. 	
· If no optional DRX information is supplied the UE assumes SC-PTM maybe scheduled in any subframe. 
· Per MTCH the information supplied in the SCPTMConfiguration message includes:
· The MTCH specific identifiers:  
· tmgi-r13 and sessionId-r13

· The optional DRX information per MTCH:
· onDurationTimerSCPTM-r13  				(1,2,3,4,…,100,200)
Timer for SC-MTCH reception in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on.
· drx-InactivityTimerSCPTM-r13				(0,1,2,4,…,1920,2560)

Timer for SC-MTCH in TS 36.321 [6]. Value in number of PDCCH sub-frames. Value psf0 corresponds to timer not configured, psf1 corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2 PDCCH sub-frames and so on.

· schedulingPeriodStartOffsetSCPTM-r13	(CHOICE  sf10, sf20,…,sf640,sf1024)
SC-MTCH-SchedulingCycle and SC-MTCH-SchedulingOffset in TS 36.321 [6]. The value of SC-MTCH-SchedulingCycle is in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on.
SC-MTCH-SchedulingOffset =10  (0,1,…,schedulingcycle-1)
SC-MTCH-SchedulingCycle =64    (sfs, 10,20,32, …,512,640,1024)   
drx-InactivityTimerSCPTM-r13=8	(psfs, 0,1,2,…,1920,2560)
onDurationTimerSCPTM-r13=20     (psfs, 1,2,3,4,…,100,200)

Figure 2:  SC-MTCH Timing Configuration
Discussion
A cell serving SC-PTM to eMTC devices, may be required to provide the same content to a mix of devices, which include:

· Devices operating in Mode B
· Devices operating in Mode A but with Mode B capability
· Devices operating in Mode A but without Mode B capability

For the categories of devices listed above, there are at least 3 methods of sharing time-frequency resources for SC-PTM, assuming that both Mode A and Mode B devices use the same SIB20.
Method 1:		Use separate frequency-time resources for S-MCCH and S-MTCH(s)
For this method, Mode A and Mode B devices would share the same SIB20, but that SIB20 would identify separate resources/scheduling for 2 instances of S-MCCH, one dedicated for Mode A and the other dedicated for Mode B. In turn, these separate S-MCCHs would point to separate S-MTCHs.
Method 2:		Use the same frequency-time resources for S-MCCH and S-MTCH(s)
For this method, Mode A and Mode B devices would share the same SIB20, and that SIB20 would identify resources/scheduling for 1 instance of S-MCCH, used by both Mode A and Mode B devices. In turn, this single S-MCCH would point to S-MTCH(s) shared by both Mode A and Mode B devices.
Method 3:		Use the same frequency-time resources for S-MCCH but different resources for the S-MTCH(s)
For this method, Mode A and Mode B devices would share the same SIB20, and that SIB20 would identify resources/scheduling for 1 instance of S-MCCH, used by both Mode A and Mode B devices. In turn, this single S-MCCH would point to separate S-MTCHs.
Of the methods above, a version of Method 2 with the additional option to specify an alternative S-MTCHs for UEs with Mode A and Mode B coverage levels (effectively Method 3) is preferred for the following reasons:
· eMTC devices are delay tolerant and the SC-MCCH can be configured with long modification periods (currently around 11 minutes).  Hence even if Mode A eMTC devices are restricted to relatively long SC-MCCH acquisition times (due to the SC-MCCH being sent with Mode B scheduling and levels of repetitions), since the SC-MCCH does not need to be read that often (SC-MCCH can have long modification periods) and eMTC devices are delay tolerant, then using a single “slow changing” SC-MCCH is acceptable.
· Using a single SC-MCCH for both mode A and mode B devices uses the available time-narrowband resources more efficiently than having separately optimised SC-MCCHs.
· Using a single SC-MCCH is aligned to how SC-PTM is currently defined and therefore should result in fewer specification changes.
Note that from a hardware perspective, no significant HW changes are expected for Mode A only UEs to support SC-PTM transmitted using Mode B levels of repetitions, since already Mode A only UEs are already expected to receive paging with Mode B levels of the repetitions.
Using higher layers to specify different SC-PTM UE groups for UEs operating at different coverage levels, may be a simple way to define separate SC-MTCHs for Mode A and Mode B devices that minimises specification changes.
The discussion thus far, has assumed that the same SC-PTM content is being delivered to both Mode A and B devices.   However there are scenarios, where maintaining the existing ability to have in the same cell, multiple SC-PTM services, i.e. multiple SC-MTCHs, targeted at different groups of eMTC UEs is important.  For example, there may be live tv (rolling news, cctv, etc) broadcast SC-PTM services for a group of Mode A only devices happening in parallel with software upgrades to another group of UEs with a mix of Mode A and Mode B coverage levels.
 
Observation 1:		The ability to support multiple SC-MTCHs targeted to different groups of BL/CE UEs should be retained.
Proposal 1:	A cell supporting SC-PTM services for BL/CE UEs, supports 1 instance of the SC-MCCH specifically for all BL/CE UEs, irrespective of their coverage levels.
Proposal 2:	All BL/CE UEs supporting SC-PTM, are able to decode the SC-MCCH even if it is configured for worst case Mode B operation and the UE is only a CEModeA mode capable UE. 
Proposal 3:     	A cell supporting SC-PTM services for BL/CE UEs, has the option to configure multiple SC-MTCHs targeted at different groups of BL/CE UEs.  
Proposal 4:     	A UE may belong to different SC-PTM groups depending on its coverage level.
Proposal 5:       RAN2 is kindly requested to consider lengthening of the SC-MCCH modification period for BL/CE UEs.
Conclusions
In this contribution, we have discussed options for how the SC-MCCH and SC-MTCH could be configured to support different mixes of services targeted at different groups of eMTC devices.  From those discussions we have the following proposals for RAN1 to consider.
Observation 1:		The ability to support multiple SC-MTCHs targeted to different groups of BL/CE UEs should be retained.
Proposal 1:	A cell supporting SC-PTM services for BL/CE UEs, supports 1 instance of the SC-MCCH specifically for all BL/CE UEs, irrespective of their coverage levels.
Proposal 2:	All BL/CE UEs supporting SC-PTM, are able to decode the SC-MCCH even if it is configured for worst case Mode B operation and the UE is only a CEModeA mode capable UE. 
Proposal 3:     	A cell supporting SC-PTM services for BL/CE UEs, has the option to configure multiple SC-MTCHs targeted at different groups of BL/CE UEs.  
Proposal 4:     	A UE may belong to different SC-PTM groups depending on its coverage level.
Proposal 5:       RAN2 is kindly requested to consider lengthening of the SC-MCCH modification period for BL/CE UEs.
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