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1 Introduction

This contribution provides some considerations on the remaining details of SC-PTM for FeMTC.

2 Larger TBS and channel bandwidth for SC-MTCH
The following were agreed in RAN1#86bis and RAN1#87:
Agreement on SC-PTM configuration:
· PDSCH carrying SC-MCCH supports up to 1000 bits TBS and up to 6 PRBs channel bandwidth.

· PDSCH carrying SC-MTCH is configurable in SC-MCCH, and supports up to [4008] bits TBS and [24 or 25] PRBs channel bandwidth.

Agreement on higher data rate:
· Max TBS for 5-MHz Rel-14 BL/CE UEs:

· PDSCH: 4008 bits

· PUSCH: 4008 bits

· For the 5-MHz BL UE,

· The maximum reception bandwidth is 25 PRBs.
· The maximum allocatable PDSCH channel bandwidth is 24 PRBs.

· The maximum transmission bandwidth is 25 PRBs.
· The maximum allocatable PUSCH channel bandwidth is 25 PRBs.

It is proposed to confirm the support for up to 4008 bits TBS for SC-MTCH, in which case the maximum allocatable PDSCH channel bandwidth, according to the above RAN1 agreements, is 24 PRBs. Other (smaller) maximum TBS values should also be configurable. However, the UE cannot know just from looking in the DCI for SC-MTCH which interpretation of the 4-bit TBS field is the correct one, because the TBS table is different depending on the maximum supported bandwidth that is used to construct the DCI. Since the eNB does not know which UEs are interested in a particular SC-MTCH, the eNB needs to broadcast which maximum TBS it is using for SC-MTCH. Since it is IDLE mode behavior in FeMTC, the UE can ignore any SC-MTCH with a larger TBS than it supports, and it is up to UE implementation whether it decodes a DCI relating to an SC-MTCH with a larger maximum TBS to see if the actual TBS in use is small enough for it to receive.
Proposal 1:  Maximum TBS for PDSCH carrying SC-MTCH is indicated in SC-MCCH from 1000 bits, 2984 bits, and 4008 bits.
Proposal 2:  UE is not required to attempt to decode any MPDCCH or PDSCH for an SC-MTCH which is configured with a larger maximum TBS than the UE supports.
3 DCI design for SC-MTCH scheduling
The following were agreed in RAN1#87:

Agreement on DCI definition:
· DCIs for scheduling SC-MTCH include at least the following fields:

· Frequency-hopping flag
· Resource assignment
· Number of PDSCH repetitions
· MCS
· Number of MPDCCH repetitions
· The sizes of the DCI fields are FFS.
· Other DCI fields than the ones listed above are not precluded.
Similar to the Rel-13 SC-PTM feature, the DCI format for scheduling SC-MTCH can simply reuse the DCI format for “normal” PDSCH transmissions (supporting higher data rate, see section 2), probably with a reduction of fields, and an introduction of two new fields (see section 4).

Proposal 3:  The same DCI format is used for scheduling PDSCH carrying SC-MTCH and for scheduling unicast PDSCH supporting higher data rate.
4 Direct indication in the DCI for SC-MTCH scheduling
The following were agreed in RAN2#96:
RAN2 agreement (quoted in the LS to RAN1, R2-169109):

· Use 1 bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the configuration of the SC-MTCH will be changed in next MP.
· Use 1 additional bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the new services are due to start in next MP. For the UE who has on-going service and is interested in detection of other new session starts. 
· We ask RAN1 if 2 bits is ok. If only 1 bit can be accommodated we use 1 bit.

Regarding the question from RAN2 on whether only 1 bit can be accommodated, we think 2 bits can be well accommodated in the DCI format given the limited information necessary for scheduling SC-MTCH, e.g. HARQ-ACK is not supported.
Proposal 4:  Send an LS to RAN2 to confirm that it is feasible to use 2 bits in the DCI scheduling PDSCH carrying SC-MTCH to respectively indicate “whether the configuration of the SC-MTCH will be changed in next MP” and “whether the new services are due to start in next MP”.
5 Downlink power allocation
The following were agreed as a correction for Rel-13 SC-PTM in RAN1#86bis:
RAN1#86bis agreement on downlink power allocation:
· SC-MCCH uses a fixed modulation of QPSK.
· No signaling of PA and PB for SC-MCCH.
· RAN1 recommends that for each SC-MTCH, there is a higher layer parameter “PA” for configuring 
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 for the PDSCH carrying the SC-MTCH.

· If “PA” is not signaled by high layer, the UE may assume that “PA” is equal to 0 dB.
· RAN1 recommends that for each cell supporting SC-PTM, there is a higher layer parameter “PB” for configuring 
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 for any SC-MTCH in the cell.

· If “PB” is not signaled by high layer, the UE may assume that 
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Since SC-PTM for FeMTC is based on Rel-13 SC-PTM including the support for amplitude modulation (i.e. 16-QAM), it is natural that the above agreements are also applicable for SC-PTM for FeMTC. An LS to RAN2 is necessary for indication of supporting the relating signaling in FeMTC specific “SCPTMConfiguration” and “SC-MTCH-Info” messages in TS 36.331.
Proposal 5:  Send an LS to RAN2 to inform them to support signaling of “PA” (per SC-MTCH) and “PB” (for all SC-MTCHs in a cell) for deriving the ratio of PDSCH EPRE to CRS EPRE in FeMTC specific messages for SC-PTM.
6 Conclusion
In this contribution, some considerations are given on supporting SC-PTM for FeMTC through the following proposals:

Proposal 1:  Maximum TBS for PDSCH carrying SC-MTCH is chosen from 1000 bits, 2984 bits, and 4008 bits.
Proposal 2:  UE is not required to attempt to decode any MPDCCH or PDSCH for an SC-MTCH which is configured with a larger maximum TBS than the UE supports.
Proposal 3:  The same DCI format is used for scheduling PDSCH carrying SC-MTCH and for scheduling unicast PDSCH supporting higher data rate.
Proposal 4:  Send an LS to RAN2 to confirm that it is feasible to use 2 bits in the DCI scheduling PDSCH carrying SC-MTCH to respectively indicate “whether the configuration of the SC-MTCH will be changed in next MP” and “whether the new services are due to start in next MP”.
Proposal 5:  Send an LS to RAN2 to inform them to support signaling of “PA” (per SC-MTCH) and “PB” (for all SC-MTCHs in a cell) for deriving the ratio of PDSCH EPRE to CRS EPRE in FeMTC specific messages for SC-PTM.
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