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1 Introduction

The use of LTE control channel region for DL transmission was discussed in RAN1#94 [1], RAN1#94bis [2], RAN1#95 [3] and RAN1#96 [4] meetings, and the following agreements were achieved.

Agreement in RAN1#94 
· FFS whether and for what broadcast transmission (e.g. SIBs, paging, SC-PTM, Msg2, etc) use of LTE control channel region for MPDCCH and PDSCH are applied 

· The following options can be considered for transmission of MPDCCH and PDSCH in LTE control channel region:

· For MPDCCH

Option 1: All or part of the MPDCCH are mapped into the DL control region.

Option 2: MPDCCH are rate-matched to all OFDM symbols. FFS on RE mapping details.

· For PDSCH

Option A: All or part of the PDSCH are mapped into the DL control region.
Option B: PDSCH are rate-matched to all OFDM symbols. FFS on RE mapping details.
Agreement in RAN1#94Bis 

· Support PDSCH broadcast transmission in LTE control channel region

· PDSCH are rate-matched in a backward compatible manner on all available OFDM symbols. FFS on RE mapping details.
Agreement in RAN1#95 

· LTE control channel can be used for MPDCCH that is used to schedule broadcast PDSCH channel
· For MPDCCH transmission in LTE control region, part of the MPDCCH are mapped into the LTE DL control region.

· For PDSCH transmission in LTE control region, rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0.
Agreement in RAN1#96 

· Use of LTE DL control region for PDSCH and MPDCCH is configured by SIB1-BR.
· In case of retuning, the UE is not required to receive all the symbols in LTE downlink control region.

-
No RAN1 specification impact
This contribution provides further discussion on use of LTE control channel region for DL transmission to BL/CE UEs. 
2 Mapping mechanism for MPDCCH
There are various ways to map part of the MPDCCH into LTE control region. Comparing the different mapping mechanisms proposed in RNA1#96, it is beneficial in terms of performance and straightforward to map the symbols of MPDCCH to the LTE control region sequentially.
· Copy corresponding symbols from the second slot into the LTE control region

· Copy the last N symbols of the MPDCCH into the LTE control region

· MPDCCH for mapping in LTE control region are defined in terms of a set of OFDM symbol index(es) and a set of PRBs used for MPDCCH transmission

· Different MPDCCH mappings can be used in time and/or frequency

· MPDCCH symbols are copied to symbols in LTE downlink control region in turn

As shown in Figure 1, through a number of repetitions, all the MPDCCH symbols can be repeated in LTE control region sequentially, so that more diversity gain can be obtained. The starting symbol of MPDCCH can be the first symbol after LTE control region.
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Proposal 1: The MPDCCH symbols are sequentially repeated in the LTE control region and the starting MPDCCH symbol is the first symbol after LTE control region.
3 Conclusion
In this contribution, the MPDCCH mapping mechanism is discussed, and the following proposal is given:
Proposal 1: The MPDCCH symbols are sequentially repeated in the LTE control region and the starting MPDCCH symbol is the first symbol after LTE control region.
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