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Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN #80 meeting, new WID RP-181450 on Rel-16 MTC enhancements for LTE was agreed as working agreement [1]. One of the objectives is to improved Stand-alone deployment. The detail is:
Stand-alone deployment:
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs [RAN1, RAN2, RAN4]
· This deployment mode should support legacy operation for legacy BL/CE UEs.
In this contribution, we discuss the use of LTE control channel region for DL transmission.
Discussion on use of LTE control channel region


In legacy MTC system, when PDSCH carries SIB1-BR, the starting location of PDSCH is 3 or 4. Then, the LTE control channel region that can be used for DL transmission is 3 or 4 OFDM symbols. As shown in Figure 1 with , the 3 symbols LTE control channel region can be used for DL transmission. 


If PDSCH carries information other than SIB1-NB, is determined by high layer parameter startSymbolBR. In this case, both the starting location of MPDCCH and LTE control region that can be used for DL transmission are determined by value of startSymbolBR. The value of startSymbolBR can be 1, 2 and 3 for DL bandwidth greater than 10 resource blocks while the value can be 2, 3, 4 for other DL bandwidth.



Figure 1 Illustration of for PDSCH carrying SIB1-BR
For MTC, the PBCH transmission in coverage enhanced mode (FDD, normal CP) is shown in Figure 2. The first 3 symbols is legacy control channel region which can be used for DL transmission.


Figure 2 Illustration of PBCH transmission
For Rel-16 BL/CE UEs, the LTE control channel region of a given subframe can be used for MPDCCH/PDSCH transmission in that subframe. For MPDCCH/PDSCH transmission, the DL control/data information of a subframe after rate matching can be mapped to all symbols. The mapping rule should consider the impact on legacy MTC UEs. Additional signaling is needed to tell the UE that the starting location is subframe #0 or is determined by high layer parameter startSymbolBR. In particular, for a subframe carrying PBCH, how to select symbols from the original PBCH symbols and the specific mapping rule to the LTE control channel region should be considered.
The LTE control channel region can also be used for new MPDCCH transmission. Whether the new MPDCCH is mapped to single LTE control channel region or multiple LTE control channel regions  and the specific mapping rule need to be considered. If the new MPDCCH is mapped to LTE control channel regions of multiple subframes, the number of subframes and the MPDCCH symbol mapping in each subframe should be further studied. Besides, if starting location of MPDCCH/PDSCH is indicated by high layer parameter startSymbolBR, MPDCCH mapping impact due to the variable value of high layer parameter startSymbolBR also needs to be considered.
Proposal 1: For Rel-16 BL/CE UEs, the LTE control channel region of a given subframe can be used for DL transmission of corresponding MPDCCH/PDSCH/PBCH in that subframe. 
· FSS the details
· FFS the LTE control channel region can be used for new MPDCCH transmission
Conclusions
In this contribution, we have discussed the LTE control channel region for DL transmission for MTC. We make the following proposal:
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]Proposal 1: For Rel-16 BL/CE UEs, the LTE control channel region of a given subframe can be used for DL transmission of corresponding MPDCCH/PDSCH/PBCH in that subframe. 
· FSS the details
· FFS the LTE control channel region can be used for new MPDCCH transmission
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