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[bookmark: _Ref349588338]1. Introduction
[bookmark: _Ref421460494]For stand-alone deployment, it is beneficial to enable the use of LTE control region for DL transmissions since no interference from LTE PDCCH is existed in the system. Use of control channel region was discussed and the following agreements were made in RAN1#96 meeting:
Agreement
Use of LTE DL control region for PDSCH and MPDCCH is configured by SIB1-BR.
Agreement
In case of retuning, the UE is not required to receive all the symbols in LTE downlink control region.
· No RAN1 specification impact
In this contribution, possible solutions to enable the use of LTE control channel region for DL transmission in MTC are discussed.
2. Discussion
For legacy MTC UE, the control channel region is not used for DL transmissions in order to avoid interference from LTE system. In Rel-16, stand-alone deployment is considered, in which the LTE control region is not occupied by legacy Rel-8 LTE control signals any more. Therefore, the utilization of control channel region can be introduced to improve the decoding performance and resource efficiency for DL transmission.
Use of LTE control channel region can be enabled by eNodeB for UE with relevant capability. In legacy MTC system, the size of control region is configured by indicating the start symbol of PDSCH or EPDCCH in SIB1 or via dedicated RRC signaling, and the minimum size of control region is be 2 symbols for 1.4MHz bandwidth and 1 symbol for other system bandwidths. Similarly, enabling the use of LTE control channel region can be achieved by configuring the start symbol as the first symbol within a subframe. A new or extended value set of starting symbol can be introduced for Rel-16 UE with the minimum value of zero.

In addition, CRS should also be mapped on control region to support DL reception of legacy MTC UE. If some OFDM symbols in legacy data region are copied to control region, the OFDM symbols can be can be selected among OFDM symbols in which CRS exists. Otherwise if DL transmission is rate-matched to all OFDM symbols, CRS should also be mapped on control region in the same position as legacy by puncturing the corresponding OFDM symbols. 
Proposal 1: CRS presence in control region should be studied to support DL reception of legacy MTC UE.

When use of LTE control region for DL unicast is enabled in a cell, the mechanism of UE capability report needs to be considered. At least for unicasted MPDCCH and PDSCH, the DL signal generation will be different with legacy for UE with capability of using LTE control region. For broadcast, the DL signal generation could always be including use of control region in a backward compatible manner, or could be based on whether the receivers support this feature.
Proposal 2: At least for unicast, DL signal generation at eNodeB side depends on reported UE capability on support of using LTE control channel region.

3. Conclusion
Based analysis above, the following proposals are provided: 
Proposal 1: CRS presence in control region should be studied to support DL reception of legacy MTC UE.
Proposal 2: At least for unicast, DL signal generation at eNodeB side depends on reported UE capability on support of using LTE control channel region.
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