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[bookmark: _Ref349588338]1. Introduction
[bookmark: _Ref421460494]In RAN plenary #80 meeting, a new WID of further enhancements for Rel-16 MTC was approved. It was agreed to enhance standalone deployment for Rel-16 MTC with the following objective:
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, the possible methods of enabling the use of LTE control channel region for DL transmission in MTC are discussed.
2. Discussion
In legacy LTE, the size of control channel region is configured by the start symbol of data region used to transmit PDSCH or EPDCCH. The start symbol within a legacy subframe is configured in SIB1. Specifically, the start symbol of EPDCCH is configured by RRC signaling. 
For the simplicity of system design and device update, legacy EPDCCH and PDSCH in LTE was reused for MTC in principle. For Rel-16 enhancement, if standalone operation is configured, the control channel region can be utilized for DL transmission. The use of LTE control channel region can enhance the coding rate of DL transmission and improve system performance.
Configuration of start symbol
If UE is capable to support the use of control region, it can be configured by eNodeB to enable the use of LTE control channel region, and assume the DL transmissions start from the first symbol within a subframe or a slot. Another solution is that the UE can be configured with an additional or extended set of start symbol within LTE subframe, and the minimum value in the additional set can be as small as zero. 
Enabling use of LTE control channel region can be configured in a broadcast channel, e.g. MIB or SIB1, or configured in UE-specific RRC signaling. After control channel region is enabled, UE starts to receive DL transmissions from the first symbol in a subframe.
Configuration of start symbol in MIB is recommended since after receiving MIB successfully, UE can decode SIB1, other SIBs, PDCCH and PDSCH from the first symbol, thus the gain can be achieved for all these DL signal/channels. Alternatively the start symbol can be configured in SIB1. UE receives MIB and SIB1 as in legacy MTC, and once the start symbol in configured as zero, the subsequent reception of PDCCH and PDSCH can start from the first symbol in a subframe.
Proposal 1: Enabling use of LTE control channel region can be configured in MIB or SIB1. After control region is enabled, UE assumes the corresponding DL transmissions start from the first symbol in a subframe.

DL signal generation with enabled control region
A critical issue for enabling use of LTE control channel region is how to avoid the impact on DL reception of legacy devices. Therefore, the method of using control region for broadcast/group-cast and for unicast should be discussed separately.
For broadcast DL channels/signals, such as SI and common search spaces, legacy rate matching should be used to avoid impact on DL reception of legacy UE, and some OFDM symbols are copied to the control region. These copied OFDM symbols can be selected among OFDM symbols in which CRS exists, to improve the performance of DL transmission in control region.
For unicast DL channels/signals, the same solution of broadcast channel/signal can also be used. Another reasonable solution is that the DL transport block is rate matched to all the OFDM symbols in a subframe. eNodeB can use control region for DL transmission only to UE with capability of using or control region, thus there is no impact on DL reception of legacy UE.
Proposal 2: The following two options can be discussed for use of LTE control channel region for DL transmission:
· Option 1: Use legacy rate matching and copy some OFDM symbols to the control region.
· Option 2: Rate matching to all OFDM symbols within a subframe.
Option 1 and 2 can be used for broadcast and Option 2 can be used for unicast.

Report of UE capability
For using control region for DL unicast, a mechanism of reporting UE capability on support of using control region in LTE subframe should be considered, thus eNodeB can be conscious of whether UE support use of control region, and correspondingly generates the DL unicast channel/signal, at least if Option 2 is adopted. For enable use of control region for DL transmissions for broadcast or group cast, report of UE capability is not necessary.
[bookmark: _GoBack]Proposal 3: At least for using control region for DL unicast, UE reporting of capability on support of using LTE control channel region could be considered.

3. Conclusion
Based analysis above, the following proposals are provided: 
Proposal 1: Enabling use of LTE control channel region can be configured in MIB or SIB1. After control region is enabled, UE assumes the corresponding DL transmissions start from the first symbol in a subframe.
Proposal 2: The following two options can be discussed for use of LTE control channel region for DL transmission:
· Option 1: Use legacy rate matching and copy some OFDM symbols to the control region.
· Option 2: Rate matching to all OFDM symbols within a subframe.
Option 1 and 2 can be used for broadcast and Option 2 can be used for unicast.
Proposal 3: At least for using control region for DL unicast, UE reporting of capability on support of using LTE control channel region could be considered.
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