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1	Introduction
In RAN1#95 meeting, the following agreements for using LTE control region for DL transmission were achieved [1]. 

Agreement 
· 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.
[bookmark: _Ref178064866]
In this contribution, we continue to discuss the remaining aspects for using LTE control region for DL transmission for eMTC. 
2 Discussion
2.1 MPDCCH RE mapping in LTE control region
According to the agreement, part of MPDCCH are mapped into the LTE control region when LTE control region is used for MPDCCH. There could be several different options on copying part of MPDCCH into LTE control region as shown in Figure 1-3 below.
The first option shown in Figure 1 is to copy the first X symbols of data region, where X=1, 2 or 3 depends on control region size. Similarly, the second option will copy the last X symbols of data region to control region. For both options, puncturing shall be applied for the REs that are reserved for CRS in control region, e.g. on the first and second OFDM symbols. Furthermore, it needs to discuss whether the RSs (i.e. CRS and/or DMRS) transmitted in data region can also be copied to control region. It seems copying part of RSs to control region is not fully aligned with the agreement which only allows using the control region for PDSCH and MPDCCH transmission. However, if part of the RSs are not copied to control region then some REs in control region are left empty and not used for any transmission resulting in inefficient resource utilization. 
In Figure 3, we show another option to copy part of MPDCCH to control region, i.e. repeating the first X symbols of the second slot (i.e. OFDM symbol 7, 8 and 9) to control region. Because the same CRS RE mapping in the first and second slots of the subframe, the abovementioned puncturing is not needed. All the REs in the control region except for the REs reserved for CRS can be used for MPDCCH transmission. 


Figure 1: Copy the first X symbols to LTE control region


Figure 2: Copy the last X symbols to LTE control region


Figure 3: Repeat the first X symbols of the second slot to LTE control region
Proposal 1: For MPDCCH transmission in LTE control region, the first X symbols of the second slot are copied to LTE control region where X is equal to control region size.
2.2 TDD Special subframe configuration 0 and 5
Currently, both PDSCH and MPDCCH are not allowed to transmit in TDD special subframe configuration 0 and 5. This is because when excluding OFDM symbols reserved for LTE control region the available REs for PDSCH and MPDCCH transmission is very small. However, if control region is used for PDSCH and MPDCCH transmission, all the three OFDM symbols of TDD special subframe configuration 0 and 5 can be used, and it seems possible to support PDSCH and MPDCCH in TDD special subframe configuration 0 and 5. 

For backward compatibility, MPDCCH transmission in TDD special subframe configuration 0 and 5 is supported only for MPDCCH mapped to UE specific search space without repetition. A new ECCE may be defined. For example, the number of EREGs per ECCE can be increased to 16, corresponding to 1 ECCE per PRB pair. Alternatively, we can reuse the ECCE definition for TDD special subframe configuration 1, 2, 6, 7, 9 or 10, i.e. using N=8 for the ECCE to EREG mapping but restrict the supported aggregation levels for MPDCCH in special subframe configuration 0/5 by excluding the case of AL=1. 
Proposal 2: Support MPDCCH/PDSCH transmission in TDD special subframe configuration 0 and 5. 
2.3 Configuration
For configuration of the use of LTE control region for MPDCCH/PDSCH, several options can be considered.
· MIB
· SIB1-BR or SIBs
· RRC signaling

Among the above options, we prefer to use SIB1-BR or SIBs to configure the use of LTE control region for MPDCCH/PDSCH. For other options we will see potential limitations. Using MIB is limited by the signalling overhead although the benefit is to support SIB1-BR transmitted in LTE control region. If RRC signalling is used for configuration, then the use of LTE control region for MPDCCH/PDSCH is only supported for unicast transmission. Therefore, a good trade-off is to use SIB1-BR or other SIBs to configure the use of LTE control region for MPDCCH/PDSCH.

According to [1], the usage of LTE control region for MPDCCH/PDSCH is also supported for inband deployment with NR. Different from LTE, downlink control channel in NR is not wideband transmitted but based on the CORESET (control resource set). Therefore, for coexistence with NR, the use of control region for DL transmission cannot be wideband. It may be allowed for some narrowbands without NR PDCCH but not for other narrowbands overlapping with NR PDCCH. 
Proposal 3: The use of LTE control region is configured and enabled via system information. The configuration can be narrowband or PRB specific 
2.4 Others
When LTE control region is indicated for MPDCCH/PDSCH transmission, there is a question whether to prevent the non-BL/CE UEs to access the cell. Therefore, it was proposed in [2] to have one bit signalling in MIB to indicate whether LTE control channels are transmitted or not. When the non-BL/CE UE reads the PBCH, it can obtain the information of network type and give up the SIB1 acquisition since there is no LTE control transmitted in the cell. This can save UE power and reduce the cell acquisition time. However, the 1-bit cell type indicator is only known to Rel-16 non-BL/CE UE, and the legacy LTE UEs shall follow the existing mechanism, i.e. reading the SIBs to get the cell barring information. 

Proposal 4: Preventing the non-BL/CE UEs from accessing the stand-alone eMTC system can be supported by using the existing cell barring mechanism 
3	Summary
In this contribution, we discuss the remaining aspects for using the control region for MPDCCH/PDSCH to the BL/CE UE. We have the following proposals:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: For MPDCCH transmission in LTE control region, the first X symbols of the second slot are copied to LTE control region where X is equal to control region size.
Proposal 2: Support MPDCCH/PDSCH transmission in TDD special subframe configuration 0 and 5. 
[bookmark: _GoBack]Proposal 3: The use of LTE control region is configured and enabled via system information. The configuration can be narrowband or PRB specific 
Proposal 4: Preventing the non-BL/CE UEs from accessing the stand-alone eMTC system can be supported by using the existing cell barring mechanism 
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