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1. Introduction

At the RAN1 #94 meeting, Rel-16 WI on LTE-MTC/NB-IoT enhancement started. Based on the discussion, RAN1 made the following agreements on use of LTE control channel region for LTE-MTC UEs [1].
	Agreement

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 

Agreement

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.


In this contribution, we discuss the aspects for using LTE control region for DL transmission for LTE-MTC and provide our initial views on this. 

2. Discussion 
In LTE-MTC, DL transmission cannot be mapped within LTE control channel regions to avoid the impact on legacy LTE devices and it is natural for in-band/guard-band deployment. However, for stand-alone deployment, it decreases spectrum efficiency unnecessarily. LTE-MTC will be continuously operated even after LTE is replaced by NR in the frequency band. In such a case, the LTE control region can be used for LTE-MTC. In future, there will be more chance that stand-alone LTE-MTC is deployed. In those case, enabling LTE control channel region for LTE-MTC significantly improves LTE-MTC spectrum efficiency. Therefore, considering the lifespan of LTE-MTC as well as future LTE and NR deployment scenarios, usage of LTE control regions for LTE-MTC should be specified in Rel-16. We need to discuss how to allocate DL resources in LTE control regions taking into account backward compatibility with legacy LTE-MTC UEs. Based on the discussion at the last meeting, the following two alternatives were discussed. 

Alt. 1: All or part of MPDCCH/PDSCH are mapped or copied into the DL control region.
Alt. 2: MPDCCH/PDSCH are rate-matched around all the OFDM symbols including the symbols in LTE control region.
For use of unicast signals/channels
As mentioned previously, from legacy BL/CE UE perspective, all the signals/channels shall be received only in legacy PDSCH region. On the other hand, to improve detection reliability, at least unicast MPDSCH/PDSCH can be rate-matched around all the OFDM symbols which include legacy LTE control region (Alt. 2). In this case, some specification modification would be needed for resource allocation scheme in MPDCCH. However, specification impact would be small since we can reuse the EPDCCH manner, which already supports such resource allocation scheme. On the other hand, for simplicity, we can consider another way to use legacy LTE control region where all the channels/signals are transmitted following Alt. 1. This option would provide some implementation/operation simplicity. Therefore, RAN1 should discuss first which alternative is optimal for each channel/signal since we consider it is better to apply Alt. 2 at least for unicast MPDCCH/PDSCH 
For use of broadcast signals/channels
If we consider frequency bands that cannot be camped by Rel.15 BL/CE UEs, it is clear that LTE control region can be used also for broadcast signals/channels. However, for LTE bands, at least rate-matching scheme in the legacy LTE-IoT control region shall not be changed for broadcast signal, e.g. SIB, common search space, etc. In this case, all of MPDCCH/PDSCH can be mapped into the LTE control regions, or part of MPDCCH/PDSCH can be copied into the LTE control region as the extra resources, while keeping backward compatibility with Rel.15 BL/CE UEs (Alt. 1). Assuming that this functionality would be based on UE capability signaling, it simply provides more flexible NW operation. However, Alt. 1 for broadcast signals/channels provides performance improvements ONLY for Rel.16 BL/CE UEs. Considering that all UEs anyway need to decode broadcast signals/channels, we are not sure about specific use case to improve detection reliability of broadcast signals/channels only for Rel.16 BL/CE UEs. 
Proposal 1: For the use of LTE control channel region, the following alternatives should be studied for each signal/channel.
Alt. 1: All or part of MPDCCH/PDSCH are mapped or copied into the DL control region.
Alt. 2: MPDCCH/PDSCH are rate-matched around all the OFDM symbols including the symbols in LTE control region.
Proposal 2: Alt. 2 should be applied at least for unicast MPDCCH/PDSCH

· The specific use case on the use of LTE control region for broadcast signals/channels should be discussed in this meeting. 

Since start symbol of PDSCH region is configured by SIB1-BR in LTE MTC and it highly depends on this functionality, we think it is natural to indicate enable/disable information via SIBx-BR. But it is better to study first the details of resource allocation scheme.

Proposal 3: Use of LTE control channel region for LTE –MTC should be configurable 

· FFS: configured by by SIBx-BR or higher layer signaling
3. Conclusion 

In this contribution, we discuss on the aspects for using LTE control region for DL transmission for LTE-MTC and the following proposals are made.
Proposal 1: For the use of LTE control channel region, the following alternatives should be studied for each signal/channel.

Alt. 1: All or part of MPDCCH/PDSCH are mapped or copied into the DL control region.
Alt. 2: MPDCCH/PDSCH are rate-matched around all the OFDM symbols including the symbols in LTE control region.
Proposal 2: Alt. 2 should be applied at least for unicast MPDCCH/PDSCH

· The specific use case on the use of LTE control region for broadcast signals/channels should be discussed in this meeting. 

Proposal 3: Use of LTE control channel region for LTE –MTC should be configurable 

· FFS: configured by by SIBx-BR or higher layer signaling
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