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1. Introduction

At the RAN1 #94bis meeting, use of LTE control channel region for LTE-MTC was discussed. Based on the discussion, RAN1 made the following agreements [1].
	Agreement 

Support PDSCH broadcast transmission in LTE control channel region
Agreement

· PDSCH are rate-matched in a backward compatible manner on all available OFDM symbols. FFS on RE mapping details.


In LTE-MTC, DL transmission cannot be mapped within LTE control channel regions to avoid the impact on legacy LTE devices for in-band/guard-band deployment. However, for stand-alone deployment, it decreases spectrum efficiency unnecessarily. In this contribution, we provide our views on the use of LTE control region for DL transmission in LTE-MTC.
2. Discussion 
During the last meeting, RAN1 discussed DL resource allocation schemes in LTE control regions taking into account backward compatibility with legacy LTE-MTC UEs. As mentioned in Section 1, RAN1 agreed that rate-matching scheme for broadcast PDSCH is based on a backward compatible manner with legacy UEs. Thus, we need to discuss further on how to allocate MPDCCH and unicast PDSCH. In terms of backward compatibility with legacy UEs, we can consider the following two alternatives.
· Alt. 1: Rate-matching in a backward compatible manner

· E.g., all or part of MPDCCH/PDSCH are copied into the DL control region.
· Alt. 2: Rate-matching in a NON-backward compatible manner 
· E.g., MPDCCH/PDSCH are rate-matched around all the OFDM symbols including the symbols in LTE control region.
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 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, we can consider the backward compatible rate-matching, e.g. all of MPDCCH/PDSCH is mapped into the LTE control regions, or part of MPDCCH/PDSCH is copied into the LTE control region as the extra resources, while keeping backward compatibility with Rel-15 BL/CE UEs (Alt. 1). 
For the above reasons, RAN1 agreed that broadcast PDSCH are based on Alt.1. Since we cannot find the benefits by using different scheme between broadcast MPDCCH and PDSCH, our preference is that broadcast MPDSCH should be also based on Alt. 1.

For use of unicast signals/channels
Unicast PDSCH mapping manner in the LTE control channel region is not decided yet. From legacy BL/CE UE perspective, all the signals/channels shall be received only in the 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 may be small since we can reuse the EPDCCH manner, which already supports such resource allocation scheme.

On the other hand, for simplicity, there is another way to use legacy LTE control region, i.e., Alt. 1 as in broadcast signals/channels. If Alt.2 provides clear performance gain compared to Alt.1, Alt.2 can be considered. Otherwise, Alt.1 would be enough since unnecessary implementation effort both for eNB and UE should be avoided. We need more discussion on the details of rate matching scheme and comparative evaluation on Alt.1/2, but our current preference is Alt.1 for both unicast MPDCCH and PDSCH.

Proposal 1: If clear performance gain from rate-matching scheme in non-backward compatible manner is not verified, all the signals/channels in LTE control region should be rate-mated in a backward compatible manner
We also need to consider how to enable/disable the use of LTE control region. During the last meeting, several alternatives, i.e., MIB, SIB1-BR, other SI, and UE-specific RRC signaling, were discussed. Since broadcast PDSCH is rate-matched in backward compatible manner, we think the configuration information of the usage of LTE control region should be indicated as early as possible. Considering that MPDCCH/PDSCH starting symbol for LTE-MTC is indicated by SIB1-BR, it is beneficial that the usage of LTE control region is also configured via SIB1-BR. Therefore, we slightly prefer signaling via SIB1-BR.
Proposal 2: Indicate the usage of LTE control channel region for LTE –MTC via SIB1-BR
3. Conclusion 

In this contribution, we discuss on the use of LTE control region for DL transmission in LTE-MTC. Based on the discussion, following proposals are made.

Proposal 1: If clear performance gain from rate-matching scheme in non-backward compatible manner is not verified, all the signals/channels in LTE control region should be rate-mated in a backward compatible manner
Proposal 2: Indicate the usage of LTE control channel region for LTE –MTC via SIB1-BR
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