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1. Introduction

At the RAN1 #95 meeting, use of LTE control channel region for LTE-MTC was discussed. Based on the discussion, RAN1 made the following agreements [1].
	Agreement

LTE control channel can be used for MPDCCH that is used to schedule broadcast PDSCH channel
Agreement

For MPDCCH transmission in LTE control region, part of the MPDCCH are mapped into the LTE DL control region.

Agreement

For PDSCH transmission in LTE control region, rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0.


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 on the use of LTE PDCCH region
2.1. UE capability
At the RAN1#94bis, the support of broadcast PDSCH transmission in LTE PDCCH region is agreed. In addition, as described in previous section, RAN1 also agreed that LTE PDCCH region can be used for MPDCCH that is used to schedule broadcast PDSCH. 

At least from legacy BL/CE UE perspective, all the signals/channels shall be mapped within legacy LTE PDSCH region. In the case, eNB does not need to differentiate for each UE’s capability to monitor LTE PDCCH region as long as eNB follows legacy RE mapping manner within legacy PDSCH region. In the case, it is very natural that the use of LTE PDCCH region is configured only by system information, e.g. MIB or SIB1-BR. On the other hand, for the case of unicast MPDCCH/PDSCH, all the OFDM symbols can be used for eMTC UEs, which has capability to monitor LTE PDCCH region. In this case, the time/frequency region that is rate-matched for unicast MPDCCH/PDSH may be different based on the UE capability to monitor LTE PDCCH region. We need further discussion on the details of RE mapping, but we simply provide following proposal. 

Proposal 1: The use of LTE PDCCH region for unicast MPDCCH/PDSCH should be based on the reporting of UE capability signalling.

2.2. NW configuration 
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 at least broadcast MPDCCH/PDSCH is rate-matched with backward compatible manner, we think the configuration information of the use 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 prefer signaling via SIB1-BR.

Proposal 2: The usage of LTE PDCCH region is configured via SIB1-BR

2.3. CRS presence 
In the case that MPDCCH/PDSCH is mapped into LTE PDCCH region, it is not clear whether CRS is also mapped into LTE PDCCH region. Even in the stand-alone MTC case, legacy eMTC UEs may try to channel estimation based on CRS, which is mapped into LTE PDCCH region. In the sense, we need to study further on the presence of CRS in LTE PDCCH region and additional signaling for possible enhancement if needed. 
Proposal 3: Study the presence of CRS in LTE PDCCH region for legacy eMTC UE.
2.4. RF retuning
In Rel-13, guard period of frequency retuning was supported. In the case, if the use of LTE PDCCH region is enabled, first one or two symbols in the first subframe for each frequency hop would be dropped. For MPDCCH, RAN1 agreed that part of the MPDCCH are mapped into the LTE PDCCH region. Therefore, the impact from this issue would be small. In the sense, our preference is to assume that eMTC UEs does not need to receive all the OFDM symbols in LTE PDCCH region at least for MPDDCH in LTE PDCCH region. On the other hand, for PDSCH, RAN1 also agreed that rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0. The details of rate-matching for PDSCH in LTE PDCCH region is under discussion, but we consider the impact from this issue is also small even for PDSCH in LTE PDCCH region.

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: The use of LTE PDCCH region for unicast MPDCCH/PDSCH should be based on the reporting of UE capability signalling.

Proposal 2: The usage of LTE PDCCH region is configured via SIB1-BR

Proposal 3: Study the presence of CRS in LTE PDCCH region for legacy eMTC UE.
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