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1 Introduction

In RAN #80 meeting, new WID on Rel-16 MTC enhancements for LTE was agreed [1]. One of the objectives is studying use of LTE control channel region for DL transmission:

	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 RAN1#94 bis, the following agreements have been made:

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

--- FFS on RE mapping details.

· Support PDSCH broadcast transmission in LTE control channel region


In RAN1#95, the following agreements have been made:

	· 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.


In this contribution, we will provide some consideration and proposals from RAN2 perspective.
2 Discussion
RAN1 has agreed to support PDSCH broadcast transmission or MPDCCH transmission/PDSCH transmission in LTE control channel region. 
In the broadcasted configuration for SIB transmission in the SIB1, there already has the information about the start symbol in a subframe. After supporting DL transmission in LTE control channel region, which additional symbols can be used for SIB transmission could be directly known by the UE and no other configuration for this function need to be broadcasted. However, we assume such function is based on some special deployment, then an enable indication would be needed. That means, only after the UEs get this enable indication, the R16 UE can assume there have more available OFDM symbols and the UE can deduce all the available OFDM symbols location by itself.

Considering only 1 bit is needed for this enable indication, it is feasible to include it in MIB. Then both of the SIB1 and other SI can be transmitted in LTE control channel region and their performance would be enhanced. Moreover, we think there may have another benefit for using MIB. As this new bit can also implicitly indicate eMTC stand-alone deployment, e.g., indicate the current MIB message would only be available for eMTC UEs, then the existing 3 bits used for providing PHICH configuration can be released and seen as 3 spare bits. In a summary, once this new bit is set, these 3bits can be used for other purpose for eMTC. 

Proposal 1: It’s suggested to introduce a 1bit indicator in MIB for enabling the use of LTE control channel region for broadcast transmission.
Observation 1: After introducing 1 bit indication in MIB for enabling the use of LTE control channel region, once this new bit is set, the existing 3 bits in MIB used for providing PHICH configuration can be used for other purposes for eMTC.

After supporting LTE control channel region for DL broadcast transmission, it’s obvious the additional OFDM symbols can also be used for DL unicast transmission. But it’s also obvious that only when the UE exactly knows eNB will schedule the transmission on them, it can detect these symbols for unicast transmission. Similar to broadcast case, we think no configuration but only an enable indication is needed via dedicated signalling.

Proposal 2: It’s suggested to introduce a 1bit indication in dedicated signaling for enabling/disabling the use of LTE control channel region for DL unicast transmission.
In order to help eNB to decide whether a certain UE can be enabled to receive DL unicast transmission in LTE control region, it’s obvious a UE capability would be needed. 
Proposal 3: UE capability of supporting PDSCH transmission in LTE control channel region need to be defined.
3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:

Observation 1: After introducing 1 bit indication in MIB for enabling the use of LTE control channel region, once this new bit is set, the existing 3 bits in MIB used for providing PHICH configuration can be used for other purposes for eMTC.
Proposal 1: It’s suggested to introduce a 1bit indicator in MIB for enabling the use of LTE control channel region for broadcast transmission.
Proposal 2: It’s suggested to introduce a 1bit indication in dedicated signaling for enabling/disabling the use of LTE control channel region for DL unicast transmission.
Proposal 3: UE capability of supporting PDSCH transmission in LTE control channel region need to be defined.
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