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1. Introduction

At the RAN plenary #80, work plans on Rel.16 enhancements for LTE-MTC were approved. According to the work item description, one objective refers to improve stand-alone LTE-MTC deployment as follows [1]. 
	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 this contribution, we provide our views on possible enhancements of stand-alone LTE-MTC for Rel.16. 
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. Based on the e-mail discussion [2], 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. This work also needs discussion from various aspects, e.g. impact on existing LTE devices, connectivity to 5G core network ,which is also discussed in RAN4 and RAN2, and so on. At least following aspects should be taken into account from RAN1 perspective.

· Possible use case

· At least for stand-alone LTE-MTC. But, we are open to discuss possible enhancement for in-band operation with NR

· Supported bandwidth
· At least 1.4 MHz and 5MHz should be targeted
· Backward compatibility

· It should be studied whether or not negative impact on the existing LTE devices is seen.
· It should be investigated when LTE control region can be used. More specifically, check whether to allow Rel-16 LTE-MTC UEs to use LTE control region during initial access procedure.
· Connectivity to 5G core network

· Specification impact

· Whether or not CQI/MCS/TBS will be impacted
· Whether or not new RS is needed.

· Whether or not higher layer impact is seen.

Based on the discussion above, we provide the following proposals.

Proposal 1: RAN1 should discuss further on the use of LTE control channel region for DL transmission for LTE-MTC.

Proposal 2: Decide on whether or not to allow Rel-16 LTE-MTC to use LTE control channel region during initial access considering the impact on the legacy LTE-MTC UEs.

3. Conclusion 

In this contribution, we discuss on enabling DL transmission in LTE control channel regions. Based on the discussion above, we made following proposals. 
Proposal 1: RAN1 should discuss further on the use of LTE control channel region for DL transmission for LTE-MTC.

Proposal 2: Decide on whether or not to allow Rel-16 LTE-MTC to use LTE control channel region during initial access considering the impact on the legacy LTE-MTC UEs.

References
[1] 3GPP RAN #80, RP-181450, Ericsson, “New WID on Rel-16 MTC enhancements for LTE”, June  2018

[2] 3GPP RAN#80, RP-180747, Ericsson, “Summary of email discussion on IoT_MTC”, June 2018.
