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1	Introduction
At RAN#80, a new Work Item (WI) on “Rel-16 MTC enhancements for LTE” was approved [1]. One of the work item objectives includes optimizations targeting stand-alone LTE-MTC deployment: 
	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 present initial thoughts on how to achieve this work item objective. 
[bookmark: _Ref178064866]2	Discussion
One of the differences in a stand-alone LTE-MTC deployment compared to LTE-MTC deployed within a Rel-13/14/15 LTE carrier is that the LTE control region is no longer occupied by legacy Rel-8 LTE channels but can be used for the channels relevant for LTE-MTC. Specifically, the WI objective targets MPDCCH/PDSCH transmission in the PDCCH region. 
Since no PDCCH is transmitted in a stand-alone LTE-MTC deployment, the LTE control region can be set to a minimum number of OFDM symbols, which is two in a 1.4 MHz system and one for all other system bandwidths. 
Due to the side condition that also legacy operation shall be supported for legacy BL/CE UEs, it is not motivated to perform any major changes to the MPDCCH/PDSCH coding or RE mapping. Specifically, it is beneficial if the common control signals, such as system information transmission on PDSCH and common search space transmissions on MPDCCH, are done such that they are decodable by both legacy UEs and Rel-16 stand-alone optimized UEs. There would otherwise have to be separate ways of performing transmissions to Rel-16 UEs and legacy ones, which is highly undesirable due to the associated overhead. Therefore, we propose a simple solution similar to the PBCH repetition that was introduced in Rel-13, namely to perform OFDM symbol-wise repetition of parts of the MPDCCH/PDSCH transmission. This has the effect that some of the encoded bits are being sent with higher power than others. Even if this may not be an optimal way of improving the code rate, it can be considered as a simple and good enough solution, in particular given the condition on backwards compatibility. 
[bookmark: _Toc521675884]In a stand-alone LTE-MTC deployment, parts of MPDCCH and PDSCH are copied symbol-wise into the legacy LTE control region. 
Details on how to perform this symbol-wise copying can be discussed going forward, but a simple, yet effective option would be to define a fixed pattern in which the OFDM symbols with MPDCCH/PDSCH data are copied into the legacy LTE control region. 
[bookmark: _Hlk521669909]Depending on the radio environment in which a stand-alone LTE-MTC carrier is deployed, it may be desired to specify different behavior with respect to transmissions the LTE control region, e.g. due to coexistence considerations. It may therefore be preferable that this behavior is configurable.
[bookmark: _Toc521669411][bookmark: _Toc521675885]Use of LTE control channel region for DL transmission to BL/CE UEs is configurable. 

It is reasonable to assume that the default behavior in a pure stand-alone deployment would be to configure the Rel-13/14/15 start symbol for MPDCCH and PDSCH to the minimum value (i.e., 1 or 2), and use the LTE control region for additional repetitions as outlined above. This way, the usage of the physical resources is maximized both for legacy Rel-13/14/15 UEs and Rel-16 UEs, and both for MPDCCH and PDSCH. However, it is also possible to consider other deployment scenarios that might benefit from other (semi-static) configurations, or even more dynamic use of the LTE control region. In this way, the LTE-MTC operation can be more flexible in terms of coexistence with other communications standards, such as NR or ordinary LTE. One way of introducing more dynamic use of the control region would be to define a DCI format including one or more bits indicating the start symbol of a subsequent PDSCH transmission. This feature would typically be applicable only to Rel-16 devices capable of decoding the new DCI format in a UE-specific search space, whereas legacy UEs would have to resort to the Rel-13/14/15 behavior.
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc521675886]A simple semi-statically configured use of the LTE control region can be introduced for a pure stand-alone deployment, both for MPDCCH and PDSCH.
[bookmark: _Toc521675887]A more flexible use of the LTE control region can be introduced to allow for better coexistence properties in other deployment scenarios.
3	Conclusion
This contribution has presented initial thoughts on using the LTE control channel region for DL transmission in LTE-MTC. Based on the discussion we propose the following:
Proposal 1	In a stand-alone LTE-MTC deployment, parts of MPDCCH and PDSCH are copied symbol-wise into the legacy LTE control region.
Proposal 2	Use of LTE control channel region for DL transmission to BL/CE UEs is configurable.
 We also made the following observations: 
Observation 1	A simple semi-statically configured use of the LTE control region can be introduced for a pure stand-alone deployment, both for MPDCCH and PDSCH.
Observation 2	A more flexible use of the LTE control region can be introduced to allow for better coexistence properties in other deployment scenarios.
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