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1 Introduction
In RAN2 and RAN1, following agreements [1-4] were made for use of LTE Control Channel Region for DL transmission:
	Agreements in RAN2:

· The standalone deployment supports legacy operations for legacy BL UEs or UEs in CE mode.

· LTE control channel region for DL transmission is supported for Rel-16 BL UEs and UEs in CE mode.
Agreements in RAN1:

· FFS whether and for what broadcast transmission (e.g. SIBs, paging, SC-PTM, Msg2, etc.) use of LTE control channel region for MPDCCH and PDSCH are applied.

· Support PDSCH broadcast transmission in LTE control channel region
· LTE control channel can be used for MPDCCH that is used to schedule broadcast PDSCH channel.

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




In this paper, we discuss the issue further from RAN2 point of view.
2 Discussion
RAN2 agreed the standalone deployment supports legacy operations for legacy BL UEs or UEs in CE mode, to avoid the backward compatibility problems. In that way, for stand-alone deployment, we assume that legacy LTE operation on PDCCH is not supported. That means legacy LTE system information scheduled by PDCCH is not broadcast in this deployment. Since SIB1 is not present, these UEs will treat the standalone cell as barred even in normal coverage. Therefore, the standalone deployment does not support the legacy LTE operation in normal coverage mode.

Proposal 1: The standalone deployment does NOT support the operation in normal coverage mode.

For legacy non-BL UE not supporting CE mode, if Proposal1 is agreed, it cannot work in the standalone deployment without legacy LTE operation.
For Rel-16, there will also be non-BL UEs supporting CE mode and non-BL UEs not supporting CE mode. As a general principle we do not require a UE which does not support a feature to implement something related to that feature, therefore it can also be concluded that a non-BL UE not supporting CE cannot be supported in the standalone deployment.
Proposal 2: The standalone deployment does NOT support legacy and Rel-16 non-BL UEs not supporting CE mode.

For BL UEs, they can work, via CE mode, in normal coverage and enhanced coverage of the standalone cell – such UEs will always act upon the information received in SIB1-BR. However, non-BL UEs supporting CE mode, according to current specification, when the UEs attempt to select the standalone cell, they try to read SIB1 or SIB1-BR. Since there is no SIB1, the UEs may attempt to receive SIB1-BR to check the S criteria for normal coverage and enhanced coverage. If the UEs are in normal coverage after checking S criteria, since there is no SIB1, the UEs will treat the cell as barred. If the UEs are in enhanced coverage, they can camp on the cell in CE mode. Then there is an anomaly for the standalone deployment that non-BL UEs supporting CE mode are allowed to work in relatively bad coverage but on the contrary are not allowed to work in good coverage as shown below. 
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Figure 1 Standalone deployment

For non-BL UEs in normal coverage, even though there is no PDCCH in the standalone cell, the non-BL UEs supporting CE mode are capable of monitoring MPDCCH. In Rel-15 and earlier releases, if non-BL UEs consider themselves in normal coverage, PDCCH rather than MPDCCH will be monitored. When considering the Rel-16 enhancement, it could be possible to allow non-BL UEs in normal coverage to monitor MPDCCH with some standardization effort. 

Additionally, for non-BL UEs supporting CE mode but in normal coverage, there is another anomaly. After a non-BL UE selects the standalone cell by considering itself in enhanced coverage, the RSRP and RSRQ may become better due to mobility. Once the criterion of normal coverage is satisfied for this non-BL UE, it considers itself in normal coverage. If this non-BL UE is not allowed to monitor MPDCCH, it treats the cell as barred, since no SIB1 can be obtained. It is not rational to allow the access of UE with bad signal strength and bar the access of UE with good signal strength.
Observation1: It is strange to allow a UE working in bad signal strength but not to allow the UE working in good signal strength. This is something we may have to live with for the legacy UE, but it is something we may be able to address with a Rel-16 UE.
Legacy non-BL UEs supporting CE mode, anyway, cannot work in the normal coverage of the stand-alone cell since there is barring mechanism due to no SIB1 broadcasted. For Rel-16, the non-BL UEs supporting CE mode but in normal coverage can work in the standalone cell with some standardization effort to improve the operation robustness for non-BL UEs.

Therefore, we propose to support that Rel-16 non-BL UEs supporting CE mode can operate in CE mode in the standalone cell, even if the legacy criterion S in normal coverage of the cell is fulfilled. This feature should be supported in both idle mode and connected mode. Otherwise, when the legacy criterion S in normal coverage is fulfilled, even if UE can camp on the standalone cell in idle mode, after entering connected mode, UE cannot work if not allowed to operate in CE mode anyway.

Proposal 3: Rel-16 non-BL UEs supporting CE mode, with the legacy criterion S in normal coverage fulfilled, can operate in CE mode, in both idle and connected mode, in the standalone cell.
3 Conclusion
In this document we discuss the standalone deployment for Rel-16 MTC, and made following proposals:
Proposal 1: The standalone deployment does NOT support the operation in normal coverage mode.

Proposal 2: The standalone deployment does NOT support legacy and Rel-16 non-BL UEs not supporting CE mode.

Observation1: It is strange to allow a UE working in bad signal strength but not to allow the UE working in good signal strength. This is something we may have to live with for the legacy UE, but it is something we may be able to address with a Rel-16 UE.
Proposal 3: Rel-16 non-BL UEs supporting CE mode, with the legacy criterion S in normal coverage fulfilled, can operate in CE mode, in both idle and connected mode, in the standalone cell.
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