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1 Introduction
In the WID, the following objectives are in the scope of Rel16 additional enhancement of MTC [1]:
	Extreme coverage for non-BL UEs:

· Specify CE mode A and B improvements for non-BL UEs from among the following list[RAN1, RAN2, RAN4]

· Enhancements to idle mode mobility

· UE demodulation performance requirements for 2 RX antennas and full duplex FDD

· Dual layer DL reception

· Feedback based on CSI-RS

· ETWS/CMAS in connected mode



In this paper, we focus on two aspects, which may have impact on RAN2 protocol, including enhancements to idle mode mobility and ETWS/CMAS in connected mode.

2 Discussion
2.1 Enhancements to idle mode mobility

In Rel15, non-BL UEs in CE mode basically have the same features as BL UEs in IDLE mode. Actually, non-BL UEs can operate by monitoring either PDCCH or MPDCCH. In Rel15, the operation mode of either PDCCH or MPDCCH of non-BL UE is mainly determined based on RSRP and RSRQ. CE mode is chosen only for the purpose of coverage enhancement. In Rel16, non-BL UEs can be further enhanced to operate in enhanced coverage or normal coverage for other purposes, e.g. lower complexity, shorter latency, higher reliability and more power saving.

Therefore, the enhancement of non-BL UEs in IDLE mode could consider the following two aspects:
1) Non-BL UEs in enhanced coverage support some features of UEs in normal coverage

In Rel16, non-BL UEs in enhanced coverage can be enhanced to support some behaviors of Rel15 UEs in normal coverage.
One example is to allow non-BL UEs in CE mode to receive paging by monitoring PDCCH since non-BL UEs support larger bandwidth than BL UEs. Then it is possible to increase the paging message size and paging capacity for non-BL UEs. Consequently, the paging latency can be decreased. The drawback is, normally, the radio quality is poor in CE mode. Hence, it will be difficult to successfully decode the PDCCH for paging without repetition.
2) Non-BL UEs in normal coverage support some features of UEs in CE mode
In Rel16, non-BL UEs in normal coverage (i.e. with good RSRP and RSRQ) can be enhanced to support some behaviors of Rel15 UEs in CE mode.

One use case could be that non-BL UEs with good RSRP and RSRQ receive system information and paging by monitoring MPDCCH on the narrowband. With repetition, the reliability of SI reception can be enhanced for non-BL UEs. By only monitoring one of the narrow paging bands, non-BL UEs can receive paging messages with less power consumption.
RAN2 can consider these two aspects as candidate options to enhance non-BL UEs in idle mode. Which aspect needs to be enhanced should be determined based on the motivation identified by RAN2, e.g. lower complexity, short latency, higher reliability and power saving.

Based on the discussions above, we propose the following aspects for non-BL UEs idle mode enhancement.

Proposal 1: The scope of idle mode enhancements for non-BL UEs includes the following:

· non-BL UEs in enhanced coverage support some features of UEs in normal coverage;
· non-BL UEs in normal coverage support some features of UEs in CE mode.
2.2 ETWS/CMAS in connected mode
In Rel15, non-BL UEs in CE mode don’t receive paging in connected mode. Therefore, non-BL UEs in CE mode are not able to receive the notifications for ETWS/CMAS and the corresponding SI message for ETWS/CMAS. In Rel16, non-BL shall obtain such emergency information in connected mode, rather than wait for receiving those after transition to idle mode.
In order to receive ETWS/CMAS when the UE is in connected mode, the following options can be considered:
1) Network releases the Non-BL UEs in connected mode to idle mode

This option has no specification impact. NW can already today trigger the RRC_CONNECTED to RRC_IDLE transition by implementation. However, this may cause interruption to the ongoing data transmission/reception. The latency of RRC state transition is also not acceptable for emergency services such as ETWS/CMAS information receiving. 
2) Dedicated signaling to deliver the ETWS/CMAS information

This option requires the system information of ETWS/CMAS to be conveyed by dedicated RRC signaling. If the number of non-BL UEs in connected mode is large, the dedicated signaling is not efficient compared with broadcast signaling. Since the network may have to transmit the ETWS/CMAS information to the non-BL UEs one by one, the delay could be relatively high for some UEs. Additionally, the standardization effort needed to support transmit the system information of ETWS/CMAS by dedicated RRC signaling may be significant.
3) Non-BL UEs receive paging in connected mode 
This option is not supported in Rel15 non-BL UE in CE mode. Since UEs need to monitor the common search space for paging DCI, RAN1 impact is required to be analyzed. From RAN2 point of view, non-BL UEs monitoring paging may slightly increase the power consumption, but it’s not a severe issue compared to the overall power consumption in connected mode .
From the above analysis, the third option seems more reasonable, unless RAN1 identifies any big issue. Therefore, RAN2 needs to send RAN1 an LS to clarify the feasibility to receive paging in connected mode for non-BL UEs, before down selecting any option.
Proposal2: For supporting ETWS/CMAS in connected mode, an LS is needed to ask RAN1 the feasibility to receive paging in connected mode for non-BL UEs.
We also provide the draft LS in [2].
3 Conclusion
In this document we the enhancements to idle mode mobility and ETWS/CMAS in connected mode, and made following proposals:
Proposal 1: The scope of idle mode enhancements for non-BL UEs may include followings:

· non-BL UEs in enhanced coverage support some features of UEs in normal coverage;
· non-BL UEs in normal coverage support some features of UEs in CE mode.
Proposal2: For supporting ETWS/CMAS in connected mode, an LS is needed to ask RAN1 about the feasibility to receive paging in connected mode for non-BL UEs.
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