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1 Introduction
The following objective 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 the last meeting, RAN2 agreed the intention to support CMAS/ETWS for non-BL UEs in CE mode for connected mode.

In this paper, we focus on the two aspects, which may have impact on RAN2 protocol, including the enhancements to idle mode mobility and ETWS/CMAS support 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. Actually, non-BL UEs can operate by monitoring either PDCCH or MPDCCH. In Rel15 and earlier releases, the operation mode, i.e. whether PDCCH or MPDCCH is used, is mainly determined based on RSRP and RSRQ. 
In Rel16, non-BL UEs in normal coverage (i.e. with good RSRP and RSRQ) can be further enhanced to operate in CE mode for other purposes, e.g. higher reliability and more power saving. 

One use case is that non-BL UEs with good RSRP and RSRQ receive system information and paging by monitoring MPDCCH on the narrow band. With repetition, the reliability SI transmission can be enhanced for non-BL UEs. By only monitoring one of the narrow paging bands, non-BL UEs can save power  by monitoring only a narrow bandwidth.

When a Rel16 non-BL UE supporting CE mode selects a cell with the cell selection criterion S in normal coverage fulfilled, it can potentially operate on either NC mode or CE mode depending on different purposes. Whether this needs to be controlled by the network needs further discussion.
Proposal 1: Rel16 non-BL UEs supporting CE mode, in the cell with the criterion S in normal coverage fulfilled, can operate in either NC mode or CE mode.

2.2 ETWS/CMAS in connected mode
In order to receive the ETWS/CMAS in connected mode, two steps can be discussed separately: how to notify the ETWS/CMAS and how to deliver the content of ETWS/CMAS.
Step1: Options to notify the ETWS/CMAS

Option 1: Monitoring P-RNTI in connected mode

In this option, a UE in connected mode monitors the P-RNTI on its paging narrow band. At the same time, data transmission will be scheduled by C-RNTI. If the paging narrow band is not the narrow band for C-RNTI monitoring, UE may need to monitor two narrow bands. This brings additional power consumption and UE complexity. Note that ETWS/CMAS is a rare case, and MTC UEs usually stay in connected mode for a short time, the power consumption is not a critical issue from UE side. Network could schedule the data transmission in UE’s paging narrow band, or UE could monitor for P-RNTI in its configured narrowband. In that case, UE only needs to monitor one narrow band and monitoring either the P-RNTI in the PO or the C-RNTI.

Option 2: Monitoring C-RNTI

If the ETWS/CMAS could be notified in the DCI addressed by C-RNTI, UE only needs to monitor the C-RNTI in connected mode for both data transmission and ETWS/CMAS notification. The UE complexity will be lower with this option. However, a new DCI format including both resource scheduling and ETWS/CMAS notification may be needed. This standard effort introduces RAN1 impact.
Option3: Monitoring P-RNTI in idle mode

In this option, network needs to first release all the UEs from connected mode to IDLE mode. Then legacy ETWS/CMAS notification methods can be used. This option has no specification impact. NW can trigger the RRC_CONNECTED to RRC_IDLE transition by implementation. However, this may cause interruption to the ongoing data transmission. The latency of RRC state transition is not acceptable for emergency e.g. ETWS/CMAS information receiving.
In summary, option 1 and option 2 have their own advantages and require RAN1 analysis.
Proposal 2: Monitoring P-RNTI or C-RNTI for ETWS/CMAS notification will be considered by RAN2. The down selection requires RAN1 inputs.
Step2: Options to deliver the content of ETWS/CMAS

Option 1: By legacy broadcasted SI
After the notification of ETWS/CMAS, UE can receive the SI as per the legacy operation in idle mode. Receiving ETWS/CMAS in the SI narrow band may require more complexity since UE may need to switch the narrowband temporarily to receive system information. The advantage of this option is high delivery efficiency from the network point of view.

Option 2: By dedicated signaling

In this option, the content of ETWS/CMAS will be delivered to each UE in connected mode by dedicated signaling. The standard needs to support transmit the system information of ETWS/CMAS by dedicated RRC signaling. Since the network has to transmit the ETWS/CMAS information to the non-BL UEs individually, the delay may be relatively high for some UEs. This option imposes less impact on the UE side. Additionally, the low delivery efficiency from the network point of view may be an issue if the number of UEs in connected mode at the same time is relatively high.

In summary, option 1 requires more UE effort to receive the ETWS/CMAS content. Option 2 requires more network effort to deliver that content. Due to the high network load and delay required to deliver ETWS/CMAS to non-BL UEs in option 2, option 1 is slightly preferred.
Proposal 3: Legacy broadcasted SI will be used to deliver the ETWS/CMAS content.
3 Conclusion
In this document we the enhancements to idle mode mobility and ETWS/CMAS in connected mode, and made following proposals:
Proposal 1: Rel16 non-BL UEs supporting CE mode, in the cell with the criterion S in normal coverage fulfilled, can operate in CE mode.

Proposal 2: Monitoring P-RNTI and/or C-RNTI for ETWS/CMAS notification will be considered by RAN2. The down selection requires RAN1 inputs.

Proposal 3: Legacy broadcasted SI will be used to deliver the ETWS/CMAS content.
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