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Discussion and decision
1 Introduction

In RAN2#103bis meeting, following agreement was made.
=> RAN2 intends to support CMAS/ETWS for non-BL UEs in CE mode in connected mode.
In RAN2#105 meeting, following agreement was made.

· SIBs for ETWS and CMAS are not provided via dedicated signaling.
In RAN2#105bis, following working assumption was made and LS was sent to RAN1 for feedback.
· Working assumption: In connected mode non-BL UEs in CE monitor MPDCCH to receive ETWS indication and/or CMAS indication using CSS in the same narrowband where unicast transmission can be received.
In this contribution, we discuss the options for non-BL UEs operating in CE mode to obtain the ETWS/CMAS information after receiving notification while in connected mode.
2 Discussion
Non-BL UEs operating in BR/CE mode are not required to monitor the USS and CSS MPDCCH (type-1 and type-2) simultaneously when in connected mode, therefore these UEs do not monitor P-RNTI in the MPDCCH to receive any paging message in connected mode. Currently, if network wants to send the ETWS/CMAS notification to UEs operating in CE mode, then it will have to release all the UEs to IDLE mode and send the notification using paging in MPDCCH with CRC scrambled with P-RNTI in the paging occasion. After receiving the notification, UE has to acquire the latest SIB10/11/12. This method would incur additional signalling overhead, delay, radio resources and UE power consumption in receiving the notification. It may also disrupt unicast traffic. On the other hand, non-BL UEs are capable of receiving paging message in connected mode when operating in WB mode. 
2.1 ETWS/CMAS notification 
As described in [1], there are different options to notify a non-BL UE in CE mode and RRC_CONNECTED about the ETWS/CMAS information to come. The working assumption is that (if it is feasible from RAN1 point of view) UE can monitor the CSS and USS in the same unicast narrowband and the notification can be scheduled in the CSS.

As in legacy LTE, UE should be able to monitor the P-RNTI in any PO at least once in a paging DRX cycle which will have the least interruption to the unicast message. The network can set the appropriate value of parameter nB such that there is no overlapping of paging repetitions over multiple POs.
Proposal 1. For ETWS/CMAS notification in connected mode, UE monitor CSS in any PO at least once in a paging DRX cycle.
2.2 ETWS/CMAS information
For a non-BL UE operating in CE mode in connected mode, different options can be considered to acquire the ETWS/CMAS information as described in [1]. However, it was agreed in RAN2#105 that dedicated signalling is not used for providing the ETWS/CMAS information. It is important to highlight that if SIB10/11/12 needs to be acquired, the UE may not have up to date SI scheduling information (as a UE in CE is not required to have up to date MIB/SIB(s)). Upon receiving the notification, the options to acquire the ETWS/CMAS information can summarized below.
Option # 1: Acquire MIB to obtain SIB1-BR and SIB10/11/12 (indication is provided via an earlier notification)

Option # 2: Acquire SIB1-BR and/or SIB10/11/12 (SI scheduling information can be provided via an earlier notification)

Option # 3: Switch to WB operation to acquire SIB10/11/12 conveyed via SystemInformation message (instead of SystemInformation-BR message)
Option # 4: Leave it to UE (unclear on interruption time)

The PBCH for UEs in enhanced coverage is also broadcast in the central 72 carriers as in LTE and are independent of the narrowband allocated to UEs. With option # 1, UE has to acquire the MIB in the central 72 carriers as in LTE to obtain the scheduling information of SIB1-BR because UE may not be aware of the change in system information and have the updated schedule of SIB10/11/12. This could be add interruption to unicast and power consumption. If ETWS/CMAS notification itself can provide the scheduling information of SIB10/11/12 (e.g., narrowband, periodicity and TBS size) or SIB1-BR, UE can save power by avoiding the acquisition of MIB and SIB1-BR or MIB only, as per option # 2. 
Observation 1. After receiving ETWS/CMAS notification, UE can follow legacy procedure to acquire the SIB10/11/12 which may require for UEs to acquire MIB and SIB1-BR (as per option # 1). An optimization can be done by providing the scheduling information of SIB via the earlier notification (as per option # 2).

In option # 3, upon notification, UE switches to WB (wide or full bandwidth) and will be able to acquire the SIBs conveyed via SystemInformation message (instead of SystemInformation-BR message). This option #3 requires a larger interruption due to switching from BR mode to WB mode and vice versa, and it may not be feasible for UEs in enhanced coverage. Moreover it adds a new requirement for UEs to keep in storage up to date information of the WB and BR SI or to invest even larger times to acquire WB SI and to later discard and reacquire BR SI in order to continue in connected operation in BR. In Option # 4, it is up to UE whether to switch to full bandwidth if it is currently in good coverage or acquire the MIB and BR version of SIBs.
Observation 2. In option # 3 and option # 4, interruption and complexity to UEs in connected mode cannot be ignored due to switching back and forth between BR mode and full WB mode, and the re-acquisition of the different WB and BR SIBs. This also interrupts the UL transmission. Also feasibility in enhanced coverage has to be further studied.
Therefore, in our view option # 2 is the simplest solution. The DCI format 6-2 scrambled with P-RNTI with flag = 0 (direct indication information) has reserved bits available [Ref: TS 36.212, 5.3.3.1.14]. It is possible to use 5 reserved bits for the scheduling information of SIB1-BR. It is also possible to indicate in the direct indication information that scheduling information is same at least over the SI validity time and UE can re-use the same scheduling information, if stored, to acquire the SIB1-BR. In this case, UE may skip acquiring MIB and save power.
Table 1 For example reserved bit in DCI format 6-2 when flag = 0 for paging direct indication.
	Field
	Number of bits
	Description

	Flag for paging/direct indication differentiation
	1
	0 – direct indication, 1 – paging

	Direct Indication Information
	8
	Value 2: etws-Indication

Value 3: cmas-Indication

If UE in connected mode, checks flag for schedulingInfoUnchanged-SIB1-BR

	schedulingInfoUnchanged-SIB1-BR
	1
	1 – No change has occurred in the scheduling information of SIB1-BR at least over the SI validity time. 

	Remaining bits reserved
	
	


Proposal 2. Upon receiving notification, UE proceeds the acquisition of SIB1-BR and corresponding SI-BR message to obtain the ETWS/CMAS information. 

Proposal 3. The ETWS/CMAS notification (i.e., DCI for the direct indication information) can additionally indicate whether or not scheduling information of SIB1-BR has changed. Send LS to RAN1 for the required change in DCI format.
3 Conclusion

The observations captured are the following:
Observation 1.
After receiving ETWS/CMAS notification, UE can follow legacy procedure to acquire the SIB10/11/12 which may require for UEs to acquire MIB and SIB1-BR (as per option # 1). An optimization can be done by providing the scheduling information of SIB via the earlier notification (as per option # 2).
Observation 2.
In option # 3 and option # 4, interruption and complexity to UEs in connected mode cannot be ignored due to switching back and forth between BR mode and full WB mode, and the re-acquisition of the different WB and BR SIBs. This also interrupts the UL transmission. Also feasibility in enhanced coverage has to be further studied.

Based on the observations, following is proposed:
Proposal 1.
For ETWS/CMAS notification in connected mode, UE monitor CSS in any PO at least once in a paging DRX cycle.
Proposal 2.
Upon receiving notification, UE proceeds the acquisition of SIB1-BR and corresponding SI-BR message to obtain the ETWS/CMAS information.
Proposal 3.
The ETWS/CMAS notification (i.e., DCI for the direct indication information) can additionally indicate whether or not scheduling information of SIB1-BR has changed. Send LS to RAN1 for the required change in DCI format.
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