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Discussion and decision
1 Introduction

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 RAN1#97 meeting, RAN1 confirmed the working assumption and sent the Reply LS to RAN2.

· It is feasible for a non-BL UE in CE in connected mode to monitor MPDCCH to receive ETWS indication and/or CMAS indication using Type 0 CSS in the same narrowband where unicast transmission can be received

· It is feasible for a non-BL UE in CE in connected mode to monitor USS and Type 0 CSS simultaneously in the same narrowband 

· Type 0 CSS is also supported in CE mode B

· FFS: Details of DCI format 

In this contribution, we aim to complement the email discussion [106#xx] by addressing other issue not addressed there (such as details on C-DRX state, monitoring CSS in PO and the UE’s action after acquisition of the system information for ETWS/CMAS information) or, by providing additional details in controversial issues (such as reducing power consumption and interruption to unicast transmission after receiving the notification).
2 Discussion
2.1 Checking ETWS/CMAS notification 
As described in [1], there are different options to notify a non-BL UE in CE mode and in RRC_CONNECTED about the ETWS/CMAS information to come. RAN1 has also confirmed that UE can monitor the CSS and USS in the same unicast narrowband and the notification for ETWS/CMAS can be scheduled in the CSS.

As in legacy LTE, UEs capable of ETWS and/or CMAS should be able to monitor CSS at least once every default Paging Cycle to check whether ETWS and/or CMAS notification is present or not. The network can set the appropriate value of parameter nB such that there is no overlapping of paging repetitions over multiple POs. For example, if T is equal to 128rf and parameter nB is set to T/64, then there are two POs in a DRX cycle. The network would need to schedule such notification in CSS in both POs to notify all UEs associated with both POs. Therefore, UE can have freedom to monitor the second PO of the DRX cycle in case UE would have unicast activity during the first PO of the DRX cycle, e.g., HARQ RTT timer would be running or UE would be in DRX sleep.
Proposal 1. For ETWS/CMAS notification in connected mode, UE monitors CSS at least once every default Paging Cycle to check whether ETWS and/or CMAS notification is present or not.
2.2 Receiving ETWS/CMAS information
For a non-BL UE operating in CE mode in connected mode, if ETWS/CMAS notification is received in CSS, different options can be considered to acquire the ETWS/CMAS information as described in [1]. The legacy procedure would be to acquire the MIB in PBCH to receive the scheduling information of SIB1-BR (in order to get the latest scheduling information of SIB10/11/12) as UE may not be aware of the change in system information while being in RRC_CONNECTED. 
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. This could add interruption to unicast and add further UE 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.
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. An optimization can be done by providing the scheduling information of SIB via the notification for UE to save power.
However, what information can be provided in the DCI in CSS may depend on the design of DCI for ETWS/CMAS notification which is in the scope of RAN1. However, RAN2 can also provide feedback on the possible contents of DCI.

Therefore, in our view the simplest solution is that the DCI includes 1 bit indication which tells UE that scheduling information of SIB1-BR is same at least over the SI validity time in addition to ETWS/CMAS indication bit. The benefit is that UE can re-use the same scheduling information that was provided in the MIB within the last SI validity time as scheduling information may change rarely. In this case, UE may skip acquiring MIB and save power.
Table 1 An example of DCI format for ETWS/CMAS notification.
	Field
	Number of bits
	Description

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

	ETWS/CMAS indication
	1
	0 – etws-Indication, 1 – cmas-Indication

	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, if any
	Reserved
	


Proposal 2. Upon receiving ETWS/CMAS notification in DCI, 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) can additionally indicate whether or not scheduling information of SIB1-BR has changed. Send LS to RAN1 for the information to be carried by the ETWS/CMAS notification.
2.3 After the acquisition of ETWS/CMAS information
When ETWS/CMAS notification is scheduled, it would not be known to the network when UE would be able to finish acquisition of ETWS/CMAS information and when UE would be ready for the unicast transmission. Network would not know when to deliver any pending or unacknowledged DL data or how long to keep the reserved resource for the UE (i.e., PUCCH resources and any configured UL/DL assignments). Therefore a mechanism is needed to make sure network would not waste resource for the UE or to avoid keeping the UE in RRC_CONNECTED unnecessarily.

Observation 2. When ETWS/CMAS notification is scheduled, it would not be known to the network when UE would be ready for the unicast transmission.
One possible way is that all the UEs receiving notification (some operating in CE mode A and others in CE mode B) goes to IDLE mode and acquire the ETWS/CMAS information following legacy procedure. However, this procedure has drawback. Going into IDLE would be even more costly as any pending UL/DL data would be lost as UE would have to start new RRC connection and eNB will delete the UE’s context. Another disadvantage is that many UEs may try to initiate the random access procedure at the same time to continue transmission of the pending UL data worsening the congestion and wasting power. Therefore, going into IDLE mode would not be beneficial unless some mechanism to handle the RACH congestion and recover the unacknowledged data. 

Observation 3. After receiving the ETWS/CMAS notification, UE may go to IDLE but some mechanism to handle the RACH congestion and recover the unacknowledged data is required.

A simple way to make sure any pending or unacknowledged DL/UL data are not lost is that when UE finishes the acquisition of ETWS/CMAS information, it initiates the RRC connection re-establishment procedure similar to the case when UE goes to RLF. In this case, UE may randomly select a backoff time to reduce the congestion during random access. The network can also keep the UE’s context and any unacknowledged DL data, however, it can release any reserved resource (e.g., PUCCH resource and any configured UL/DL assignments) as it can be re-configured later e.g., via Msg4 (RRCConnectionReestablishment message).

Observation 4. UE can initiate the RRC re-establishment procedure to re-connect to eNB using the random access back-off indicator provided in the DCI for ETWS/CMAS notification.

Proposal 4. After UE in RRC_CONNECTED acquires the ETWS/CMAS information, UE initiates the RRC connection re-establishment procedure.
Proposal 5. After sending ETWS/CMAS notification in the DCI in a PO, network keeps the UE’s context but may release the reserved resources after a certain duration (e.g., on expiry of UL TA timer) which can be re-configured in Msg4 during the re-establishment procedure.
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. An optimization can be done by providing the scheduling information of SIB via the notification for UE to save power.
Observation 2.
When ETWS/CMAS notification is scheduled, it would not be known to the network when UE would be ready for the unicast transmission.
Observation 3.
After receiving the ETWS/CMAS notification, UE may go to IDLE but some mechanism to handle the RACH congestion and recover the unacknowledged data is required.
Observation 4.
UE can initiate the RRC re-establishment procedure to re-connect to eNB using the random access back-off indicator provided in the DCI for ETWS/CMAS notification.

Based on the observations, following is proposed:
Proposal 1.
For ETWS/CMAS notification in connected mode, UE monitors CSS at least once every default Paging Cycle to check whether ETWS and/or CMAS notification is present or not.
Proposal 2.
Upon receiving ETWS/CMAS notification in DCI, 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) can additionally indicate whether or not scheduling information of SIB1-BR has changed. Send LS to RAN1 for the information to be carried by the ETWS/CMAS notification.
Proposal 4.
After UE in RRC_CONNECTED acquires the ETWS/CMAS information, UE initiates the RRC connection re-establishment procedure.
Proposal 5.
After sending ETWS/CMAS notification in the DCI in a PO, network keeps the UE’s context but may release the reserved resources after a certain duration (e.g., on expiry of UL TA timer) which can be re-configured in Msg4 during the re-establishment procedure.
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