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Introduction
The Rel-16 work item on additional MTC enhancements for LTE was approved [1]. One of the objectives in this work item is that non-BL UEs operating in CE mode receive public warning messages such as ETWS and CMAS in connected mode. 
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]
· ETWS/CMAS in connected mode


Some discussions took place in the previous meetings and the following agreements were made [2], and RAN2 sent an LS [7] to RAN1 regarding the working assumption made in RAN2#105bis meeting: 

	RAN2#103bis agreements:
RAN2 intends to support CMAS/ETWS for non-BL UEs in CE mode in connected mode.

RAN2#105 agreements:
SIBs for ETWS and CMAS are not provided via dedicated signaling.

RAN2#105bis agreements:
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.

R2-1905278	LS on ETWS/CMAS in connected mode narrowband	RAN2	LS out	Rel-16	To:RAN1




In RAN2#106, in order to progress the work, an email discussion was agreed:
[106#67][R16 eMTC] How to acquire ETWS/CMAS information (LG)
	Intended outcome: Report to the next meeting
	Deadline:  Thursday 2019-08-08

Discussion
Non-BL UEs operating in CE mode are not required to monitor the USS and CSS MPDCCH (Type 1 and Type 2) in connected mode and do not know if SIBs to receive ETWS and CMAS are broadcast. To receive ETWS/CMAS information in connected mode, in RAN2#105bis, RAN2 made the working assumption that non-BL UEs operating in CE in connected mode monitor MPDCCH using CSS in the same narrowband where unicast transmission can be received. Regarding the working assumption, RAN2 sent the LS [7] to RAN1, and RAN1 endorsed the reply LS [8] in RAN1#97 meeting as follows:

1. Whether 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 CSS in the same narrowband where unicast transmission can be received?
(RAN1 answer) 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
1. Whether it is possible for a non-BL UE in CE in connected mode to monitor USS and CSS simultaneously in the same narrowband? 
(RAN1 answer) 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

RAN1 would like to also provide the following agreement made at RAN1#97 which is only applicable to non-BL UE operating in CE mode:

· Type 0 CSS is also supported in CE mode B
· FFS: Details of DCI format 


Companies are welcome to provide their views to the following questions.

ETWS/CMAS notification

General aspects
In previous RAN2 meetings, how non-BL UEs operating in CE mode monitor MPDCCH to acquire ETWS/CMAS information in connected mode has been discussed [2-6, 9-12]. 
According to the Reply LS above, Type 0 CSS uses the same narrowband with USS.
Further, based on the RAN1 agreement, Type 0 CSS is supported in both CE mode A and B. 

Therefore, the current RAN2 working assumption made in RAN2#105bis could be agreed, and Type 0 CSS would be used to monitor MPDCCH.

Question 1. Please provide input if the current working assumption can be agreed. If not, please specify suggestion.
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.
Possible agreement: In connected mode, non-BL UEs in CE monitor MPDCCH to receive ETWS indication and/or CMAS indication using Type 0 CSS in the same narrowband where unicast transmission can be received.
Table 1. ETWS/CMAS indication using Type 0 CSS
	Company
	Yes / No
	Comments 

	LG
	Yes
	RAN2 may not need to include “Type 0” in RAN2 agreements. 

	Qualcomm
	Yes
	

	Huawei
	Yes
	RAN2 can just confirm the WA without mention “Type 0”, because the details will be designed by RAN1 anyway.

	Intel
	Yes
	As RAN1 already confirmed it is feasible, the working assumption can be just confirmed by RAN2.

	Ericsson
	Yes
	The existing WA can be confirmed.

	ZTE
	Yes
	The existing WA can be confirmed.

	NTT DOCOMO, INC.
	Yes
	



MPDCCH monitoring cycle
In legacy LTE, UE monitors MPDCCH using P-RNTI during paging occasions at least once in a paging DRX cycle which will have the least interruption to the unicast message. For non-BL UEs operating in CE mode in connected mode, some companies have proposed to monitor MPDCCH in paging occasions to acquire ETWS/CMAS information. However, Type 0 CSS was not considered in the same discussion. 
As Type 0 CSS and USS can be overlapped, if Type 0 CSS is used to monitor MPDCCH, the type of RNTI and the periodicity of MPDCCH monitoring need to be further discussed and specified. In this email discussion, RNTI is not covered.  

Question 2. Should non-BL UEs monitor CSS in any paging occasion at least once in a paging cycle for ETWS/CMAS notification in connected mode? If not, please suggest another option.
Table 2. Monitoring CSS in any PO in a paging cycle
	Company
	Yes / No
	Comments 

	LG
	Yes
	The operation details are up to RAN1. 

	Qualcomm
	Yes
	Agree with LG comment.

	Huawei
	
	This issue should be up to RAN1.
We want to clarify the scope of the email discussion is only about how to acquire ETWS/CMAS information after receiving notification in connected mode. The notification details is somehow out of the scope.

[106#67][R16 eMTC]  How to acquire ETWS/CMAS information (LG)
	Discussion on how to acquire ETWS/CMAS information after receiving notification in connected mode
	Intended outcome: Report to the next meeting
	Deadline:  Thursday 2019-08-08


	Intel
	Yes
	UE is required to monitor the USS and type 0 CSS only during POs. Since ETWS/CMAS notification is broadcast, UE should be able to monitor it only once in a paging cycle. However, we can wait RAN1 progress until the details on the CSS monitoring is clear.

	Ericsson
	Yes
	Yes in principle. The UE should monitor for a PO at least once during paging cycle. 
However, RAN2 should discuss and clarify whether the paging cycle mentioned here refers to possible eDRX configuration (and paging cycle) or if defaultPagingCycle is used (as in legacy ETWS/CMAS notification in connected mode). We think exact details regarding PO monitoring need further discussion, for example if legacy PO calculation is followed, the narrowband can be something different that the one where UE is expecting unicast transmissions. 

	ZTE
	N/A
	Generally we also think how to monitor CSS for acquiring ETWS/CMAS notification in connected mode should be discussed and decided by RAN1.
According to RAN1 specification, type 0 CSS and USS have same resources location and monitoring period, which is helpful for UE to quickly get ETWS/CMAS notification. Therefore, we are not so clear why it needs to associate such CSS monitoring in connected mode with PO or eDRX cycle and why there has restriction on times, e.g., only once or at least once? 
Since as soon as the UE gets ETWS/CMAS notification, the UE will start to acquire ETWS/CMAS information. It will have no redundant reception of ETWS/CMAS notification. If the concern is power assumption, we think whether such CSS monitoring in connected mode would cause additional power consumption should be firstly evaluated by RAN1. Before that, RAN2 don’t need to provide any restriction. 

	NTT DOCOMO, INC.
	Yes
	Agree with LG that the details should be left to RAN1. In principle the default paging cycle for the UE should be 1 anyhow, which satisfies “at least once in a paging cycle”.



ETWS/CMAS information
Acquisition of ETWS/CMAS information
According to TS36.331, the MasterInformationBlock includes schedulingInfoSIB1-BR and systemInfoUnchanged-BR. Firstly, the schedulingInfoSIB1-BR informs SystemInformationBlockType1-BR scheduling information, and the value 0 means the SystemInformationBlockType1-BR is not scheduled. Secondly, if the value of systemInfoUnchanged-BR is TRUE, it means that no change has occurred in the SIB1-BR and SI messages at least over the SI validity time. Then, SystemInformationBlockType1-BR defines the scheduling of SIB10/11/12. 
When a non-BL UE operating in CE mode in connected mode receives ETWS/CMAS notification, the following options are listed to acquire the ETWS/CMAS information, referencing [6, 9, 11]. 

Option-1: Acquire MIB to obtain SIB1-BR and SIB10/11/12 
Option-2: Acquire SIB1-BR and SIB10/11/12 (not MIB)
Option-3: Switch to wideband operation to acquire SIB10/11/12 conveyed via SystemInformation message 
Option-4: Leave it to UE implementation 
Option-5: Enter into IDLE mode 


A non-BL UE operating in CE mode in connected mode may not be aware of system information change and the updated schedule of SystemInformation messages. 
In Option-1, the UE follows legacy procedure to acquire SIB10/11/12 upon reception of ETWS/CMAS notification. 
In Option-2, the UE does not acquire MIB by providing the scheduling information of SIB1-BR via DCI. 
In Option-3, the UE switches to the full system bandwidth to read the SIB10/11/12 conveyed via SystemInformation message, not SystemInformation-BR message. 
In Option-5, the UE enters into IDLE mode and performs legacy operation to acquire ETWS/CMAS information.

Question 3. Please provide input which option is preferred. If a company has another suggestion, please specify the details. 
Table-3. How to acquire ETWS/CMAS information
	Company
	Preferred option
	Comments 

	LG
	Option-2
	

	Qualcomm
	Option 1
	Once the ETWS/CMAS indication has been received then UE should follow legacy procedure to obtain required system information to receive the CMAS/ETWS message.
It should be left to UE implementation weather UE switches to full system bandwidth mode or remain in BL mode.

	Huawei
	Option-5
	Legacy procedure already satisfies the latency requirement of acquire ETWS/CMAS information. In general, we should use the legacy procedure as baseline.

Whether UE in CE can stay in connected mode to acquire the SIB should be confirmed by RAN1 before we make the decision. If not, UE should enter into IDLE.

We are not sure if option-3 works in deep coverage for UE in CE, since no repetition is supported in wideband.

	Intel
	Option 2
	It is power efficient if UE can skip MIB acquisition just for this purpose. And it can be achieved if just 1 bit indication (i.e., schedulingInfoUnchanged-SIB1-BR) is provided in DCI while monitoring the CSS for ETWS/CMAS notification. This indication tells UE that the scheduling information of SIB1-BR indicated in MIB has not changed within last validation period. So that there is possibility UE does not need to re-acquire MIB and can re-use the stored MIB to acquire SIB1-BR. 
UE can continue its unicast activity in the same narrowband until the point of time it needs to switch the narrowband to acquire the intended system information. This would minimize the unicast interruption.

	Ericsson
	
	After the template update, it seems there are two questions: How to acquire SIB10/11/12 and whether UE stays in connected mode.

For the SI acquisition, the UE should follow legacy procedures. However, re-acquiring MIB may not always be needed (i.e., only if UE determines it has invalid MIB). Thus, none of the provided options applies directly: Option 1 has mandatory MIB reading and Option 2 seems to imply an optimization is needed, which we don’t think is the case (see also our reply to Q5). 

For the UE state following ETWS/CMAS indication, if there is ongoing unicast transmission, the UE can switch to WB operation (or, at least mode for receiving 2 narrowbands) and receive also the unicast traffic. Release to IDLE mode should not be needed and would only prolong the time until ETWS/CMAS notification(s) could be acquired. The network could also wait before scheduling further unicast data in an emergency situation so that UE can acquire the necessary SIBs first. 

Agree with HW that Option 3 as-is would not work.

	ZTE
	N/A
	Agree with Ericsson that now we have two questions. We think they can be discussed separately.
For the question how to acquire SIB10/11/12, we also think following legacy procedures should be baseline and may be enough. Therefore, we think option 1 and option 2 may be not needed or can be discussed later.
For the question whether UE stays in connected mode or enters into idle state, we think it’s more important and should be addressed with priority. We don’t think it should purely rely on RAN1 discussion. 
We understand “UE switching to WB operation” mentioned by Ericsson may be feasible, but has requirement on UE capability. If UE cannot do such, from RAN2 perspective, we identify the following issues for further discussion:
· If we let the UE enter into idle state after getting ETWS/CMAS notification, how to (quick) release the RRC connection would be an issue. As eNB cannot know when the UE gets the notification, the eNB cannot trigger RRC connection release. If there has on-going UL transmission, the UE can send BSR=0 after acquiring ETWS/CMAS notification, if not, the procedure may be a bit complicated.
· If we let the UE keep in connected state, the eNB need to handle the unicast transmission to try to avoid overlapping with UE’s SI reception. eNB may need some kind of SI reception start/stop notification from UE.
· Maybe a further issue is whether we need to treat different UEs in different way? E.g., to let some UEs (having unicast transmission) keep in connected state and let others (having no unicast transmission) enter into idle state?

	NTT DOCOMO, INC.
	Option 2
	From a power consumption and acquisition time point-of-view, we think that Option 2 would be most preferable for UE. AS Intel mentioned, providing the indication in DCI could be used to avoid having to reacquire MIB.



Support of ETWS/CMAS information acquisition in CE mode B
Some companies raised the issue if ETWS/CMAS information could be delivered within the required notification delivery time in CE mode B. 
According to TS 22.268, the expected delivery time of successful Warning Notification is specified as follows. 
“Duration of the delivery time for PLMN operators is the time from the receipt of the Warning Notification by the PLMN operator, i.e. the edge of the 3GPP network, to the time that the Warning Notification is successfully delivered to the UEs.
Provisioning of delivery of Primary and Secondary Notification may be required:
-	Primary Notification shall be delivered within 4 seconds to the UE in the Notification Area even under congestion situation. 
-	Secondary Notification is delivered to the users in the Notification Area even under congestion situation.”

Question 4. Please provide inputs whether or not acquisition of ETWS/CMAS information can be supported in CE mode B and/or any different approach should be applied for the support in CE mode B.
 Table 4. Support of ETWS/CMAS information acquisition in CE mode B
	Company
	Comments 

	LG
	ETWS/CMAS information should be supported regardless of CE mode. 
We are wondering whether the 4 seconds requirement is a strong recommendation even for IoT devices. We suggest to ask SA1 regarding this issue. 

	Qualcomm
	In practice not all UEs in idle mode in an area can be guaranteed to receive the ETWS/CMAS messages within the specified period, especially if UE supports eDRX. Therefore, it is reasonable to accept that not all UEs in connected mode in extended coverage be able to receive the ETWS/CMAS notification within the specified period. But this does not mean UE should not make attempt to receive the ETWS/CMAS warning message.

	Huawei
	We see no issue for CE mode B.

	Intel
	We think this should be the same case as if UE is in IDLE mode with bad coverage or UE is in IDLE mode using eDRX. Network may configure the si-Periodicity appropriately (e.g., 640ms) so that UE in CE mode B may still be able to use legacy procedure of SI message accumulation across SI windows meeting 4 sec requirement.
Therefore, we also see no issue for CE mode B.

	Ericsson
	CE Mode B will have an issue with the SA1 4s requirement, therefore support of ETWS/CMAS notifications for CE Mode B may need further consideration.

	ZTE
	Considering the 4 sec requirement already may be exceeded in extreme condition for UE in idle, we agree with Qualcomm and tend to understand such 4 seconds requirement is not a strong restriction. Therefore, we also think there has no issue for support of ETWS/CMAS information acquisition for CE mode B.

	NTT DOCOMO, INC.
	We have similar concerns to Ericsson, as the low data rate available to UE operating in CE Mode B may make it difficult to meet the 4-second timing requirement. We think that further consideration and discussion is needed before making a firm decision on whether or not to support ETWS/CMAS in CE Mode B.



Signalling optimisation
In addition to the scheduling information to acquire SIB1-BR, the DCI could also indicate whether or not change has occurred in SIB1-BR and SIB10/11/12 at least over the SI validity time, similar to systemInfoUnchanged-BR in MIB. As the format of DCI has impact on UE’s operation, RAN2 could discuss which information should be provided in the DCI.  

Question 5. Please provide input which information could be included in the DCI. 
Table 5. Information provided in DCI
	Company
	Comments 

	LG
	DCI includes at least the same information with MIB.

	Qualcomm
	The DCI includes at least the CMAS indication and the ETWS indication. If space available then systemInfoModification could also be included. Other indications defined in section 6.6 of 36.331 are not necessary for ETWS/CMAS reception.

	Huawei
	If the indication is to indicate the change of SIB1-BR, it is optimization of SI update notification, which is out of the scope of the email discussion.
As to the SIB10/11/12, we are wondering why the network should broadcast and why the UE have the validity SI, if there is no emergence like earthquake at all. So, the UE has no need to check the valid of SIB10/11/12.

	Intel
	The DCI can indicate the CMAS/ETWS notification. It can include 1 bit indication that tells UE that the scheduling information of SIB1-BR indicated in MIB has not changed within last validation period. Please see our response in Q3.

	Ericsson
	The DCI should include only the indication of ETWS/CMAS notification.

	ZTE
	According to RAN1 agreement, the PDCCH DCI can indicate CMAS/ETWS notification. We agree with Huawei that optimization of SI update notification is out of the scope of the email discussion. 

	NTT DOCOMO, INC.
	From a NW signaling perspective, we think that it would be optimal to provide the ETWS/CMAS notification in DCI in order to function similarly to Direct Indication.



Other
Please indicate below any other aspects that have not been covered above.
Table 6. Other aspects
	Company
	Comments 

	Qualcomm
	As far as possible re-use existing procedures for ETWS/CMAS reception.

	
	



Summary 
Seven companies contributed to the e-mail discussion: LG, Qualcomm, Huawei/HiSilicon, Intel, Ericsson, ZTE and NTT DOCOMO INC.
1. ETWS/CMAS notification
General aspect
All companies agree that the current working assumption can be agreed.

Proposal 1. 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.

MPDCCH monitoring cycle
All companies agree that the details of how to monitor CSS should be discussed in RAN1.
Five companies agree that non-BL UEs monitor CSS in any paging occasions at least once in a paging cycle for monitoring CSS; one company among five suggests to wait RAN1 progress.
Two companies indicate that this issue should be discussed in RAN1. 

Proposal 2. RAN2 inform RAN1 of RAN2 understanding that non-BL UEs monitor CSS in any paging occasion at least once in a paging cycle for ETWS/CMAS notification.
Proposal 3. If Proposa2 is agreed, RAN2 to discuss the details of paging cycle.

2. ETWS/CMAS information
Acquisition of ETWS/CMAS information
Three companies select Option-2, two select none, one selects Option-1, and one selects Option-5. 

Proposal 4. RAN2 to discuss if the UE stays in RRC_CONNECTED or transits to RRC_IDLE to acquire ETWS/CMAS information upon reception of ETWS/CMAS notification.
Proposal 5. RAN2 to discuss if signalling optimisation can be considered for MIB, SIB1-BR and SIB10/11/12 acquisition.

Support of ETWS/CMAS information acquisition in CE mode B
	Four companies indicate that there is no issue for non-BL UEs to acquire ETWS/CMAS information in CE mode B.
	Three companies indicate that the 4 seconds requirement of primary notification delivery can be an issue in CE mode B.

Proposal 6. RAN2 to discuss if the 4 seconds requirement of primary notification delivery is an issue to be considered for non-BL UEs in CE mode B. 

Signalling optimisation using DCI
	Four companies indicate that some other information except ETWS/CMAS notification can be included in the DCI. 
	Two companies indicate that optimisation is out of email discussion.
	One company indicate that only ETWS/CMAS notification should be included.

Proposal 7. RAN2 to discuss if some other information except ETWS/CMAS notification can be included in the DCI.
Conclusion 
In this email discussion, we discussed how to acquire ETWS/CMAS notification and information. The following proposals summarizes the outcome.
Proposal 1. In connected mode, non-BL UEs in CE monitor MPDCCH to receive ETWS indication and/or CMAS indication using Type 0 CSS in the same narrowband where unicast transmission can be received.
Proposal 2. RAN2 inform RAN1 of RAN2 understanding that non-BL UEs monitor CSS in any paging occasion at least once in a paging cycle for ETWS/CMAS notification.
Proposal 3. If Proposa2 is agreed, RAN2 to discuss the details of paging cycle.
Proposal 4. RAN2 to discuss if the UE stays in RRC_CONNECTED or transits to RRC_IDLE to acquire ETWS/CMAS information upon reception of ETWS/CMAS notification.
Proposal 5. RAN2 to discuss if signalling optimisation can be considered for MIB, SIB1-BR and SIB10/11/12 acquisition.
Proposal 6. RAN2 to discuss if the 4 seconds requirement of primary notification delivery is an issue to be considered for non-BL UEs in CE mode B.
Proposal 7. RAN2 to discuss if some other information except ETWS/CMAS notification can be included in the DCI.
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