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Discussion and Decision
1
Introduction
This contribution addresses some open issues with regards to ETWS in Rel-8 LTE.
2 Discussion

2.1 Indication of “standalone ETWS secondary notification”
It has been agreed to indicate to UEs (both RRC_CONNECTED and RRC_IDLE) the start of ETWS primary notification delivery with the IE etws-PrimaryNotificationIndication within the Paging message. Furthermore, it has been agreed that when an ETWS capable UE receives this IE, it should immediately start (i.e. without waiting for the start of the next system information modification period) to re-acquire SystemInformationBlockType1 carrying the IE schedulingInformation, SystemInformationBlockType10 carrying ETWS primary notification, and in the case schedulingInformation indicates its presence, also SystemInformationBlockType11 carrying ETWS secondary notification. This can be seen from an excerpt from [1] provided below:

	5.3.2.3
Reception of the Paging message by the UE

Upon receiving the Paging message, the UE shall:

1>
If in RRC_IDLE, for each of the Paging records included in the Paging message:

2>
If the ue-identity included in the pagingRecordList matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity, the cn-Domain and the pagingCause to the upper layers.

1>
If the systemInfoModification is included:

2> re-acquire the required system information using the system information acquisition procedure as specified in 5.2.2.

1>
If the etws-PrimaryNotificationIndication is included and the UE is ETWS capable:

2>
re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification boundary;

2>
acquire SystemInformationBlockType10;

2> if the schedulingInformation indicates that SystemInformationBlockType11 is present:

3>
acquire SystemInformationBlockType11;



However, how to indicate the start of “standalone ETWS secondary notification” delivery (ETWS secondary notification delivery without ETWS primary notification delivery) is still open. Specifically, it is FFS whether to use the normal system information change notification or to also apply the ETWS primary notification indication. This can be seen from an excerpt from [1] provided below:

	5.2.1.4
Indication of ETWS primary notification
ETWS primary notification can occur at any point in time. The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about presence of an ETWS primary notification. If the UE receives a Paging message including the etws-PrimaryNotificationIndication, it knows that the ETWS primary notification is present. ETWS primary notification is contained in SystemInformationBlockType10.

Editor's note:
The details of when the ETWS capable UEs read paging in RRC_CONNECTED is FFS.

Editor's note:
Indication of ETWS secondary notification is FFS, which of the mechanisms described in 5.2.1.3 or 5.2.1.4 will be used.



The delay requirement for ETWS Secondary Notification can be satisfied by either of the approaches. However, there seems to be no reasons to have the UE wait until the start of the next system information modification period to start acquiring ETWS secondary notification. Furthermore, using the normal system information change notification would have negative impacts to non-ETWS capable UEs as it triggers the system information acquisition procedure for them. Therefore, it is proposed to also indicate the start of “standalone ETWS secondary notification” delivery with the ETWS primary notification indication. In this respect, it is also proposed to change the name of the IE etws-PrimaryNotificationIndication to etws-Indication.

Proposal 1: Indicate the start of “standalone ETWS secondary notification” delivery also with the ETWS primary notification indication, and rename IE etws-PrimaryNotificationIndication to etws-Indication.

A text proposal to [1] with respect to Proposal 1 is provided below:

	=== first modified section ===
5.2.1.4
Indication of ETWS notification
ETWS primary notification and/or ETWS secondary notification can occur at any point in time. The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about presence of an ETWS primary notification and/or ETWS secondary notification. If the UE receives a Paging message including the etws-Indication, it should attempt to receive the ETWS primary notification and/or ETWS secondary notification according to schedulingInformation contained in SystemInformationBlockType1. ETWS primary notification is contained in SystemInformationBlockType10 and ETWS secondary notification is contained in SystemInformationBlockType11.

Editor's note:
The details of when the ETWS capable UEs read paging in RRC_CONNECTED is FFS.


=== next modified section ===
5.2.2.4
System information acquisition by the UE

The UE shall

1>
if the procedure is triggered by a system information change notification:
2>
start acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification period following the one in which the change notification was received;
1>
if the procedure is triggered by an ETWS indication:
2>
start acquiring the ETWS primary notification and/or ETWS secondary notification immediately, i.e., without waiting until the beginning of the next modification period according to schedulingInformation contained in SystemInformationBlockType1;
=== next modified section ===
5.3.2.1
General
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Figure 5.3.2.1-1: Paging

The purpose of this procedure is to transmit paging information to a UE in RRC_IDLE and/ or to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change or about an ETWS primary notification and/or ETWS secondary notification. The paging information is provided to upper layers, which in response may initiate RRC connection establishment, e.g. to receive an incoming call. 

=== next modified section ===
5.3.2.3
Reception of the Paging message by the UE

Upon receiving the Paging message, the UE shall:

1>
If in RRC_IDLE, for each of the Paging records included in the Paging message:

2>
If the ue-identity included in the pagingRecordList matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity, the cn-Domain and the pagingCause to the upper layers.

1>
If the systemInfoModification is included:

2> re-acquire the required system information using the system information acquisition procedure as specified in 5.2.2.

1>
If the etws-Indication is included and the UE is ETWS capable:

2>
re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification boundary;

2>
if the schedulingInformation indicates that SystemInformationBlockType10 is present:
3>
acquire SystemInformationBlockType10;

2> if the schedulingInformation indicates that SystemInformationBlockType11 is present:

3>
acquire SystemInformationBlockType11;
=== next modified section ===
–
Paging
The Paging message is used for the notification of one or more UEs.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: PCCH

Direction: E‑UTRAN to UE

Paging message
-- ASN1START

Paging ::=




SEQUENCE {


pagingRecordList




PagingRecordList 




OPTIONAL,
-- Need OP


systemInfoModification



ENUMERATED {true}




OPTIONAL,
-- Need OP


etws-Indication





ENUMERATED {true}




OPTIONAL,
-- Need OP

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

PagingRecordList ::=



SEQUENCE (SIZE (1..maxPageRec)) OF SEQUENCE {



ue-Identity





PagingUE-Identity,



cn-Domain





ENUMERATED
{ps, cs},



pagingCause





PagingCause,



...


}

-- ASN1STOP

Paging field descriptions
ue-Identity

Field description is FFS.

cn-Domain

Indicates the origin of paging.
pagingCause

Field description is FFS.

systemInfoModification

If present: indication of a BCCH modification.
etws-Indication

If present: indication of an ETWS primary notification and/or an ETWS secondary notification.



2.2 Repetition of ETWS notifications by the eNB
In this section, we provide our expected repetition mechanism for ETWS notifications by the eNB, as it would serve as a basis for the discussion in the sections that follow.
We expect the eNB would perform the following three types of repetition for ETWS notifications:

1) Repetition within si-WindowLength
Similar to normal system information transmission, the purpose of this repetition is to obtain better radio efficiency by allowing the UEs to apply soft combining. This repetition would be applied to both ETWS primary notification and ETWS secondary notification.
2) Repetition with repetition period equal to si-Periodicity
The purpose of this repetition would be to obtain sufficient coverage. This repetition would be applied to both ETWS primary notification and secondary notification. Unlike normal system information transmission, however, this repetition is only expected to be performed for a finite time period, e.g. 4 seconds for ETWS primary notification and enough times to obtain sufficient coverage for ETWS secondary notification (e.g. 95%). The reason is as follows. For ETWS primary notification, there would be a delay requirement after which the notification will be useless. For example, if the ETWS primary notification is intended to notify that an earthquake will be occurring, there would be no meaning to deliver the notification after the earthquake has occurred. For ETWS secondary notification, repetition would be further provided by a longer repetition period (see 3) below), and so it is beneficial to stop transmitting ETWS secondary notification when sufficient coverage is reached in order to save up on radio resources. Note that when a disaster occurs, many users would want to have access to the system, and it is important to save up on radio resources where possible.

3) Repetition with repetition period equal to the value indicated in the S1-AP message

The purpose of this repetition would be to deliver ETWS secondary notification to UEs who show up later in the cell, e.g. due to powering up or moving into the cell. It also provides further opportunities to receive ETWS notification for UEs who have failed to receive ETWS notification previously within the repetition described in 2). The parameters related to this repetition, Repetition Period (value ranges from 1 to 4096 seconds with 1 second granularity) and Number of Broadcasts Requested (value ranges from 0 to 65535, where “0” means until CN requests to stop) in [2], are expected to be provided by the S1-AP message to the eNB. This repetition would not be suitable for ETWS primary notification which has tight delay requirements.

The above three repetitions are illustrated in the figure below.
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Figure 1 – example of ETWS notification repetition

It is expected that the Paging message with IE etws-Indication will be transmitted at the beginning of every repetition with parameters signalled in S1-AP.
2.3 ETWS notification reception by late entrance UEs
One open issue regarding ETWS is how to indicate ETWS notification delivery to late entrance UEs, i.e. UEs who enter the cell where ETWS notification delivery is already ongoing (e.g. due to power up, idle/active mobility, etc).

One possible solution is to do nothing. Specifically, when the repetition with parameters signalled in S1-AP is performed (the 3rd repetition described in section 2.2), eNB will send Paging messages with the etws-Indication bit set, and so the late entrance UEs can start acquiring ETWS secondary notification at this time.

A possible enhancement, however, is for the UE to detect ETWS notification delivery based on schedulingInformation in SystemInformationBlockType1. With the currently agreed UE behaviour, both RRC_IDLE and RRC_CONNECTED UEs must acquire SystemInformationBlockType1 when it enters a new cell. Then, ETWS capable UEs can look into schedulingInformation to see if it indicates the presence of SystemInformationBlockType10 (ETWS primary notification) and/or SystemInformationBlockType11 (ETWS secondary notification).
Proposal 2: When an ETWS capable UE acquires SystemInformationBlockType1 in a new cell it enters, if schedulingInformation indicates the presence of ETWS primary notification (SystemInformationBlockType10) and/or ETWS secondary notification (SystemInformationBlockType11), the UE shall try to receive them.

Furthermore, the use of value tags in the context of ETWS notification delivery should be clarified. Normally, the value tag should be incremented when the contents of the system information change (i.e. at the start/stop of SIB transmission or when a SIB content is modified) so that an UE re-entering a cell within 3 hours will read and update the system information. However, if the value tag is incremented also when ETWS notification delivery is started / stopped / modified, this would have negative impacts to non-ETWS capable UEs as it triggers the system information acquisition procedure for them.

Proposal 3: The value tag is not incremented when only contents of ETWS primary notification (SystemInformationBlockType10) and/or ETWS secondary notification (SystemInformationBlockType11) change (i.e. when transmission of ETWS SIBs are started/stopped or when the content of ETWS SIBs are modified).

A text proposal to [1] with respect to Proposals 2 and 3 is provided below:

	5.2.2.3
System information required by the UE

The UE shall

1>
ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the ‘required’ System Information: 

2>
if in RRC_IDLE:
3>
the MasterInformationBlock and SystemInformationBlockType1 messages as well as SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs, and SystemInformationBlockType9;

2>
if in RRC_CONNECTED:
3>
the MasterInformationBlock, the SystemInformationBlockType1 and the SystemInformationBlockType2 messages as well as SystemInformationBlockType8, depending on support of CDMA2000, and SystemInformationBlockType9;


1>
consider any stored system information to be invalid if it was received more than 3 hours ago;

1>
consider any stored system information to be invalid if the value tag included in the SystemInformationBlockType1 message transmitted on BCCH is different from the one of the stored system information;

5.2.2.4
System information acquisition by the UE

The UE shall

1>
if the procedure is triggered by a system information change notification:
2>
start acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification period following the one in which the change notification was received;


1>
if the UE is in RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system information required in RRC_IDLE, as defined in 5.2.2.3:
2>
acquire the system information required in RRC_IDLE, as defined in 5.2.3.

1>
following successful handover completion to a cell for which the UE does not have stored a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3:

2>
acquire the system information required in RRC_CONNECTED, as defined in 5.2.3;
Editor's note:
It has been agreed that the time critical information, i.e. the information required to continue the user plane in the target cell, shall be included in the handover command. The UE obtains the other information, e.g. the modification period, from system information.

1>
following a request from CDMA upper layers: 
2>
acquire SystemInformationBlockType8, as defined in 5.2.3;
Editor's note:
It is FFS if there is a need to explicitly specify which operations the UE is not required to perform prior to receiving the required system information i.e. this may be implied from the other, not time critical, configuration information. 

1>
not initiate the RRC connection establishment or RRC connection re-establishment procedure if it does not have a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3. 

1>
if the UE is ETWS capable:

2>
when the UE acquires SystemInformationBlockType1 following ETWS indication, at the timing of cell selection/reselection or following successful handover:

3>
if schedulingInformation indicates that SystemInformationBlockType10 is present:

4>
start acquiring SystemInformationBlockType10 immediately;

3>
if schedulingInformation indicates that SystemInformationBlockType11 is present:

4>
start acquiring SystemInformationBlockType11 immediately;

NOTE 1:
UEs shall start acquiring SystemInformationBlockType10 and SystemInformationBlockType11 as described above even when the value tag has not changed.

The UE may apply the received SIBs immediately i.e. the UE does not need to delay using a SIB until all SI messages have been received.




2.4 When the UEs shall stop trying to receive ETWS SIBs
Once an UE starts acquiring ETWS SIBs, it shall continue this procedure until it successfully receives the ETWS notification. However, if an UE fails to receive ETWS notification even after the eNB stops ETWS notification delivery, i.e. when eNB stops the repetition with si-Periodicity (the 2nd repetition described in section 2.2), the UEs should stop trying to acquire ETWS notification in order to save on battery consumption.
The eNB can try to assist this by transmitting the Paging message with the etws-Indication bit after it stops ETWS notification delivery. When an UE receives the etws-Indication, it will re-acquire SystemInformationBlockType1 to find out from schedulingInformation that SystemInformationBlockType10 and/or SytemInformationBlockType11 are no longer present, and can stop trying to acquire the ETWS notification(s).
A possible enhancement, however, is for the UE to detect that ETWS notification delivery has stopped based on schedulingInformation in SystemInformationBlockType1. For example, an UE implementation can attempt decoding SystemInformationBlockType1 when it does not detect any PDCCH with SI-RNTI within si-WindowLength for the ETWS SIB(s), and if schedulingInformation indicates that SystemInformationBlockType10 and/or SystemInformationBlockType11 are not present, the UE can stop trying to acquire ETWS notifications accordingly. The timing for the UEs to check schedulingInformation for this purpose can be left to UE implementation.

Proposal 4: The UEs should stop trying to acquire ETWS notifications when schedulingInformation indicates that ETWS primary notification (SystemInformationBlockType10) and/or ETWS secondary notification (SystemInformationBlockType11) are no longer present. The timing for the UEs to check schedulingInformation for this purpose can be left to UE implementation.
A text proposal to [1] with respect to Proposal 4 is provided below (revision marks also include suggested changes with respect to Proposals 2 and 3):

	5.2.2.2
Initiation

The UE shall apply the system information acquisition procedure upon selecting (e.g. upon power on) and upon re-selecting a cell, after handover completion, after entering E-UTRA from another RAT, upon return from out of coverage, upon receiving a notification that the system information has changed and upon exceeding the maximum validity duration.

5.2.2.3
System information required by the UE

The UE shall

1>
ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the ‘required’ System Information: 

2>
if in RRC_IDLE:
3>
the MasterInformationBlock and SystemInformationBlockType1 messages as well as SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs, and SystemInformationBlockType9;

2>
if in RRC_CONNECTED:
3>
the MasterInformationBlock, the SystemInformationBlockType1 and the SystemInformationBlockType2 messages as well as SystemInformationBlockType8, depending on support of CDMA2000, and SystemInformationBlockType9;


1>
consider any stored system information to be invalid if it was received more than 3 hours ago;

1>
consider any stored system information to be invalid if the value tag included in the SystemInformationBlockType1 message transmitted on BCCH is different from the one of the stored system information;

5.2.2.4
System information acquisition by the UE

The UE shall

1>
if the procedure is triggered by a system information change notification:
2>
start acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification period following the one in which the change notification was received;


1>
if the UE is in RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system information required in RRC_IDLE, as defined in 5.2.2.3:
2>
acquire the system information required in RRC_IDLE, as defined in 5.2.3.

1>
following successful handover completion to a cell for which the UE does not have stored a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3:

2>
acquire the system information required in RRC_CONNECTED, as defined in 5.2.3;
Editor's note:
It has been agreed that the time critical information, i.e. the information required to continue the user plane in the target cell, shall be included in the handover command. The UE obtains the other information, e.g. the modification period, from system information.

1>
following a request from CDMA upper layers: 
2>
acquire SystemInformationBlockType8, as defined in 5.2.3;
Editor's note:
It is FFS if there is a need to explicitly specify which operations the UE is not required to perform prior to receiving the required system information i.e. this may be implied from the other, not time critical, configuration information. 

1>
not initiate the RRC connection establishment or RRC connection re-establishment procedure if it does not have a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3. 

1>
if the UE is ETWS capable:

2>
when the UE acquires SystemInformationBlockType1 following ETWS indication, at the timing of cell selection/reselection or following successful handover:

3>
if schedulingInformation indicates that SystemInformationBlockType10 is present:

4>
start acquiring SystemInformationBlockType10 immediately;

3>
if schedulingInformation indicates that SystemInformationBlockType11 is present:

4>
start acquiring SystemInformationBlockType11 immediately;

NOTE 1:
UEs shall start acquiring SystemInformationBlockType10 and SystemInformationBlockType11 as described above even when the value tag has not changed.

2>
while the UE is attempting to acquire SystemInformationBlockType10, it shall stop trying to acquire SystemInformationBlockType10 when it detects that SystemInformationBlockType10 is no longer present from schedulingInformation:
2>
while the UE is attempting to acquire all segments of SystemInformationBlockType11, it shall stop trying to acquire SystemInformationBlockType11 when it detects that SystemInformationBlockType11 is no longer present from schedulingInformation:

NOTE 2:
The timing when the UE checks schedulingInformation contained in SystemInformationBlockType1 to see if SystemInformationBlockType10 and/or SystemInformationBlockType11 are still present is left to UE implementation.

The UE may apply the received SIBs immediately i.e. the UE does not need to delay using a SIB until all SI messages have been received.




3 Conclusion

The contribution addressed some open issues with regards to ETWS in Rel-8 LTE, and proposes the following:

Proposal 1: Indicate the start of “standalone ETWS secondary notification” delivery also with the ETWS primary notification indication, and rename IE etws-PrimaryNotificationIndication to etws-Indication.

Proposal 2: When an ETWS capable UE acquires SystemInformationBlockType1 in a new cell it enters, if schedulingInformation indicates the presence of ETWS primary notification (SystemInformationBlockType10) and/or ETWS secondary notification (SystemInformationBlockType11), the UE shall try to receive them.

Proposal 3: The value tag is not incremented when only contents of ETWS primary notification (SystemInformationBlockType10) and/or ETWS secondary notification (SystemInformationBlockType11) change (i.e. when transmission of ETWS SIBs are started/stopped or when the content of ETWS SIBs are modified).

Proposal 4: The UEs should stop trying to acquire ETWS notifications when schedulingInformation indicates that ETWS primary notification (SystemInformationBlockType10) and/or ETWS secondary notification (SystemInformationBlockType11) is no longer present. The timing for the UEs to check schedulingInformation for this purpose can be left to UE implementation.

Corresponding text proposal are provided in section 2.
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