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1
Introduction

SA2 has decided to select a CBS solution (with enhancements) for Rel-8 ETWS [1]. This contribution proposes an air interface solution for handling ETWS traffic in Rel-8 EUTRAN.
2
Background
2.1 Requirements in [2]
ETWS requirements are captured in [2]. Some important points to note is that

· ETWS Warning Notification is classified as Primary Notification and Secondary Notification

· Primary Notification conveys urgent and small amount of data (e.g. imminent occurrence of earthquake and tsunami), and the delay requirement is 4 sec from the time the warning notification is received by the PLMN operator until it is successfully delivered to the UE

· Secondary Notification can convey large amount of data (e.g. text / audio to instruct what to do / where to get help and graphical data such as a map indicating the route from present position to evacuation site)

For convenience, some important texts from [2] are extracted in the Annex.
2.2 Technical solutions in [3]

Two technical solutions for ETWS that have been studied in SA WGs are captured in [3]: (1) “CBS with IMSI paging” and (2) “E-MBMS”. Since SA decided not to support E-MBMS in Rel-8 [4], the second solution is not viable anymore.

“CBS with IMSI paging” is applicable for GERAN, UTRAN and EUTRAN. Basically, the idea is to use the PAGING message with an ETWS specific IMSI in the paging record to indicate Primary Notification, and CBS messaging to deliver Secondary Notification. The use of PAGING message enables Primary Notification to be delivered within the 4 second requirement. The applicability of this mechanism for RRC connected mode UEs have been left FFS.
2.3 LS from SA3 on Primary Notification security [5]

SA3 states their preference to use digital signature based security for Primary Notification in their LS [5], of which the size of the security information is in the order of 50bytes. They also note that the security requirement for Primary Notification is subject to regulatory requirements, i.e. a regulatory in a certain country might put preference on speed of delivery time over security features.

3
Discussion and Proposals
General mechanism to deliver ETWS traffic
From the analysis in [6], in order to handle ETWS in Rel-8 EUTRAN with minimum impact on radio protocols, it is proposed to deliver ETWS traffic as System Information. System Information change indication procedure can be used to initiate reception of ETWS traffic by both RRC_IDLE and RRC_ACTIVE UEs.

Proposal 1: ETWS traffic is delivered as System Information.

Proposal 2: System Information change indication procedure is used to initiate reception of ETWS traffic by both RRC_IDLE and RRC_CONNECTED UEs.

Delivery of Primary Notification
Delivery of ETWS traffic using System Information change indication procedure is illustrated in Figure 1 below.
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Figure 1

Delivery of ETWS traffic in Figure 1 comprises of the following steps:

Step 0: eNB receives CBS message from an upper node.
Step 1: eNB sends PAGING messages with SystemInfoModification(true) to RRC_IDLE UEs (eNB would send PDCCHs with CRC masked with SC-RNTI to RRC_CONNECTED UEs) for one System Information modification period.

Step 2: From the next System Information modification period, eNB starts to broadcast ETWS traffic as System Information, where transmission is repeated for a configured number of time with a configured periodicity.

The system information modification period could be set to e.g. 5.12 sec (this allows 4/2 times repetition of the PAGING message with SystemInfoModification(true) when idle mode DRX period is set to 1.28/2.56 sec). This means that if Primary Notification is delivered as System Information, the delay requirement of Primary Notification (4 sec from the time the Warning Notification is received by the PLMN operator until the Primary Notification is successfully delivered to the UE) cannot be met for any of the UEs. Therefore, to enable delivery of Primary Notification with shorter delay, it is proposed to deliver Primary Notification as part of the System Information change indication, i.e. within the PAGING message with SystemInfoModification(true) and within the PDCCH with CRC masked with SC-RNTI. This would enable delivery of Primary Notification within the 4 sec requirement to most UEs (especially those UEs who successfully receive the earlier repetitions of the System Information change indication within the modification period). It is noted that the use of PAGING message for Primary Notification delivery has also been proposed in the discussion of ETWS support over UTRAN [7].
Proposal 3: Primary Notification is delivered as part of the System Information change indication, i.e. within the PAGING message with SystemInfoModification(true) and within the PDCCH with CRC masked with SC-RNTI.

On how to deliver Primary Notification within the System Information change indication, one solution for the PAGING message would be to include an ETWS specific IMSI in the paging record. This is the “CBS with IMSI paging” method captured in [3]. An alternative solution would be to include a new IE in the PAGING message to convey Primary Notification as proposed in [7] for ETWS support over UTRAN. For the first solution, definition of ETWS specific IMSI should be done by CT1/SA2. For the alternative solution, definition of the new IE in the PAGING message for Primary Notification should be done by RAN2 with guidance from CT1/SA2. As the use of PAGING message for Primary Notification is also being proposed for ETWS support over UTRAN, the chosen solution should be common for UTRAN and EUTRAN.
Proposal 3a: Within the PAGING message, Primary Notification is conveyed either by ETWS specific IMSI in the paging record or by a new IE specific to Primary Notification. The solution should be common for UTRAN and EUTRAN.
As for the PDCCH, ETWS specific code points can be defined for PDCCH payload for the PDCCH with CRC masked with SC-RNTI. Definition of ETWS specific code points for PDCCH payload should be done by RAN2 with the guidance from CT1/SA2.

Proposal 3b: Within the PDCCH with CRC masked with SC-RNTI, Primary Notification is conveyed by ETWS specific code points of the PDCCH payload. RAN2 works on the definition of ETWS specific PDCCH payload code points under guidance of CT1/SA2.

Delivery of security information for Primary Notification
The LS from SA3 [5] indicates that the size of security information for Primary Notification would be in the order of 50bytes. This seems to be too large to include in the PAGING message together with Primary Notification considering the LS from RAN1 [9] on BCCH capacity (RAN1 indicated that 1200bits can be delivered using 6RBs (1.4MHz) with 4 times transmission for soft combining), especially for low bandwidth cells. Furthermore, it is anyways too large to include in the PDCCH payload together with Primary Notification. Also, it will not fit in the current UTRAN PCH transport block size of 240bits. Therefore, it is proposed to map the security information for Primary Notification on System Information along with Secondary Notification. If regulatory/operator/user requirement focuses on short delivery delay of Primary Notification rather than its security, the warning alert can be prompted when the UE receives Primary Notification within the System Information change indication. If regulatory/operator/user requirement focuses on security of Primary Notification, the warning alert can be prompted after the UE receives security information of Primary Notification within the System Information.

Proposal 4: Security information for Primary Notification is delivered as System Information (along with Secondary Notification).

Maximum size of CBS message (Secondary Notification)
The size of Secondary Notification would vary depending on what information is to be sent, but could be quite large (e.g. maps may be delivered). Currently, the maximum CBS message size is 1230bytes (up to 15 CB pages can be concatenated into a CBS message, where a CB page is 82bytes [8]). Since such a CBS message can already be used to deliver Warning Notification over UTRAN air interface, it is proposed to support at least the same maximum CBS message size also over EUTRAN air interface. Otherwise, users camped/connected to EUTRAN will experience a downgraded ETWS service compared to users camped/connected to UTRAN.

Proposal 5: Maximum CBS message size of 1230bytes shall be supported over EUTRAN air interface.

Delivery of large CBS message (Secondary Notification)
On the other hand, RAN1 indicated that the maximum decodable TB size for BCCH as 1200bits using 1.4MHz bandwidth [9]. Therefore, in order to support Secondary Notification of large sizes, it is proposed to map large CBS messages into multiple SIBs. Furthermore, it is proposed not to limit the size of a SIB to 1200bits so as to reduce the number of SIBs required for a CBS message. For example, 9 SIBs are required to deliver the maximum CBS message size if the maximum SIB size is limited to 1200bits, but only 2 SIBs are required if the maximum SIB size is extended to 4920bits (a realistic value when the bandwidth is 5MHz).

Proposal 6: A large CBS message is mapped to multiple SIBs.

Proposal 7: The maximum SIB size should not be limited to 1200bits (the maximum decidable TB size for BCCH using 1.4MHz bandwidth as indicated from RAN1).

4
Conclusion
This contribution addressed the air interface handling of ETWS traffic in Rel-8 EUTRAN, and Proposal 1 – 7 have been made in section 3 of this contribution (Proposal 3 also includes Proposals 3a and 3b). Finally, it is proposed to liaise involved working groups on decisions/discussions regarding ETWS during this meeting.
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Annex – ETWS requirements in [2]
Some important texts from [2] are extracted below:

Excerpt from sub clause 4.2 in [2]:

Warning Notification is classified into two types depending on the purpose and urgency of the notification.

The first type of Notification is called Primary Notification. This type of notification delivers the most important information of the threat that is approaching to users (e.g. the imminent occurrence of Earthquake or Tsunami). The notification shall be delivered to the users as soon as possible.

The second type of Notification is called Secondary Notification. This type of notification delivers additional information, such as instructions on what to do / where to get help as long as the emergency lasts.  

Excerpt from sub clause 5.3 in [2]:

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 where the Warning Notification is expected to be distributed even under congestion situation. 

-
Secondary Notification is delivered to the users in the Notification Area where the Warning Notification is expected to be distributed even under congestion situation.

Note: 
UEs that are out of coverage or switched off are not considered in the requirements. 

Note: 
Secondary Notification may not always be generated as it depends on the Warning Notification Provider’s policy. 
Note: 
Primary Notification may not always be generated (i.e. the warning may start with a Secondary Notification).

Excerpt from sub clause 5.5 in [2]:

Both Primary and Secondary Notification shall

-
support at least 2 types of emergency events, which are Earthquake and Tsunami

-
be able to indicate the preferred UE behaviours when receiving Warning Notification, (e.g. whether to display text in the foreground, whether to ring a buzzer, whether to vibrate) 

-
be distinguishable from notifications generated for the purpose of testing, training and other notification services.
-
be sent in an optimized type and amount of data, for example, a text with a certain length, by considering the delivery platforms for ETWS

Primary Notification shall 

-
convey data which is small enough to be sent quickly on the network. 

-
convey small amount of data to indicate the imminent occurrence of Earthquake and Tsunami, etc. 

Secondary Notification may 

-
convey a large amount of data in order to deliver text, audio to instruct what to do / where to get help, graphical data such as a map indicating the route from present position to evacuation site, time table of food distribution.

Note: 
The amount of data to be sent within a Primary Notification would be a few bytes to achieve quick information delivery.
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