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1
Introduction

There exists a requirement that E-UTAN Rel 8 should support an ETWS alerting and information broadcasting system. With the removal of MBMS from Rel 8 and because of the very limited time interval before standardisation of  Rel 8 is closed, it can be deduced that any ETWS capability must be provided within the capabilities already specified within E-UTRAN. Some additions to the standard may be possible but, due to time constraints, they probably have to be limited in their extent. This Tdoc examines possible ways forward and the issues that will need to be addressed.
2
Discussion
There exists a requirement that E-UTRAN Rel 8 should support an ETWS alerting and information broadcasting system and SA2 has proposed that this could be based on the CBS system. The removal of MBMS from E-UTRAN Rel 8 and the very limited time left before the Rel 8 standards process is closed implies that any provision of ETWS on the radio interface must be made using existing E-UTRAN capabilities perhaps with some limited additions and/ or modifications although time constraints must limit the potential for introducing new features.

At the same time it seems desirable not to introduce a mechanism that is not suitable for adaptation to support the PWS capability that is scheduled for Rel 9. It could be viewed as less than ideal if the ETWS Rel 8 solution were to be useful only for Rel 8 particularly if it requires the addition of new features.
2.1 Requirements

The requirements for ETWS are contained in [1]. It indicates that ETWS notification can consist of two parts, a primary notification part and a secondary notification part. 

Primary notification should be available to UEs as soon as possible and [1] indicates that it should be delivered to UEs within 4 seconds of delivery to the PLMN. Primary notification contains limited information but as a minimum distinguishes between Tsunami and Earthquake. Secondary notification contains more information but is less urgent and a longer time period for delivery is permitted, no value is given in [1] but it is suggested that a few 10s of seconds delay could be acceptable. The specification [1] does not provide an indication of the message size that should be supported for primary or secondary notification. 
An ETWS event can result in the delivery of only primary notification, only secondary notification or primary followed by secondary notification. It is thought that updates of at least secondary notification may be possible. It may also be required that the UE is made aware of the end of an ETWS event. Furthermore, it does not appear to be specified whether the cellular delivery system is required just to notify UEs when the event occurs or whether it is required to continue periodic transmission of ETWS related information for as long the ETWS event is ongoing.
The specification [1] indicates that it should be possible to prevent spoofing of ETWS alerts. SA3 has indicated [2] that this may require the addition of, of the order of, 50 bytes to primary and secondary notification content; however, operators may choose to dispense with this protection.
It has been proposed that the CBS system should be used to distribute the ETWS information to eNB. RAN3 is currently studying the solution to be used to distribute the CBS protocol to the eNB. 

For RAN2 there exists the question of how much of the CBS protocol should be projected onto the air interface and how much CBS functionality should be supported in the UE i.e. should BMC capability be required in the UE. Possibly this depends upon the solution adopted for the air interface but given the time available it seems to be highly desirable to avoid any new, BMC related, functionality in the UE in layer 2/3. In any event it is assumed here that the provision of a general CBS capability on the air interface is not intended. The information transmitted on the air interface will be constrained to being ETWS specific.
It is suggested that the eNB could receive both primary and secondary notification as distinct CBS messages, or alternatively, as write/replace of a single message. These messages could be terminated in the eNB and could trigger the appropriate air interface notification and broadcast of content. Whether the eNB simply forwards the received CBS messages on the air interface or processes them to remove redundant information would need to be decided. 
The maximum message size that can be supported by CBS is 1248 bytes. The assumption here is that there is a single information message associated with each of primary and secondary ETWS notification. For primary information it could be expected that the information size could be quite small e.g. a few bits plus possibly up to 50 bytes security. For secondary notification it could be useful to know if there are limits on information size or whether up to 1248 bytes must be supported over the air interface. It would also be interesting to know how certain CBS control fields, such as the number of repeat message transmissions are to be mapped to the air interface, if at all.
 2.2 Potential transmission methods in E-UTRAN
Any solution adopted within E-UTRAN must provide a number of features:
· The UE must be alerted to the occurrence of a primary or secondary ETWS event,
· The UE must be informed where and when to receive any associated broadcast information, and when it has received all of the available information, unless it is to receive continuously during the ETWS broadcast period.

· UEs entering a cell or powering up must be alerted to an ongoing ETWS event and how to obtain the broadcast information, should this functionality be required.

There appear to be three potential solutions:
· Utilising the existing system information capability

· Introducing a new, ETWS specific, alerting and DL-SCH based information broadcasting system

· Confining E-UTRAN capability to simply alerting the UE and requiring fall-back to UTRAN for the delivery of (secondary) information.

2.2.1 Utilising the existing system information capability

The use of the existing system information capability possibly represents the most direct method of providing an ETWS capability within the Rel 8 time-frame but there appears to be potential limitations in the capacity available for secondary notification and, possibly, in meeting the 4s target for primary notification.
It is assumed that:

-
Secondary and also possibly primary notification information could be broadcast in ETWS specific SI message(s). 

-
UEs can be alerted to the existence of an ETWS event via the ‘change of system information’ notification capability already provided via the paging mechanism (idle state) and SC-RNTI transmission on PDCCH (connected state). The ‘change of system information’ notification procedure can be used to indicate a revision of secondary information content and, coupled with the removal of the ETWS specific SI messages could also indicate the end of ETWS alerting. 
If the security overhead is omitted it may be possible to indicate a limited number of information bits e.g. whether the event is a tsunami or earthquake in the initial alert signal. This would require an ETWS specific paging indication and use of an ETWS specific RNTI on the PDCCH and would take the initial alert outside of the SI change signalling, although it would trigger SI acquisition.
-
The SI scheduling capability that is contained in SI-1 will indicate when the UE should receive the ETWS specific SI messages.
-
For UEs entering cells in the ETWS reporting area and UEs powering up, the presence of the ETWS related SIs within the system information broadcast could trigger the ETWS alert procedure. The value tag could indicate any revision following an absence from the cell. 
In principle, it would appear that the capabilities required to provide an ETWS notification and broadcasting capability already exist within the system information mechanism. It is not clear whether ETWS primary and secondary notification information is required to be transmitted simultaneously and if so whether this requires two or one dedicated SI messages. Possibly, if the information size associated with primary notification is small e.g. a few bits rather than the 50 bytes indicated by SA3 then accommodation within an existing SIB e.g. SIB-1 could be possible.
From the UE perspective, higher layer ETWS functionality would be activated and updated by the receiving of the ETWS specific SI by RRC. 
There appears to be, however, potential weaknesses of the system information solution, specifically:
-
The time delays incurred by the UE obtaining a change of system information are dependent of the length of the modification period in the cell and the SC-RNTI monitoring interval. Whilst the length of a modification period is still open the understanding here is that it could be quite large at least much larger than 4s. In areas where the ETWS capability is deployed it may be necessary to operate with modification periods that are much smaller than would otherwise be the case.
-
The capacity of system information messages can be limited particularly if there is a 50 byte security overhead. For low bandwidth (1.4MHz) cells the capacity of a system information message is limited to 150 bytes [3], increasing to 900 bytes if the bandwidth is 10 MHz. This implies that for low bandwidth cells a single system information block may be compatible with primary notification but not have sufficient capacity for secondary notification. For higher bandwidth cells it seems possible that a single system information block could carry secondary information content even if this were to occupy almost the capacity of a CBC message. 
One solution to the lack of capacity in a single SIB in low bandwidth cells could be to use multiple SIBs (with different identities). The CBC message could be segmented by the eNB and re-assembled by the higher layer from the information forwarded to it by RRC. However, it could be useful to clarify what message sizes UEs will need to support for ETWS. If reducing the 50 byte security overhead appears to be of critical importance then SA3 could be asked if some reduction in size would be possible.
2.2.2  Providing a dedicated ETWS capability

It may be possible to define an ETWS capability that is independent of system information broadcast within the Rel 8 timescale, however, to some degree the features that would be required could be viewed as duplicating the system information capability.
-
UEs could be alerted to ETWS events via paging (idle state) and the transmission of an RNTI, similar to the SC-RNTI, on PDCCH (connected state), similar to but independent of the system information mechanism. If the security overhead is omitted then it may be possible for the alert to contain a limited number of information bits. An alternative to RNTI on PDCCH for connected state UEs would be to use dedicated signalling on DCCH but it would need to be investigated whether this is practical.
 -
Information messages associated with the primary and secondary ETWS notification could be transmitted periodically on DL-SCH, the PDCCH using ETWS specific RNTI(s) e.g. a CTCH. The bearer parameters, transport formats and the scheduling of the ETWS messages could be indicated on the BCCH and received by the UE in advance of the ETWS event occuring. UM mode RLC could be used removing constraints on message size.
-
To enable UEs that enter the cell or power up to identify that an ETWS event is being broadcast, an indication on system information could be used to indicate that an ETWS event was ongoing or UEs could monitor DL-SCH to identify whether ETWS information is being broadcast.
UEs that are alerted to an ETWS event, primary or secondary, would commence to receive the DL-SCH to obtain the security and other information. It is assumed that when the ETWS notification is received by the UE it is passed to a higher layer function and trigger the creation of the bearer functions required to receive the DL-SCH channel transmissions. When ETWS messages are received it is assumed that they will be passed to the higher layer function in the normal way for the user plane. It is also assumed that functionality such as duplicate message detection and security verification of the messages would be performed at the higher layer.
It is desirable that a UE does not continue to receive repeated transmissions of the same information. If it is known that only one message (RLC SDU) is transmitted for each notification then it should be possible for the higher layer to release the ETWS bearer and stop reception after the single SDU has been received. Later notifications e.g. secondary notification or an update of secondary notification would re-establish the bearer and restart the reception process. It is assumed that it would not be necessary to specify in RAN2 how the UE avoids receiving the ETWS information continuously.
It is suggested that to specify the features identified above could take more time than would be required to introduce the additional SIBs and modified UE behaviour required by the proposal in 2.2.1. Modifications would be required to BCCH, paging, DL-SCH transmission and UE behaviour. However, it may provide:

· Independence of the notification process from SI requirements and the SI modification period.

· Greater flexibility in the maximum size of message that can be transmitted. 
2.2.3 Fallback to UTRAN

In this method, the UE would receive an indication that an ETWS event has occurred in E-UTRAN but would transition to UTRAN to receive instructions. In principle this would require that just a paging trigger for idle state UEs and an RNTI on PDCCH, or dedicated signalling trigger for connected state UEs is provided. No messages are transmitted in support of the ETWS in E-UTRAN. In these circumstances it is difficult to see how security protection could be provided in E-UTRAN.
There are clearly limitations with such a scheme; it relies on their being a UTRAN overlay which may not always be the case. Unless there is a common tracking area between E-UTRAN and UTRAN excessive signalling could be generated and, if connected state UEs, are to be included in the process possibly they would need to transition to idle state.

 From a standardisation perspective the specification may be simpler but the method is very restricted.
3.
Conclusion

Three possible approaches for providing ETWS support in E-UTRAN Rel 8 have been identified. Given the very limited time available before the completion of Rel 8 the safest approach would appear to be to include the transmission of ETWS information within the system information mechanism of E-UTRAN. It also appears to be the most practical. It appears to require the introduction of one or possibly more than one additional system information messages. It may also be a preferred solution to include the initial alerting of UEs within the system information procedure i.e. ETWS appears simply as a system information change. Alternatively, introduction of additional paging and connected state PDCCH signalling formats may permit earlier delivery of some primary notification information e.g. earthquake or tsunami. 

To introduce a dedicated ETWS signalling mechanism may be too much work for the time that is available and fallback to UTRAN could be too limited in application scope to be an acceptable solution.
There are, however, potential limitations in the systems information approach both in the capacity to deliver secondary information in narrow band cells, although using multiple SIBs may be a solution, and in fulfilling the 4 second primary alert time delay. It should be investigated what are the true requirements for information delivery and whether any relaxation of the 4 second delivery time is acceptable.
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