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1 Introduction

It has been earlier concluded that a SIB based mechanism shall be used in E-UTRAN for the delivery of secondary ETWS notification but the details of such a solution have been left open. In this contribution we investigate the details of potential mechanisms for delivering the secondary ETWS notification and propose preferred solutions. 

Although, the method to be used for delivering the primary notification is not explicitly the subject of the present contribution, the methods proposed in this contribution for the secondary notification could be applied for the primary notification as well, in case a SIB based approach is selected also for the primary notification. Note that based on the latest response LS from SA1 [1] either a paging based or a SIB based approach for the primary notification delivery could satisfy the delay, reliability and security requirements.

2 Discussion 
One of the most important aspects that impacts the details of the method used for delivering secondary notification is the size of the message that needs to be supported. It is generally assumed and also confirmed in the SA1 response LS [1] that at least 1230 bytes of secondary notification message size should be supported in E-UTRAN (in order to be on par with the maximum CBS message size supported in UTRAN).
When comparing this message size with the typical transport block size applicable on BCCH we can conclude that in certain cases (also depending on the system bandwidth) segmentation of the ETWS message will be required, i.e., multiple SI messages will be needed to carry the ETWS message. 
However, if we would reserve one separate SI message for each segment of the ETWS message, the number of available SI messages may not be enough. Note that the maximum number of possible SI messages is restrained by the number of available SI windows that can be fit within the shortest repetition period such that no overlaps of SI windows can occur. In the example shown in Figure 1, assuming a 10 ms SI window length and assuming that the shortest SI repetition interval is 160 ms, the number of available SI messages is 16.
From the set of available SI messages we may need to reserve approximately 2-10 messages for ETWS use (depending on the scenario and system configuration), assuming that a separate SI message is reserved for each segment of the ETWS message. Obviously, this would be an unacceptably high proportion of the overall number of available SI messages. 
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Figure 1: Arrangement of SI windows and repetition intervals
Therefore it would be desirable to develop solutions which decrease the number of required SI messages that needs to be reserved for ETWS use, where we can identify the following solution alternatives:
1. One possibility is to use only one SI message for ETWS purposes and identify the different segments of the ETWS message by some sequence numbering within the SI message or rather within the SIB contained in the SI message. Such a solution has been proposed in [3], where an ETWS specific SIB type is defined, which can carry the segments of a larger ETWS message. 

This solution would, however, mean that the different repetitions of the given SI message, carrying the different instances of the ETWS SIB, would carry different content in the subsequent SI windows, which somewhat contradicts to the generic principles of system information delivery. Normally, the SIB and the SI message content should be the same at different repetition windows and may be changed via the system information change mechanism at the next modification period. The variable SIB content would also make the soft combining of the different repetitions in subsequent SI windows impossible.
2. Another solution could be that we allow the overlaps of SI messages used for ETWS purposes with the ones used for regular system information delivery. (In this case we can use one separate SI message and one separate SIB for each segment of the ETWS message, i.e., no SIB segmentation support would be needed.) In the occasions where the ETWS SI window and a regular SI window would overlap the ETWS SI message would have priority, which means that in case of an ETWS alarm the regular SI message whose window overlaps with the ETWS SI message would not be sent. The non ETWS capable terminals, which are unable to decode the actual ETWS message, would still understand from the scheduling information in SIB-1 that the ETWS message is transmitted and they would not try to decode the reception in the overlapping region. 
3. A third solution that would provide the largest flexibility is to send the ETWS SI message with an ETWS-RNTI different from the SI-RNTI and allow the overlaps of SI windows, as in the previous case. However, even when the SI window of an ETWS and a non ETWS SI message overlaps this solution allows to send both the ETWS and the non ETWS SI message within the same window but in different resource blocks (probably in different subframes), as the UEs would be able to separate the two types of SI messages based on the RNTI. 
The separate ETWS-RNTI based solution could be advantageous also from the aspect that any changes needed for the ETWS delivery can be introduced only for the ETWS-RNTI transmissions without impacting the normal SI broadcast mechanism. 
The drawback with the ETWS-RNTI based solution is that it would imply more changes to the current specification as it would be needed, for example, to define separate transmit windows, repetition intervals and transmit blocks similar to SIBs for the ETWS transmissions and also signal their scheduling separately, probably within SIB-1. 
Proposal 1: Based on the analysis above we can conclude that alternative #1, i.e., supporting the ETWS SIB segmentation is the simplest solution and it has only limited impact on the current SI distribution mechanism. In case further modifications in the SI broadcast mechanism would become necessary for ETWS purposes then it might be a better solution to introduce a separate ETWS-RNTI instead.
2.1 Proposed SIB Format

It is possible to define an ETWS specific SIB type, which supports segmentation, similarly as proposed in [3]. (The excerpt from [3] is shown below as an example.) We believe, however, that there is no need to support segmentation in general and therefore we do not see the need to define a generic SIB container type. 
SystemInformationBlockType9::= 

SEQUENCE {

segment-Type
Segment-Type,

sib-segment
CHOICE {

seg1
OCTET STRING (CONTAINING segment 1 of ETWS message),

seg2
OCTET STRING (CONTAINING segment 2 of ETWS message),

..
 ………………………………………….

seg10
OCTET STRING (CONTAINING segment 10 of ETWS message)

},

Segment-Type::=


ENUMERATED {First or subsequent segment, Last segment}
The scheduling of the above ETWS specific container SIB (SIB-9 in the example) should be similar to normal SIB types, i.e., it should be mapped to one SI message and the mapping should be indicated in SIB-1. In principle, it would also be possible to map SIB-9 to multiple SI messages at the same time and thereby increase the capacity available for the transmission. However, it is difficult to see the need for this flexibility, since the same capacity increase can be achieved by setting a short enough repetition interval for the SI message.

It is also assumed that other SIB types carrying regular system information would never be mapped together with SIB-9 into the same SI message. (In case the primary ETWS notification would also be carried within a SIB then it may be mapped into the same SI message.)
3 Conclusions

In this contribution we have analysed different SIB based solutions to support the transmission of a large ETWS message in smaller pieces. Based on our comparison above we conclude that the simplest solution would be to use an ETWS specific SIB segmentation mechanism and propose the following:

· an ETWS specific SIB type (e.g., SIB-9) shall be introduced, which supports the transmission of the different segments of an ETWS message (see above). No generic container SIB type is needed.
· The ETWS specific SIB (SIB-9) shall be mapped to one SI message and no other SIB types shall be mapped to the same SI message (except the potential SIB for the primary notification, in case such a SIB will be defined later). Within one SI window the same instance of SIB-9 (i.e., the same carried segement) shall be repeated. The different instances of SIB-9 (i.e., the different segments) shall be transmitted in subsequent SI windows.
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