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1
Introduction
At WG2#62 it was decided that ETWS secondary notification information should be transmitted by way of system information. The potential size of the ETWS message is such that, very likely at least for low bandwidth cells, the message will need to be segmented in order for it to be transmitted. Currently, segmentation of SIBs is not supported and a new mechanism is required. This Tdoc proposes solutions of which one is specific to ETWS message and one is a general SIB segmentation capability still trying to keep the compatibility with the existing SI message structure decisions. 
2 
Discussion
At WG2#62 it was agreed that ETWS secondary notification should be transmitted via system information. Whilst the precise maximum size of an ETWS message is still open, it has been suggested that a maximum size CBS message, i.e. 1230/1248 bytes, should be supported. The assumption here is that only one CBS message would need to be transmitted at a time. The length of the active ETWS transmission for one ETWS message has not been defined, but will maybe extend up to some minutes time. The maximum size of a system information message, at least in low bandwidth cells, is limited to, in the region of 150 bytes, consequently it must be possible to segment the message for transmission as system information, possibly into as many as ten segments. Currently it is not possible to segment SIBs and a new capability will be required.

It is assumed here that the segmentation of the ETWS secondary notification information message will be on the basis of matching available SI message size and not based on separating CBS pages, although this should not affect the principle of segmentation but it could affect the number of segment index size.

Furthermore, it is currently not clear whether there is a need to transmit a separate primary notification information SIB that is separate from the secondary notification message i.e. identifiable to RRC and not transparent to RRC but separable by the application, however, it is believed that this would require no more than the addition of an additional SIB type.

3. Segmentation of SIBs
Two methods are identified for providing segmented transport within the existing system information structure:  (a) a new ETWS dedicated SIB is introduced that is capable of containing a segment of the ETWS notification message, RRC would receive all segments before re-assembling the ETWS message; (b) the opportunity is taken to provide a container SIB that is capable of transporting segments of SIBs or the ETWS message.
In both cases the present SI message structure is kept. The present scheduling information and SI message structure are left intact with the capability to broadcast and receive multiple instances of one SI message during one repetition period added should this be required. 
3.1 ETWS specific SIB

One way forward is to retain the current constraint on the segmenting of SIBs and introduce an ETWS specific message (SIB-Type9) that is capable of containing a segment of the ETWS message. The several segments that make up the ETWS message would be transmitted within the modification period, the UE would continue to receive instances of the SIB until all segments have been received and RRC is able to reassemble the ETWS message. Section 3.3 describes how transmission of the multiple instances of the SIB within a modification period could be implemented.
An example format for the ETWS specific SIB is the following:

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 subsegquent segment, Last segment}
It would be possible to use the same principle with other SIBs e.g. SIB-Y that require segmentation. The segment x of ETWS message being replaced by segment x of ContentOfSIBY where ContentOfSIBY would be the ASN1 for SIBY
Advantages:

· Keeps the SI structures simple as at present and adds complexity only when segmenting is needed e.g. only to UEs with ETWS capability if ETWS is the only system requiring segmenting or only to any special SIB which needs the capability to be sent in segmented form.
Disadvantages:

· Complexity is added, but this is required if ETWS is introduced
· Compared to the container case, section 3.2, the segment header and choice overhead always applies even if the SIB can be contained in one SI message i.e. within one segment.
3.2 Container SIB

A more general solution would be to use a special container type System Information Block to enable larger SIBs to be transmitted than is currently possible as well as allowing the transmission of the ETWS message. It is proposed that, for simplicity, this special container SIB would be transmitted in a System Information message with no other (concatenated) SIBs. 

The following ASN.1 description shows a possible structure of the container SIB. All used fields have been defined in type definitions. In this example the container SIB has been allocated the name SystemInformationBlockType9.

SystemInformationBlockType9 ::=

SEQUENCE {

Transaction-ID


INTEGER (0..3),

sib-Type

SIB-Type,

segment-Type


Segment-Type,

sib-segment

CHOICE {

seg1
OCTET STRING (CONTAINING segment 1 of sib-Type),

seg2
OCTET STRING (CONTAINING segment 2 of sib-Type),

..
 ………………………………………….

seg10
OCTET STRING (CONTAINING segment 10 of sib-Type)

},

}

Segment-Type

ENUMERATED {First or subsequent-Segment, Last-Segment}

SIB-Type ::=

ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, ETWS message, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1}

It is noted that in the above example ETWS message replaces sibType9 in the enumerated list enabling the ETWS message to be accommodated without introducing an additional SIB to contain the ETWS message. An alternative would be to define an ETWS specific SIB to contain the ETWS message. This would allow the transmission of the ETWS SIB without segmentation if SI message capacity can support it without segmentation.
It is further noted that an element Transaction-ID has been included to cover the case that several copies of a particular SIB are transmitted within a modification period. Should this capability be deemed to be not required then the Transaction-ID can be removed.
A UE receiving the system information container would receive all instances of SIB-9 indicated in the SIB-1 schedule, identifying which SIB/ ETWS /Transaction the instance relates to from the Transaction-Id and SIB-Type fields. When it has received all segments relating to the SIB/ETWS then it can re-assemble the SIB/ETWS message. 
Advantages:

· Keeps the SI structures simple as at present but introduces the capability to segment SIB messages as well as the ETWS message if such a capability is required.
Disadvantages:

· Complexity is added, but similar complexity is required if ETWS is introduced.
 3.3 Scheduling
The intention has been to re-use the existing SI message scheduling information fields with none or minimal modification. In the case of the segmentation mechanism described in section 3.2 it is assumed that:

· The scheduling information fields of SI-1 remain unchanged,
· One or more SI messages can contain SIB-9 or SIB-Y in the SIB mapping information field, the mapping field contains only one entry,

· Different SIB segments can be transmitted in different windows within a repetition period and within different repetition periods within a modification period.
A UE that requires a particular segmented SIB receives in all SI message receive windows until it has acquired all of the message segments that it requires to reassemble the SIB or the ETWS message. It can stop receiving SI messages containing the required SIB when all segments have been received.
In the case of the use of container segmentation the same principles as those listed above apply, however, unless there is some modification of the SIB mapping information field it will not be possible for a UE to identify which container instances relate to particular SIBs/ETWS message i.e. the mapping field will contain just the identification of the container SIB, SIB-9. If the mapping field were to be extended to indicate the identity of the encapsulated SIB/ETWS then the UE would only receive SI messages that contain information that it requires. 
In figure 1 an implementation of sending ETWS through container SIB9 is shown. The SI-4 message contains the SIB9’s, only one SI message contains SIB9 in this example. The content of each SIB9 transmission in the 160 ms repetition cycle is different although repetition takes place after segment 5 has been transmitted. The UE knows where the first transmission is by checking the ETWS repetition rate. In this example the BW does not allow concatenation of SI-1, SI-2 and SI-4 and these are sent using separate 20 ms SI-windows.       
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Figure 1: Sending a SIB in segmented form 

4
Conclusion
Based on the need to establish a segmentation method for Systems Information in order to support transmission of ETWS secondary notification information, two methods have been identified, namely the use of a dedicated ETWS specific SIB or use of a container SIB capable of encapsulating segments of an ETWS message or another SIB. Minimal or no modification to the existing SIB structure or SIB transmission or scheduling is required although some differences to UE behaviour and repetition of content within a modification period is required. It is proposed that RAN2 discusses the alternatives.
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