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Decision and text proposal
1 Introduction
 In RAN2#62 meeting it is agreed that 2nd ETWS notification will be delivered via system information[1]. And UE will be notified to receive new 2nd notification via normal SI updating scheme. The main issue left is how does RRC segment the 2nd notification and how to schedule it because 2nd  notification is of large size while it is considered that a SIB size of up to 1200bits could be supported if considering low  bandwidths .
2 Discussion
If we assume the maximum 2nd notification size is equal to the maximum CBS message then at least 9 = [15*82*8/1200]  segments are needed. If one segment is defined as one SIB then 9 more SIBs will be introduced. Since the content of the 2nd notification is transparent for RRC there is almost no difference among these new SIBs. If the answer to the LS [2] is that more than one CBS message is required to transfer at one time then more SIBs need be introduced. So we prefer to only introduce one ETWS SIB and calls it as SIBes in this document. According to current SI update scheme this SIB will be mapped only to one SI.
Proposal 1: only introduce one SIB for ETWS 2nd notification which will be mapped to one SI.
Then in RRC layer it is necessary to segment the SIBes within eNB and concatenate these SIB segments in UE. How to segment and concatenate is related to how to schedule tightly. In [3] it is proposed to map the SIBes to one SI but transmit SIBes segments as SI instance based on segment type within SIBes. There are 3 segment types in [3] i.e. First segment, subsequent segment and last segment. In our standing if UE want to concatenate these SIBes segments UE have to receive them in sequence form the 1st segment. If UE happen to receive one  “subsequent segment”  at first then UE really does not know which segment it is really. To avoid this situation the detail scheduling information of SIBes segments should also be deduced from the scheduling information within SIB1. it is proposed to add the total number of segments in scheduling information of SIB1 rather than repetition rate of segments directly to avoid introducing segment type. And one implicit way is used to deduce scheduling information for segments based on total number of SIBes segments. One optional IE SIB segment number is introduced in Figure 1 assuming no other SIB will be mapped to the same SI:
SchedulingInformation  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512,












spare},


sib-MappingInfo





SIB-MappingInfo
    SIB segment count




INTEGER (value range is FFS) optional
}
Figure 1
Considering the delay requirement for 2nd notification is 10~30s all segments should be transmitted within one SFN wrapround i.e. 10.24s. Based on this assumption there are 3 alternatives to deduce segments’ repetition rate due to SFN wrap round issue:
· Alt1: to always have N segments and N=2^n. the repetition of SIBes segment is equal to N*SI-P (SI-P is the periodicity of SI which the SIBes is mapped to). 
· Alt2: to have N segments and N can be any integer. The repetition of SIBes segments is equal to (2^ceiling(log2N))*SI-P. for example there are totally 6 segments. Then the repetition rate is 8*SI-P (8=2^ceiling(log26).
· Alt3: to have N segments and N can be any integer. The repetition of SIBes segments is equal to N*SI-P
for alternative 3 when SFN wraps round it maybe necessary to slide the transmission of SIB segments. For example if SI-P is 16 and N=6 then when SFN wraps round 5th and 6th segments are lost (1024%(16*6)=64, 64=16*4):
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Figure 2
For alternative 1 and 2 there is no such problem because 1024%(N*SI-P)=0, N=2^n.
3 Segment and concatenation

For alt1 one segment maybe not able to fill the whole SI. So in that case padding is needed for every SI which containing SIBes segment. And length information is also needed for UE to trim the padding when concatenating all the segments. It looks not a resource-efficient way. But because earthquake or tsunami happens rarely resource issue is not critical issue. The important thing is SIBes segments maybe more compared to alt2 and alt3 and thus may introduce more delay. The SIB can be defined as Figure3. The 1st byte of the SIB is used to indicate the real size of the segment in byte. 
SysteminformationBlockType-ETWS::= 

SEQUENCE {

segment-length
segment-length,

sib-segment
CHOICE {

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

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

..
 ………………………………………….

},

}
Figure 3

For alt2 all segments will fill up a whole SI containing SIBes segments except for last segment which may need padding. And if repetition rate of SIBes segment is bigger than total number of segments, so there are empty gaps between two repetition of SIBes segments which may introduce extra delay for UE if it has to read the e.g. 1st segment in the next repetition. For example in Figure4 there are totally 6 segments. The repetition rate is 8*SI-P. If one UE has already received segment 3,4,5,6 it have to skip two blank segment to receive segment 1 and 2. 
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Figure 4

For alt3 the problem of alt2 does not exist. Considering it is very important for UE to receive 2nd notification as soon as possible. alt3 is preferred. As for SFN wrap round issue it will also result in extra delay because UE will have to skip some repeated segments if it has received them. But this problem will only happen where SFN wraps round which means it will happen much less compared to alt 2. 
For alt2 and alt3 the SIBes can be defined as:

SysteminformationBlockType-ETWS::= 

SEQUENCE {

segment-length
segment-length, optional for last segment
sib-segment
CHOICE {

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

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

..
 ………………………………………….

},

}

Figure 5

Assuming the SI-window of SI which SIBes is mapped starts in the radio frame for which SFN%SI-P=radio-offset, then the SI-window of the kth segments starts in the radio frame for which SFN%(N*SI-P)=(k-1)*SI-P+radio-offset. The subframe offset of all the segments is the same as the SI.
Proposal2: SIBes segment fill up one SI except for last segment which include one length IE to indicate padding
Proposal3: the repetition periodicity of SIBes segment is N*SI-P, N is total number of segments.
4 One implementation
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Figure 6

In Figure6 following conditions are assumed:
· 4SIs have been scheduled originally. And the window size is 20ms i.e. w=20ms
· SIBes is mapped to SI-5 whose periodicity is 160ms and there are total 6 segments. 6th segment  is padded which is indicated by segment length IE.
According to proposal 3, the repetition periodicity of SIBes segments are 6*16=96 radio frames. Like normal acquisition of normal SI, let x=(n-1)*w , then kth segment will be acquired in radio frame where SFN%96=(k-1)*16+8, k=1~6 (subframe is equal to 0 because x%10=0).
As normal UE will receive SIB1 at first which declare the scheduling information of SIBes and segments as well based on segment count IE. And then UE collects all these segments in any sequence and concatenate them after trimming the padding in last segment.
5 Conclusion
 This document propose to introduce only one SIB for ETWS 2nd notification and map it to one SI. The UE identify segments based on segments repetition rate deduced from segments number and normal scheduling information of the SI. And then UE collects all these segments in any sequence and concatenate them after trimming the padding in last segment .
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