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1	Introduction
In this paper we provide our views on the need for change indication signalling for PWS warning notifications.
2	Background
In RAN2#103 there were papers [2][3][4] pointing out the need for enhancing the current PWS SIBs acquisition procedure. Motivations seem to be to optimize the UE power consumption and improve the processing times involved in PWS SIB acquisitions. Since PWS SIBs may be repeatedly broadcast, signalling the UE when a PWS SIB carrying a new warning notification is broadcast was thought of a good way to address the problem. The following solutions were proposed to RAN2#103 to this effect:
· Signalling message ID, serial number and segment number in SIB1
· Introducing value tag in SIB1 for PWS SIBs
· Signalling broadcast duration for a PWS SIB
· Signalling PWS change indication in Paging DCI
In RAN2#103 it was decided to postpone the discussion to next meeting. In this paper we analyse the different solutions listed above and look at the pros and cons of these solutions.
3	Discussion
3.1	Signalling message ID, serial number and segment number in SIB1
In [2] it is proposed to consider addition of conditional signalling of some PWS SIB identifying information (message ID, serial number and segment number) in SIB1 as part of SIB scheduling information for the PWS SIBs. The idea is that the UE can check whether a particular PWS SIB was already received or not by checking these PWS SIB identifying information in SIB1 whenever these PWS SIBs are scheduled by the network. The network would signal the message ID and serial number as part of scheduling information in SIB1 whenever SIB6 is scheduled by the network. For SIB7 and SIB8, the network would signal the message ID, serial number and the segment number as part of scheduling information in SIB1 whenever SIB7 or SIB8 is scheduled by the network.
The main concern with this solution is the addition of more bits of information to an already ever-growing size of SIB1. The size of message ID, serial number and segment number are 16 bits, 16 bits and 6 bits respectively. Depending on the deployment, the worst case theoretical increase in signalling overhead to SIB1 will be 108 bits (32 bits (for SIB6)+ 38 bits (for SIB7) +38 bits (for SIB8)=108).
Observation 1: Signalling message ID, serial number and segment number in SIB1 adds to the size of SIB1. Any solution that requires addition of more information to SIB1 is not preferred
The second issue with this solution is, we will be redundantly adding the message ID, serial number and segment number found in PWS SIBs (SIB6/7/8) now also to SIB1. This is not efficient signalling over the air even if it is the cost we must pay for optimizing the UE power consumption.
Observation 2: The message ID, serial number and segment number will be redundant information in SIB1 and PWS SIBs and is not an efficient signalling solution
3.2	Introducing value tag in SIB1 for PWS SIBs
In [2] it is proposed, as a second option, to introduce the usage of value tags for PWS SIBs where the value tag, one for SIB6 and one for SIB7 and SIB8, changes whenever there is a change in contents of the warning notifications in the PWS SIBs. The PWS SIB specific value tags are conditionally signalled (depending on the PWS SIB) in SIB1. 
In this solution, there is now a new requirement for network to determine when to change the PWS SIB specific value tags and the question is whether this need to be standardized or be left for network implementation. In [2] it is proposed that network changes the value tag by detecting whether the message ID and serial number combination (for SIB6) or the message ID, serial number and segment number combination (for SIB7/8) is different than the one used in the previous transmission of the PWS SIB.
Observation 3: In the value tag solution there is requirement for network to change the value tag based on the detection of change in PWS SIB contents
If the warning notification in SIB7 and SIB8 can be segmented, then the network updating the value tag whenever the segment number is different is a lot of signalling and processing overhead from network perspective. This is the reason why we decided not to have value tag for PWS SIBs even in LTE. Introducing any other means by which the network detects when a warning notification is different would defeat the purpose of keeping the warning notifications transparent to NG-RAN. Overall, an optimization solution based on use of value tag for the reception of PWS SIBs cannot be back ported to LTE easily.
Observation 4: Changing the value tag for broadcast of every segment of one warning notification is not signalling and processing efficient for the network
Observation 5: The value tag solution is not portable back to LTE
Observation 6: The transparency of warning notification contents to NG-RAN should be maintained
From a SIB1 size overhead point of view also, since [2] proposes to increase the size of the PWS SIB specific value tags to be added to SIB1, it is no different than adding the message ID, serial number and segment number to SIB1.
Observation 7: Increasing the value tag size and having PWS SIB specific value tags only increases the size of SIB1. Any solution that requires addition of more information to SIB1 is not preferred
3.3	Signalling broadcast duration for a PWS SIB
In [3] one of the solution proposed for advanced indication to UE of changes in PWS SIBs is for the network to signal the broadcast duration for each PWS warning notification. This assumes that the network repeatedly broadcasts the same warning notification for several paging cycles. The problem with this solution is the UE need to know the exact starting and ending point in time for the repeated broadcast of a warning notification. So, just a broadcast duration is not sufficient for the UE to determine when exactly it needs to start acquiring the warning notification again. The details of signalling of broadcast duration is also not very clear in terms of the specific message in which the broadcast duration will be signalled and whether a time reference point will also be signalled to indicate the beginning or end of the broadcast duration. In [3] the figure implies that the broadcast duration will be signalled in the paging message. Whether the broadcast duration is signalled in paging message or SIB1 there will need to be additional UE behaviour specified in standard for the handling of the broadcast duration.
Observation 8: Signalling details for signalling of broadcast duration needs further discussion. Consuming more than 1 bit in short message (paging DCI) is not efficient use of reserved bits in short message
3.4	Signalling PWS change indication in Paging DCI
In [3] another solution that was proposed is to introduce a new “PWS message change indication” bit in the short message (paging DCI) used for SI change indications. The network is required to toggle the “PWS message change indication” bit whenever there is a change in the content of SIB6/7/8. In this solution, after the UE is paged with the short message bit “etwsAndCmasIndication” set, the UE acquires SIB1 and receives the PWS SIB as per the scheduling information in SIB1. After the UE has completely acquired the PWS SIB but if the network still broadcasts the same PWS SIB the network will not toggle the “PWS message change indication” bit in paging DCI which gives an indication to the UE to stop looking in to SIB1 for PWS SIB scheduling information. This requires the network to ensure it sends a paging DCI before every broadcast of PWS SIBs.
This solution introduces new requirements for network and UE but the advantage of this solution is the UE does not have to acquire SIB1 or the PWS SIBs before deciding whether the warning notification in the PWS SIB is a new warning notification. Also, the solution is something that can be considered for LTE also if needed. The question is whether it is justified to use one more bit in the short message. 
Observation 9: In paging DCI solution i) all changes required are isolated to the short message, ii) It is possible to consider a similar solution for LTE in the future, iii) even though there are some new requirements for both network and UE, the solution avoids UE from having to read the SIB1 if the UE had already received the same PWS SIB which is more efficient than solutions requiring the UE to make decision about acquiring PWS SIBs after reading the SIB1
4	Conclusion
In this paper we analysed the different solutions for PWS warning notification change indication proposed so far by companies and made some observations on the pros and cons of the solutions. Based on all the observations, if any solution at all need to be introduced for optimized reception of PWS SIBs to help conserve UE power, our preference is to go with the introduction of one bit in short message (paging DCI) and update the PWS SIB reception procedures.
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