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Discussion and Decision

1
Introduction
The work item to introduce PWS into the Release 9 specifications [1] has short timescales with a requirement to identify technical solutions within the meetings RAN2#66bis/67. The requirement is to extend the UE RRC ETWS broadcast reception mechanism and the associated paging mechanism to accommodate reception of CMAS alerts contained in a CBS message [2]. This Tdoc raises some questions that result from a review of the PWS/CMAS requirements and considers some issues that must be addressed in adapting the ETWS mechanism. 
2
Discussion
The stage 1 specification for PWS [2] indicates that ETWS and CMAS are subsets of the overall PWS capability that delivers CBS based warning messages (also referred to as notification or alerts) to UEs. For Release 8, the specific requirements of ETWS were incorporated into LTE and, because LTE does not include a general CBS broadcast capability on the Uu interface, a dedicated, ETWS specific, delivery mechanism was provided based on system information transmission, SIB10 and SIB11, and ETWS indication in the paging message.  

The new capabilities that are required to support CMAS primarily relate to the concurrent broadcast and reception of multiple warning notifications. [2] Indicates that the support of concurrent broadcast and reception of multiple warning messages is a generic PWS capability and it is suggested that it should be clarified whether this is to apply to ETWS, which is currently directed at receiving a single warning message per RRC paging event, or just to CMAS.

In contrast to Release 8 ETWS, CMAS [2] can receive CBS based warning messages from multiple sources independently with their own transmission schedules which the eNB must accommodate and map onto the Uu interface. Also, in contrast to ETWS, for the current specification, the warning messages have a maximum length of 90, 7bit, characters which suggests that they can be transmitted in a single SIB, thereby avoiding the need for warning message segmentation.
[2] also indicates that PWS has a general requirement that UEs support duplicate message detection but does not specify whether this is implemented at the AS or NAS level.

The work item to introduce the PWS capability to LTE describes the primary requirement on RAN2 as follows:-
Extend the LTE-Uu (RRC ETWS broadcast) mechanism to support multiple warning messages, paging with a ‘PWS’ indication and repetition of warning notifications (with repetition periods as short as 2s and as long as 24hrs),
Indicating that PWS in LTE is to be based on the work already completed for ETWS. Because CMAS requires the forwarding of CBS messages across the Uu interface, re-use of SIB11, for which the ASN1 format is compatible with general CBS broadcast, seems possible and desirable. The ASN1 format of SIB10 is specific to ETWS primary notification and appears to have no relevance to CMAS. 

In order to identify how SIB11 can be applied to CMAS and the support of multiple, concurrent, warning message transmission and reception, it is necessary to know how multiple, concurrent, warning messages would be mapped to SIB11 transmissions within modification periods and whether a single PWS paging event can be related to the transmission of one or more than one warning message. 
It is understood that, at least for CMAS, an eNB may be required to manage the transmission of multiple CMAS alerts. Each of these CMAS alerts can have its own repetition period of between 2s and 24 hrs (indicated in the write/replace message from MME). If more than one CMAS alert has a short repetition period or even if transmission times for more than one CMAS alert overlap, then it is possible that the eNB could be scheduled to transmit more than one CMAS alert within the duration of a system information modification period. The SIB11 transmission format adopted for ETWS i.e. where each transmission of SIB11 within a modification period can have different content would enable an eNB to fulfil the scheduling requirement by transmitting two or more sets of SIB11 instances within the modification period each set containing a warning message relating to one of the scheduled CMAS alerts. In principle, paging and cell change could trigger reading of SIB11 instances for the cases of one, or more than one warning message being present in a modification period. 
Because no delivery times are specified for CMAS, where repetition periods are relatively large it may be acceptable for the eNB to delay transmissions so that only one warning message is transmitted at a time, but where intervals are short multiplexing, as described above, may be needed to meet the repetition requirements. Similarly for write/replace, if a warning message is replaced then its SIB11 transmission can be replaced within a modification period. 
Before it can be decided how to implement CMAS, it seems to be necessary to clarify if concurrent transmission and reception of CMAS alerts, and possibly also ETWS notifications, implies the multiplexing of multiple warning messages, mapped wholly or in segments to SIB11 instances, within a modification period and in response to a single RRC page. If not, then it is assumed that the model used for ETWS, where the UE behaviour is directed at receiving one new warning message will be adopted for CMAS.
It is suggested that if a UE is expected to receive multiple warning messages in parallel then the rules for stopping the receiving of SIB11 transmissions used for Release 8 ETWS would no longer be valid.
2.1 ETWS SIB11 mechanism in Release 8
The use of system information to broadcast ETWS notification in Release 8 has two components, primary notification, based on SIB10 and secondary notification, based on SIB11. The primary notification, SIB10, component can be viewed as specialised to ETWS and it is proposed that it not relevant to support of CMAS. The secondary notification, SIB11, component seems suitable for modification to enable support of CMAS.  The SIB11 ASN1 element list includes the CBS parameters Message Identity, Serial Number and Data Coding Scheme as well as the warning message content contained in a CBS message (i.e. CB Data as defined in 23.041) or a segment of the message. It is therefore compatible with the broadcast of CMAS warning messages on the Uu interface.

The ETWS secondary notification mechanism has a number of characteristics that should be considered when judging whether it can be adapted to support CMAS:-
-
UEs are alerted to ETWS broadcast by paging that contains an ETWS indicator bit that is set. UEs immediately receive SIB1 and identify whether SIB10 and/or SIB11are are being transmitted. The immediate changing of SIB1 and transmission of SIB10/ SIB11 within a modification period was adopted because of the 4s primary notification delivery requirement and, for simplicity, also used for secondary notification. After detecting SIB11 transmission, UEs successively receive SIB11 instances until ‘stop receiving’ criteria are fulfilled.
-
SIB11 format and transmission supports the segmentation of large warning messages and the serial transmission of SIB11 instances containing segments across a modification period or more than one consecutive modification periods. The SIB11 reception process collects segments of a new message until it is complete; the message is then forwarded to the upper layer and the UE stops receiving SIB11 i.e. the ETWS SIB11 mechanism is directed at receiving a single secondary notification message per RRC paging or on cell change.  If the UE detects another new message (differing Message Id and/or Serial Number but not already received) being transmitted (write/replace) whilst assembling a warning message it aborts any ongoing message assembly and restarts based on the newly detected Message Identity/ Serial Number. 
-
The SIB11 mechanism makes use of a duplicate detection based on stored values of the Message Identifier and Serial Number associated with the last two warning messages (per PLMN) passed to the higher layer. If a SIB11 instance is detected with a Message Identity/ Serial Number pair that matches a stored pair, the UE stops receiving SIB11. The stored values are discarded after 3hrs. This minimises UE battery cost when it is repeatedly paged for the same notification as well as preventing the passing of duplicates to a higher layer. 
The Release 8 secondary notification mechanism is therefore based on the receiving of a single new message per page/ cell entry, subject to write/replace when partially received. The UE is therefore able to terminate SIB11 receiving when a warning message is passed to the upper layer; when a SIB11 containing a previously received warning message or message segment is received and when it detects that SIB11 messages are no longer being transmitted.
If it is decided that concurrent transmission of warning messages is to apply to ETWS in Release 9, and this implies that warning messages are multiplexed as described above, a UE cannot assume that receiving a new warning message or receiving a duplicate SIB11 (Message Identity and Serial Number match those of a previously received warning message) means that all warning messages currently being transmitted have been received. It is suggested that this would mean that the current SIB11 ‘stop receiving ‘conditions: - warning message received and duplicate detection would have to be removed. SIB11 not being transmitted would then be the only stop condition unless new rules are added.  In principle, stopping only when SIB11 is no longer being transmitted could increase battery cost if SIB11 is transmitted continuously for several modification periods following an RRC page.
In addition, concurrent reception would imply that a UE would be required to be able to assemble more than one segmented warning message in parallel. In these circumstances a new write/replace rule may be required e.g. aborting assembly and restarting might be based on new criteria. It is also likely that the number of stored Message Identity/Serial Number pairs that are used for duplicate detection would also have to be increased from the current two per PLMN.
2.2 Use of SIB11 in support of CMAS CBS broadcast
The CMAS component of PWS may present a different set of requirements to those that relate to reception of ETWS secondary notification in Release 8, however, SIB11 appears to provide a suitable mechanism for their transmission. 
It is thought that the requirements relating to CMAS may be the following:-
1) A UE will be paged, with CMAS indication set, to trigger the receiving of SIB11 provided that it is scheduled in SIB1. The immediate reading of SIB1 adopted for ETWS could be reused.
2) A UE will receive SIB11 instances, passing Warning Message/ Message Identity/Serial Number/Decode Coding Scheme combinations to the higher layer. If it is adopted that SIB11 instances containing different warning messages can be contained within a modification period, the UE would not stop receiving SIB11 after transferring a message to the upper layer as is the case for ETWS. If, however, it is adopted that only one CMAS alert will be transmitted at a time then the UE could stop receiving SIB11 once a new message has been received as is the case for ETWS. 
3) It is thought that CMAS CBS messages conforming to current requirements (up to 90, 7 bit, characters) could always be contained within a single SIB11 instance. If this is true, it seems unnecessary to include, in the UE behaviour, the assembly of warning messages from segments based on Message Identity and Serial number as keys. Should it be decided that this capability is required then the capability to assemble more than one message in parallel seems to be necessary similar to ETWS if concurrent reception is required for that case. 
4) The PWS specification requires that the UE supports duplicate message detection. If this is implemented in the RRC SIB11 procedure, as has been the case for Release 8 ETWS, then it is assumed that it too would be based on Message Identity and Serial Number. However, if CMAS warning messages are always contained in one SIB11 instance, if a UE does not stop receiving SIB11 messages if a duplicate is detected in the CMAS case, such a duplicate detection mechanism would remove transfers of duplicates to the higher layer but would not stop SIB11 reception.
Should duplicate detection in the access stratum be adopted then a larger value of stored Message Identity/ Serial Number pairs than the two adopted for Release 8 ETWS seems to be necessary.
The procedure above is very simple, i.e. the UE is paged and subsequently receives all SIB11 instances, forwarding all new warning messages and possibly all warning messages, if there is no duplicate detection, to the higher layer. The only stop criteria would be SIB11 no longer being transmitted i.e. absent from SIB1. This could incur a battery cost if eNB transmits for many modification periods following a page and it may be desirable to consider additional stop criteria if these can be identified. However, should it be decided that there will only be one CMAS warning message present in a modification period then SIB11 reception can be stopped as soon as the message has been received.

It should be considered whether ETWS and CMAS could share a common SIB11 receiving process. The following are noted:

-
If it is required that both ETWS and CMAS support multiple concurrent warning messages and this entails more than one warning messages being associated with a modification period and an RRC page, then it may be possible for there to be a common procedure. This would include message assembly even though not strictly required by CMAS. The SIB11 ‘stop receiving’ rules used for Release 8 ETWS would probably no longer apply. If duplicate detection is retained in the RRC SIB11 procedure then the 3hr validity adopted for ETWS may not be suitable for CMAS.
-
If there is only ever one warning message per modification and RRC page, for both ETWS and CMAS, it may be possible for there to be a common procedure based on the Release 8 ETWS procedure.

-
If multiple warning messages in a modification period and for an RRC page is required for CMAS but not for ETWS and if it is chosen to retain Release 8 ETWS procedures, then it seems necessary that separate SIB11 receiving procedures are used for CMAS and ETWS. In this case, paging can indicate to the UE which procedure applies, however, paging would not cover the case of cell entry. It is assumed that ETWS and CMAS would not be used simultaneously because they apply in disjoint regions. 
3
Conclusion
The addition of CMAS to ETWS has been considered. The following issues have been identified for which clarification may help direct the way forward, specifically:
· Is it intended that the support of multiple concurrent warning messages be applied to ETWS or just CMAS,

· Is it intended that, for CMAS (and ETWS if concurrent warning messages apply to it), will it be possible for more than one warning message to be transmitted within a modification period or as a result of a paging event.

It seems likely that the SIB11 message can be used to support the transmission of CMAS CBS messages as well as ETWS secondary notification; however, depending on the particular requirements that it is decided will apply in each case, i.e. whether both are required to receive multiple or a single message as a result of an RRC page, it may be the case that a single SIB11 receiving procedure can apply to both cases or separate SIB11 receiving procedures will be necessary for each case.  
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