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1
Introduction

Significant progress relating to LTE ETWS was made at RAN2#63; the ways in which primary and secondary notification content will be transmitted and the way in which UEs will be alerted to primary notification events was agreed. There now remain only a small number of issues that need to be addressed. This Tdoc suggests a number of topics that remain open and proposes how they could be closed.
2
Discussion
2.1 
Primary Notification

At RAN2#63 it was agreed that the ETWS primary notification (PN) parameters and security information would be transmitted within a single SIB, SIB-10, and that transmission of SIB-10 will commence as soon as possible without waiting for a system information modification period boundary, SIB-1 is updated to include the new transmission. UEs will be alerted to the ETWS PN event by being paged with an ETWS bit set in the paging message. ETWS UEs receiving the paging message then receive SIB-1 followed by SIB-10. 
Whilst the basis for ETWS PN transmission has been defined it is suggested that some issues remain open, the following are identified here:
2.1.1 Scheduling of SIB-10 
There are two phases of SIB-10 transmission, (a) within an ongoing modification period and (b) within a modification period where it has been present from the start. Case (b) could include scenarios where paging is still ongoing at the beginning of the modification period and where it has stopped before the start of the modification period i.e. SIB-10 continues to be transmitted to enable late entrants to collect the primary notification should this be required.
Where transmission of SIB-10 begins within a modification period the schedule in SIB-1 is revised to include SIB-10. SIB-10 could be concatenated with another SIB that is already being scheduled, but, possibly more likely, a new system information message containing just SIB-10 could be added to the SIB-1 schedule (SchedulingInformation). Non ETWS UEs will not respond to the ETWS paging indication and could therefore continue to try to receive other SIBs using the scheduling information contained in the initial SIB-1 instance. If a new SI message has been added this could result in the UEs failing to receive the required SIBs unless consistency is maintained between the SIB-1 scheduling before and after the introduction of SIB-10. A simple mechanism to avoid confusion would be to add any dedicated SIB-10 SI message as the last element in the IE SchedulingInformation. 
  Proposal 1: 
When a dedicated SI message is introduced within a modification period to contain SIB-10 it should be added as a last entry in the SIB-1 schedule (IE SchedulingInformation).
Whilst this requirement could be viewed as being a purely implementation issue for eNB, for clarity, it is suggested that a note could be added to [1] identifying this constraint. It implies that eNB should always leave room for SIB-10 to be added to the cumulative window length but it should enable non-ETWS UEs to continue to operate without change during ETWS primary notification.

Alternatively it could be accepted that some non-ETWS UEs fail to receive certain SIBs within one modification period during an ETWS PN event, which should be very infrequent. The UE should recover in the next modification period when it re-acquires SIB-1.

2.1.2
Connected state primary notification and value tag update
It is currently undecided whether ETWS capable UEs should be required to receive paging rather than detect system information change by value tag change detection. If such UEs do not receive paging then they will only detect the transmission of SIB-10 at the start of the next modification period and only then if the value tag is updated when SIB-10 is added or if the UE always inspects for the presence of SIB-10 in the SIB-1 schedule. If, on the other hand, the UE detects system information change by way of paging then it may detect ETWS PN earlier. 
A related issue is the incrementing of the SIB-1 value tag following SIB-10 addition or modification when there are no changes to system information. There seems to be no reason to increment the value tag when SIB-10 is removed. Normally, value tag change is accompanied with paging to indicate system information change but such paging would not apply in this case. Incrementing the value tag would enable UEs that re-enter a cell and RRC connected state UEs that are monitoring value tag to detect the change, however, it would also trigger non-ETWS UEs that re-enter the cell or monitor value tag in connected state to re-acquire system information unnecessarily. Because ETWS events should be rare the cost to non-ETWS UEs is probably acceptable. On the other hand if ETWS UEs in RRC connected state monitor paging then if there is no change in value tag, the only UEs that could fail to detect an ETWS event are cell re-entrants.
No strong preference is made here and it is suggested that both the setting of the value tag and whether connected state UEs detect system information change via paging or value tag is left to implementation.

Proposal 2: 
Whether the SIB-1 value tag is updated, without paging for system information change, following the addition of SIB-10 is implementation specific. Whether UEs detect system information change via monitoring of paging or value tag checking is also implementation specific
The danger would be that if UEs check for value tag change and the network does not increment the value tag then these UEs would miss the ETWS PN event unless they also checked whether SIB-10 is present or not. If proposal 2 is agreed it seems unnecessary to add anything to [1] although the first editors note in 5.2.1.4 can be removed.
2.2 
Secondary Notification
At RAN2#63 it was agreed that secondary notification would be transmitted in a sequence of one or more SIB-11 blocks each containing a segment of the source ETWS secondary notification message. The segments are transmitted sequentially in successive SIB-11 transmissions before repeating.  A last segment flag and segment numbers in each SIB-11 block enables a UE to identify the number of segments and when it has received all of the segments of the ETWS secondary notification message, it continues to receive SIB-11 instances until it has received all of the segments and can assemble the ETWS message.
It is suggested that the following issues remain open:
2.2.1 UE notification and value tag changing

Transmission of secondary notification can commence on a system information modification period boundary and therefore the starting of SIB-11 transmission or revision of SIB-11 content, i.e. if overwriting/ updating of the ETWS SN message occurs, can be indicated using the normal SI change procedure including value tag update. UEs would discover the existence of ETWS SN content by detecting that SIB-11 instances are included in the SIB-1 schedule. Once ETWS capable UEs have received all of the SIB-11 instances that they require to re-assemble the ETWS SN message they can stop receiving SIB-11 until they receive indication of SI change either via paging or detecting value tag change.

A disadvantage of using the normal SI change mechanism is that non ETWS UEs will be triggered to re-receive SI content unnecessarily. It could be viewed that this is of little consequence, because ETWS events are likely to be rare. However, should this be of concern, it is possible to identify the following alternatives:

(i)
An SN event bit, additional to the PN event bit, is included into the paging message. Value tag is updated.

(ii)
An SN event bit is included into the paging message. Value tag is not updated.

In the case (i) then non-ETWS UEs monitoring paging would not be triggered to receive SI but RRC Connected UEs that monitor value tag would be, as would UEs re-entering the cell. In case (ii) no non-ETWS UEs would be triggered to re-receive SI unnecessarily but it could be necessary to require ETWS UEs in connected state to detect SI change via paging rather than via value tag monitoring. ETWS UEs re-entering the cell would not detect SN events.
No strong preference is expressed but on balance it is proposed that:

Proposal 3: 
Changes to SIB-11, ETWS secondary notification, is indicated via normal system information change procedures i.e. BCCH change indicated in paging combined with SIB-1 value tag update.

It is believed that this is already encapsulated in [1] and so the proposal simply confirms current procedures. The second editors note in 5.2.1.4 can be removed. 
2.2.2 Scheduling and reception constraints
It is believed that it has been implicitly agreed that SIB-11 will be scheduled in the same way as any other SIB i.e. via a system information message within the SIB-1 SchedulingInformation field with SIB-11 identified in in the SIB-MappingInfo field. No modification to SIB scheduling is required to support SIB-11. What is believed to be unclear are the following:

(i) Whether it is possible to include more than one SIB-11 transmission within the SIB-1 schedule,

(ii) Whether a UE can accumulate ETWS secondary notification message segments across more than one modification period.
In the case of (i) it could be preferable to include more than one SIB-11 with a higher repetition periods than to restrict the number of instances of SIB-11 within the SIB-1 schedule to one. Whilst there does not appear any constraint in [1] preventing this, it is proposed that a note should be added to [1] to clarify that more than one instance of SIB-11 in a scheduling period is possible.

Proposal 4:
Having more than one instance of SIB-11 within a SIB-1 schedule is not precluded.
In the case of (ii) it seems to be desirable, for reliability and time to acquire reasons, that a UE can accumulate ETWS SN message segments across more than one modification period. If the SIB-1 value tag is updated when SIB-11 changes occur, then the SIB-1 value tag can provide an indication to the UE that it is safe to continue to receive and concatenate segments. If the value tag changes, however, the UE should discard the segments it has received so far and start the accumulation process again.
It could be argued that the discard of stored ETWS SN segments is the correct procedure if the value tag change indicates an update of the SN message, but may be wasteful if the value tag change indicates only a change to non-ETWS data.   Alternatives would be to include an ETWS SN value tag into SIB-1 or into the SIB-11 messages themselves.  A one bit value tag could be sufficient for the UE to detect that there has been a change in the secondary notification content and that the process should be restarted. The overhead of an ETWS SN value tag in SDIB-1 seems to be unjustified but a value tag in the SIB-11 message may be acceptable if deemed to be necessary.
Because it is expected that changes to system information are likely to be infrequent it is proposed that the SIB-1 value tag is sufficient and that:

Proposal 5:
UEs can accumulate SIB-11 content across modification periods provided that the SIB-1 value tag does not change. If the SIB-1 value tag changes then stored SIB-11 content is discarded.
It is proposed that this is captured in [1].

3
Conclusion

This Tdoc has made the following proposals relating ETWS primary and secondary notification. It is requested that they be discussed to see if any can be agreed. Text proposals relating to 1, 2, 3, 4, 5 are attached.
Proposal 1: 
When a dedicated SI message is introduced within a modification period to contain SIB-10 it should be added as a last entry in the SIB-1 schedule (IE SchedulingInformation).
Proposal 2: 
Whether the SIB-1 value tag is updated, without paging for system information change, following the addition of SIB-10 is implementation specific. Whether UEs detect system information change via monitoring of paging or value tag checking is also implementation specific

Proposal 3: 
Changes to SIB-11, ETWS secondary notification, is indicated via normal system information change procedures i.e. BCCH change indicated in paging combined with SIB-1 value tag update.

Proposal 4:
Having more than one instance of SIB-11 within a SIB-1 schedule is not precluded.
Proposal 5:
UEs can accumulate SIB-11 content across modification periods provided that the SIB-1 value tag does not change. If the SIB-1 value tag changes then stored SIB-11 content is discarded.
References
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5.2.1.4
Indication of ETWS primary notification
ETWS primary notification can occur at any point in time. The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about presence of an ETWS primary notification. If the UE receives a Paging message including the etws-PrimaryNotificationIndication, it knows that the ETWS primary notification is present. ETWS primary notification is contained in SystemInformationBlockType10.


`
5.2.2.18
Actions upon reception of SystemInformationBlockType11
Upon receiving SystemInformationBlockType11, the UE shall:

1>
if all the etws-SecondaryNotification segments are received:

2>
forward the complete etws-SecondaryNotification to upper layers;
1>
else:

2>
continue reception of SystemInformationBlockType11;
The content of SystemInformationBlockType11 received in successive modification periods can be combined provided that the SystemInformationBlockType1 value tag does not change. If a change in value tag is detected then stored etws-secondaryNotification segments should be discarded and combining restarted.
NOTE:
It is possible that more than one instance of SystemInformationBlockType11 is present in the SystemInformationBlockType1 IE SchedulingInformation. 
--------Next section---------

–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

Editor's note
RAN1 has agreed (R2-080475) that DL RX Tx power should be indicated on BCCH mapped to DL-SCH. FFS in which SIB and SI this should be provided

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyCellReselection

BOOLEAN




OPTIONAL,
-- Cond CellBarred



cellReservationExtension


ENUMERATED {reserved, notReserved},



csg-Indication





BOOLEAN


},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL
-- value range FFS

},



















   -- need FFS

frequencyBandIndicator



INTEGER (1..64),


schedulingInformation



SchedulingInformation,


tdd-Configuration




TDD-Configuration


OPTIONAL,


si-WindowLength





ENUMERATED {











ms1, ms2, ms5, ms10, ms15, ms20, 












ms40, spare1},

systemInformationValueTag


INTEGER (0..31),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInformation  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {


si-Periodicity





ENUMERATED {












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












spare1, ...},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo  ::= SEQUENCE (SIZE (1..maxSIB)) OF SIB-Type

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	cellReservedForOperatorUse

As defined in TS 36.304 [4]

	trackingAreaCode

Common TAC for all the PLMNs listed

	cellBarred

‘Barred’ means barred for all calls, as defined in TS 36.304 [4]

	intraFrequencyCellReselection

FFS if needed

	cellReservationExtension

As defined in TS 36.304 [4]

	csg-Indication

If set to TRUE the UE is only allowed to access the cell if the tracking area identity matches an entry in the ‘white list’ that the UE has stored

	q-Rxlevmin

Actual value Qrxlevmin = IE value * 2   

RSRP [dBm]

FFS within cellSelectionInfo

	q-Rxlevminoffset

Actual value Qrxlevminoffset = IE value * 2   [dB]

FFS within cellSelectionInfo

	frequencyBandIndicator

Defined in [36.101].

	schedulingInformation

Note: If, within a modification period, SystemInformationBlockType10 is added using a dedicated system information message, the message shall be appended to the end of the existing schedulingInformation list.

	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInformation list.

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on. 

	systemInformationValueTag

Common for all SIs


	Conditional presence
	Explanation

	CellBarred
	The IE is mandatory present if the IE cellBarred is set to TRUE; otherwise the IE is not needed.


