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Discussion and Decision

1. Introduction
At RAN2#63bis meeting, an issue was raised regarding duplication detection for ETWS reception and a LS was sent to SA2 for conformation. SA2 has replied it in [4] and ask RAN2 to specify necessary duplication detection mechanisms in UE AS layer” SA2 believes that such duplicate detection mechanism occurs due to useful repetitions in the RRC layer, therefore SA2 asks RAN2/GERAN to specify the mechanism in an appropriate way.” In this contribution, we discuss the possible solutions for it.
2. Discussion
2.1 Requirement for ETWS duplication detection mechanism
It is captured in SA2’s reply LS [4]:

SA2 would like to comment that duplication detection mechanism is required in UE, for both primary notification and secondary notification.  Also UE shall be able to detect duplicate primary and secondary notification when the UE moves into a different cell.  This applies to E-UTRAN, UTRAN and GERAN (and for mobility between the RATs).

We can conclude the requirement for the requirement for ETWS duplication detection mechanism as following:

a) Should be apllied to both Primay notification and second notification;
b) Be able to detect duplication within a cell as well as when the UE crosses cells

c) Be able to detect duplication when the UE move between RATs

2.2 Solutions for ETWS duplication detection mechanism

2.2.1  How to meet requirement b) and c): detect duplication when UE moves across cells or between RATs?

As a potential solution, SA2 has also recomand in [4] that:

For E-UTRAN, SA2 recognised that currently no sublayer equivalent to BMC is defined.  During the discussion some companies mentioned that:

Currently, for CBS over UMTS, individual IEs, i.e. Message Type, Message ID, Serial Number, Data Coding Scheme and CB Data, are made visible in the UE AS at the BMC sublayer. Similar IEs should also be visible in the UE AS for ETWS over LTE. This also applies to ETWS primary notification over Rel-8 UMTS. With IEs equivalent to Message ID and Serial Number made visible in the RRC, it would be possible to perform duplicate detection of ETWS notifications based on these IEs.

Also for GERAN, the same CBS IEs are used by the MS to determine whether to stop or continue reception of a Cell Broadcast message.
As it is useful to provide duplicate detection at inter-RAT mobility, it may well be beneficial if E-UTRAN adopt similar techniques to UTRAN/GERAN.
According to CBS specification TS 23.041 [3]:
Message ID is a 16-bit integer which “identifies the source and type of the CBS message.”[3] When a disaster, which triggers ETWS message, happens, the source of ETWS message is a fixed value, such as “National Disaster Manage Center”. We also assume that there wouldn’t be two defined type of disasters at the same time, so the type of ETWS message is also fixed once the disaster happens, such as 1100 (hex) for earthquake warning message, 1101 (hex) for tsunami warning message, etc. With the above discussion, we can conclude that the Message ID is not needed for ETWS messages duplication detection.
Serial Number “is a 16-bit integer which identifies a particular CBS message.” “The two octets of the Serial Number field are divided into a 2-bit Geographical Scope (GS) indicator, a 10‑bit Message Code and a 4-bit Update Number”.[3] 
· Message Code
“The Message Code differentiates between CBS messages from the same source and type”, “The Message Code identifies different message themes.”[3]
· Geographical Scope:

“The Geographical Scope (GS) indicates the geographical area over which the Message Code is unique, and the display mode”[3] 
· Update Number 
“the Update Number will differentiate between older and newer versions of the same CBS message, within the indicated geographical area.”[3]
Also, Serial Number is idendical for particular CBS message regardless which RAT is apllied”with respect to its structure and possible value range.”[3] 
From the discussion above, we can conclude that UE can use the Serial Number to identify ETWS messages when moves across cells or between RATs, which is to say it can fullfill the requirement b) and c) in section 2.1 for ETWS duplication detection.
Alt1-a eNB send Serial Number as a ETWS value tag to UE for duplication detection

If we further consider the payload, 16-bit size of Serial Number is a little bit too large if sent to UE repeatedly just for the use of duplication detection. And when we study the structure of Serial Number more carefully, it’s easy to find out that in a certain period of time, Geographical Scope and Update Number together are sufficient to detect the duplication.
Alt1-b eNB send the Geographical Scope and Update Number within Serial Number IE as an ETWS value tag to UE for duplication detection
Alt 1-a is simple and need no further processing in eNB. Alt 1-b saves paypload in air-interface.

Proposal 1 Make a decision, between Alt1-a and Alt1-b, on which one to adopt as ETWS duplication detection mechanism 
2.2.2  How to meet requirement a): detect duplication for both primary notification and second notification?
For simplicity, it would be beneficial to define one mechanism which can detect duplication for both primary notification and second notification, rather than having two different mechanisms respectively. Sending the IE or parameter decided in Proposal 1 through Paging message or SIB1 could meet the requirement above.
However, when a UE HO or reselect to a new cell, it may not be able to receive the paging message in time, but it should anyway read SIB1 immediately. So sending in SIB1 may enable UE to detect the duplication earlier.
Poposal 2 Send the IE or parameter decided in Proposal 1 through SIB1
2.2.3 Remove etws-ValueTag in SIB11
As stated in S2-087312 [4]:

- Current architecture allow only one warning message delivery via E-UTRAN at time. If there is a warning broadcast message already ongoing, and a new one arrives at the eNodeB, the eNodeB shall immediately replace the existing broadcast message with the newer one. When disaster happens typically only the first warning message to be delivered has primary notification indicator.

With the method defined in Proposal 1 and Proposal 2, it is already sufficient to prevent concatenating segments of different messages, so the etws-ValueTag in SIB11 is no longer needed. Also, sending the etws-ValueTag in SIB11 can’t detect duplicated primary notification as stated in requirement a). Further more, with SIB 11 mechanism, duplicated messages will always need to be read, whereas with SIB1 mechanism, UEs even don’t need to read a duplicated copy of message, in which case significant battery could be saved. 
Proposal 3 Remove etws-ValueTag in SIB11
3. Conclusion
Alt1-a eNB send Serial Number as a ETWS value tag to UE for duplication detection
Alt1-b eNB send the Geographical Scope and Update Number within Serial Number IE as an ETWS value tag to UE for duplication detection
Proposal 1 Make a decision, between Alt1-a and Alt1-b, on which one to be defined as ETWS duplication detection mechanism

Poposal 2 Send the IE or parameter decided in Proposal 1 through SIB1
Proposal 3 Remove etws-ValueTag in SIB11
A text proposdal is provided based on Alt 1-b, Proposal 2 and Proposal3. 
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1st Change begin
5.2.2.4
System information acquisition by the UE

The UE shall

1>
apply the specified BCCH configuration defined in 9.1.1.1;

1>
if the procedure is triggered by a system information change notification:
2>
start acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification period following the one in which the change notification was received;
NOTE 1:
The UE continues using the previously received system information until the new system information has been acquired.

1>
if the UE is in RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system information required in RRC_IDLE, as defined in 5.2.2.3:
2>
acquire the system information required in RRC_IDLE, as defined in 5.2.3.

1>
following successful handover completion to a cell for which the UE does not have stored a valid version of the system information required in RRC_CONNECTED, as defined in 5.2.2.3:

2>
acquire the system information required in RRC_CONNECTED, as defined in 5.2.3;
1>
following a request from CDMA upper layers: 
2>
acquire SystemInformationBlockType8, as defined in 5.2.3;
1>
not initiate the RRC connection establishment or RRC connection re-establishment procedure until the UE has a valid version of the MasterInformationBlock and SystemInformationBlockType1 messages as well as SystemInformationBlockType2 

1>
if the UE is ETWS capable:

2>
when the UE acquires SystemInformationBlockType1 before being capable to receive paging message, at the timing upon selecting (e.g. upon power on), it enters a cell during RRC_IDLE, following successful handover, after entering E-UTRA from another RAT and upon connection re-establishment:
3>
if the etws-ValueTag is included:

4>
if the value of the etws-ValueTag has not changed since the UE has last forwarded a complete etws-PrimaryNotification or etws-SecondaryNotification to upper layers:



5> ignore SystemInformationBlockType10 and/or SystemInformationBlockType11 even if the schedulingInformation indicates they are present;


4> else:



5> if geographicalScope or updateNumber has changed compared to the value stored:




6> discard any buffered SystemInformationBlockType10 segments;




6> if schedulingInformation indicates that SystemInformationBlockType10 is present:





7> start acquiring SystemInformationBlockType10 immediately;





6> if schedulingInformation indicates that SystemInformationBlockType11 is present:





7>
start acquiring SystemInformationBlockType11 immediately;

5> else if schedulingInformation indicates that SystemInformationBlockType11 is present:




6>
continue acquiring SystemInformationBlockType11 immediately;
6> if the value of etws-SegmentNumber has not change compared to one of the etws-SegmentNumber of stored SystemInformationBlockType11 segments:




7> discard the corresponding SystemInformationBlockType11 segments;
NOTE 2:
UEs shall start acquiring SystemInformationBlockType10 and SystemInformationBlockType11 as described above even when the value tag in SystemInformationBlockType1 has not changed.


The UE may apply the received SIBs immediately i.e. the UE does not need to delay using a SIB until all SI messages have been received. The UE may delay applying the received SIBs until completing lower layer procedures associated with a received or a UE originated RRC message e.g. an ongoing random access procedure.
NOTE 3:
While attempting to acquire a particular SIB, if the UE detects from schedulingInformation that it is no longer present, the UE should stop trying to acquire the particular SIB.

<Unmodified part omitted>
5.2.2.18
Actions upon reception of SystemInformationBlockType11
Upon receiving SystemInformationBlockType11, the UE shall:



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

2>
forward the complete etws-SecondaryNotification to upper layers;
2>
stop reception of SystemInformationBlockType11;



1>
else:

2>
continue reception of SystemInformationBlockType11;
<Unmodified part omitted>
5.3.2.3
Reception of the Paging message by the UE

Upon receiving the Paging message, the UE shall:

1>
if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:

2>
if the ue-identity included in the pagingRecord matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity, the cn-Domain and the pagingCause to the upper layers.

1>
if the systemInfoModification is included:

2> re-acquire the required system information using the system information acquisition procedure as specified in 5.2.2.

1>
if the etws-Indication is included and the UE is ETWS capable:

2>
re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification boundary;
2> if the etws-ValueTag is included in SystemInformationBlockType1:

3> if the value of the etws-ValueTag has not changed since the UE has last forwarded a complete etws-PrimaryNotification or etws-SecondaryNotification to upper layers:
4> ignore SystemInformationBlockType10 and/or SystemInformationBlockType11 even if the schedulingInformation indicates they are present;


3> else if the value of etws-ValueTag has changed compared to the value stored:



4>
discard any buffered etws-SecondaryNotification segment;



4> if the schedulingInformation indicates that SystemInformationBlockType10 is present:




5> acquire SystemInformationBlockType10;




4> if the schedulingInformation indicates that SystemInformationBlockType11 is present:






5> acquire SystemInformationBlockType11;
<Unmodified part omitted>
–
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

pmax







Pmax





OPTIONAL,


-- need OP


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),

etws-ValueTag





SEQUENCE {


geographicalScope




INTEGER (0..3),


updateNumber





INTEGER (0..15)

}















OPTIONAL,
-- Cond ETWS

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 (0..maxSIB-1)) 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 CSG 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

	pmax

Pmax to be used in the cell. If absent the UE applies the maximum power according to the UE capability.

	frequencyBandIndicator

Defined in [36.101].

	schedulingInformation



	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

	geographicalScope
Parameter: Geographical Scope, see TS 23.041 [9.4.1.2.1].

	updateNumber
Parameter: Update Number, see TS 23.041 [9.4.1.2.1].


	Conditional presence
	Explanation

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

	ETWS
	The IE is mandatory present if the schedulingInformation indicates that SystemInformationBlockType10 or SystemInformationBlockType11 is present


1st Change End
2nd Change begin
–
SystemInformationBlockType11
The IE SystemInformationBlockType11 contains an ETWS secondary notification.

SystemInformationBlockType11 information element
-- ASN1START

SystemInformationBlockType11 ::=
SEQUENCE {




etws-SegmentType




ENUMERATED {notLastSegment, lastSegment},


etws-SegmentNumber




INTEGER (0..63),





-- Value range FFS


etws-SecondaryNotification


OCTET STRING,


...

}
-- ASN1STOP

	SystemInformationBlockType11 field descriptions

	


	etws-SegmentType

Indicates whether the included ETWS secondary notification segment is the last segment or not.

	etws-SegmentNumber

Segment number of the ETWS secondary notification segment contained in the SIB. A segment number of zero corresponds to the first segment, one corresponds to the second segment, and so on.

	etws-SecondaryNotification

Container for an ETWS secondary notification segment.


2nd Change End
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