Page 1



3GPP TSG-RAN WG2 Meeting #63bis 
R2-085547
Sept – 3 Oct, Prague, Czech Republic
Agenda item:

6.2.1.6
Source:
Huawei
Title:
Battery Saving for Receiving ETWS
Document for:

Discussion and Decision

1. Introduction

In ETWS technical specification TS22.168, there are requirements for battery life of the UE, i.e. Battery life of the UE shall not be significantly reduced by the introduction of ETWS. In this contribution we try to identify the additional battery consumption caused by ETWS and try to give a solution for UE battery saving.
2. Discussion
2.1
  Use cases of additional battery consumption

In the following cases, introduction of ETWS shall cause additional battery consumption:
(1) When UE moves from one cell to another, it need to read ETWS information after this mobility. Since this ETWS information may be the same between different cells, it may cause additional power consumption. And considering the following issues, the additional battery consumption may be significant:
· During the emergency, people may move from one area to another frequently, it lead to frequent cell reselection and frequent reading the same ETWS information. 
· The size of ETWS secondary notification may be very large, so energy consumption of reading these ETWS secondary notification may be significant. 
(2)  ETWS messages are sent periodically through the air-interface, which means UE may have to read the same message repeatedly.  
(3) Each time when non-ETWS message changes, UE shall receive paging message。Since it doesn’tknow which of them has changed, it has to read both ETWS and non-ETWS SI messages even if ETWS messages have not changed. In this case, UE waste battery in reading ETWS messages.
2.2 Rough evaluation on additional battery consumption due to ETWS 
The life of the mobile’s battery is directly based on the number of frames it reads per an hour when it is stationary and doing nothing. This is known as standby time.
*For simplicity, we assume that all SIBs have the same size.*

In normal operations:
· We assume that BCCH change once per hour on average and the UE read 10 SIBs for one BCCH change, then SIBs read/hour = 10

=> So in normal case, the UE has to read 10 SIBs per hour
In emergency situation: 
Since the ETWS SN has very large size, in worst case, let’s say 64 segments, which are sent in 64 SIBs. So the total number of SIBs read/BCCH change is 64+10=74

· For scenario 1 of 2.1

The UE shall move frequently and the LTE cell size is relatively small, so we assume that the UE passes three cells in one hour and do cell reselection three time, which is to say re-read system information three times

So SIBs read/hour duo to cell change are 74*3=222
· For scenario 2 of 2.1

It’s reasonal to assume that ETWS are repeated in airinterface every 5 minutes, that’s to say 12 BCCH changes. Please note that system information has to be indicated even the same ETWS is sent, since later connected UE could be informed to read ETWS message. 

So SIBs read/hour due to ETWS message repeat is 74*12=888. 

· For scenario 3 of 2.1

When there’s only non-ETWS message change, the UE has to read the extra 64 SIBs of SN.
=> So in emergency situation, on average, the UE has to read 1174 SIBs per hour
Compared to normal operation, we can see that, with current mechanism, the UE has to read lots more SIBs per hour by introducing ETWS
2.3
  Solutions
To address the questions above, we introduce a specific ETWS change mark which is something like value tag in current specification. The nature of change mark is:
The change mark is allocated by a unique node from the network side and distributed a certain area. This ‘unique node’ could be information provide center (eg. CBC) or it could be a MME. And the ‘certain area’ may be TA or area under the same MME. All segments of a specific message have the same change mark, even if in different cell.
Only when the corresponding change mark is changed, it shall read a certain ETWS message (if provided).
How to transmit the change mark in air interface?

Alt1: The change mark shall be broadcasted in SIB1. 
Current value tag is only used to indicates non-ETWS SI messages change,and ETWS change mark is used to indicate ETWS messages change.
When UE receives a paging message indicating SI changed, it shall first read MIB/SIB1 and get the value tag and change mark independently. If the change mark is changed, then read ETWS messages. If value tag changed, then read non-ETWS SI messages.

    Alt2: The change mark shall be transmitted in the header of ETWS messages

    When UE receives a paging message including systemInformationModification, it shall first read MIB, SIB1 and the change mark in the header of ETWS message. UE shall read the ETWS message only when the change mark is changed,
    Alt3: The change mark shall be transmitted in paging messages

When UE receives a paging message including systemInformationModification, it shall assume that only non-ETWS SI changed; UE shall assume ETWS message changed only when UE receives a paging message including ETWS change mark and this ETWS change mark is different from the one it stored. ,

We compared the three solutions as following:

	
	Period of repeat in air-interface
	Information need to read before knowing WTWS changed 

	Alt1
	20ms
	Paging, SIB1

	Alt2
	160ms
	Paging, SIB1, header of SIB11

	Alt3
	2ms
	Paging


Proposal 1: We propose RAN2 to discuss the three alternatives above and make a decision on battery saving for receiving ETWS message. As a trade-off, we would prefer Alt1.
3. Conclusion
Based on discussion above, we propose RAN2 to discuss the three alternatives above and make a decision on battery saving mechanism for receiving ETWS message. We would prefer Alt1. 

Three text proposals are provided based on the three alternatives respectively, in case any of them is accepted.
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1st change-Alt1
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),

etws-ChangeMark                       INTEGER (ffs),                   OPTIONAL,
-- Need OP

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



	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 except for ETWS message 

	etws-ChangeMark

Only when etws-ChangeMark is changed, UE shall attempt to read ETWS message. Common for ETWS primary notification and secondary notification 


	Conditional presence
	Explanation

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


End

2nd change-Alt2
SystemInformationBlockType11
The IE SystemInformationBlockType11 contains an ETWS secondary notification.

SystemInformationBlockType11 information element
-- ASN1START

SystemInformationBlockType11 ::=
SEQUENCE {

     etws-ChangeMark                         INTEGER (ffs),             

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-ChangeMark

Only when etws-ChangeMark is changed, UE shall attempt to read ETWS message. Common for ETWS primary notification and secondary notification

	etws-SecondaryNotification

Container for an ETWS secondary notification segment.


End
3nd change-Alt3
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 Paging records included in the Paging message:

2>
If the ue-identity included in the pagingRecordList 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 (except SystemInformationBlockType10 and SystemInformationBlockType11) using the system information acquisition procedure as specified in 5.2.2.

1>
If the etws-ChangeMark is included and changed, and the UE is ETWS capable:

2> If the etws-PrimaryNotificationIndication is included:

3>
re-acquire SystemInformationBlockType1 immediately, i.e., without waiting until the next system information modification boundary;

3>
acquire SystemInformationBlockType10;


2> else:

3>
acquire SystemInformationBlockType11 using the system information acquisition procedure as specified in 5.2.2.;

Paging message
-- ASN1START

Paging ::=




SEQUENCE {


pagingRecordList




PagingRecordList 




OPTIONAL,
-- Need OP


systemInfoModification



ENUMERATED {true}




OPTIONAL,
-- Need OP


etws-ChangeMark                         INTEGER (ffs),




OPTIONAL,
-- Need OP
etws-PrimaryNotificationIndication
ENUMERATED {true}




OPTIONAL,
-- Need OP
nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

PagingRecordList ::=



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



ue-Identity





PagingUE-Identity,



cn-Domain





ENUMERATED
{ps, cs},



pagingCause





PagingCause,



...


}

-- ASN1STOP

	Paging field descriptions

	ue-Identity

Field description is FFS.

	cn-Domain

Indicates the origin of paging.

	pagingCause

Field description is FFS.

	systemInfoModification

If present: indication of a BCCH modification, except for ETWS message

	etws-PrimaryNotificationIndication

If present: indication of an ETWS primary notification.

	etws-ChangeMark

Only when etws-ChangeMark is present and changed, UE shall attempt to read ETWS message. Common for ETWS primary notification and secondary notification 


End

























































































































































