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Introduction
A large number of Positioning SIBs has been defined to support the RTK broadcast. In order to ensure a synchronized content of System information between the SIB broadcast from network and what UE currently has, the concept of SI-validityTag, SI-validityTime, Modification period and Paging has been introduced in legacy. Similar, functionality is also desired for the newly introduced Positioning SIBs.

[bookmark: _Ref178064866]Discussion
The nature of positioning Assistance Data (AD) has a wide variation. Some of the content would be changed rapidly where as some of the contents may remain fixed for days. In legacy, a value tag systemInfoValueTag, is used that indicates if a change has occurred in the SI messages. UEs may use systemInfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored SI messages are still valid. Similarly, Paging is used to notify if there is any change/update in system information broadcast content. For the SI messages carrying contents that may need to be updated very rapidly, in such case, using Paging would not be efficient as it will increase the Paging load and would require high Paging capacity dimensioning in the Network. For the SI messages carrying slowly varying content, the legacy paging could be used to notify the change in content. Since, the content of slow varying SIBs is very much static, the paging notification is not expected to be high. 
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For the fast-changing SIBs, it will not be meaningful to use validity tags because the validity tag then would be updated very frequently and provide no useful information. It is currently limited to maximum 32 times that the valueTag can be updated in 3 hours. Thus, the fast-changing SIBs should be exempt from the validity tag. In fact, this can act as an indicator that the SIBs without validity tag are fast changing SIBs and UE should re-acquire these SIBs every time positioning request is triggered based on the scheduling information of the SIBs. 

[bookmark: _Toc510608674][bookmark: _Toc510608852][bookmark: _Toc510725016][bookmark: _Toc521600408]Fast changing SIB content implies that every transmission of certain positioning SIB types may contain new information, and the value tag framework will not provide benefits for such positioning SIBs

[bookmark: _Toc510608676][bookmark: _Toc510608854][bookmark: _Toc510608952][bookmark: _Toc510610170][bookmark: _Toc510725018][bookmark: _Toc510725092][bookmark: _Toc521620469]Introduce an optional value tag for positioning SIBs, where the absence of value tag for a positioning SIB is interpreted that the UE shall re-acquire the SIB every time a new positioning request is triggered.

Optionally, it should be able to configure the validity duration for the SI message. Especially for the fast-changing SIBs, UE should be aware as when is the next modification period of the SI content that it currently has and when it needs to re-acquire it. This can also save UE battery as UE would know that the new content may not be available until the current content validity time does not expire.
[bookmark: _Toc521620470]Introduce an optional modification period or validity duration for the SI message

A text proposal based upon agreed CR R2-180889 is provided below.



3.	Conclusions
In this paper, we have the following observations and proposals.
Observation 1	Fast changing SIB content implies that every transmission of certain positioning SIB types may contain a new information, and the value tag framework will not provide benefits for such positioning SIBs

Based on the discussion in the previous sections we propose the following:
Proposal 1	For slow varying SIBs, the legacy Paging with SystemInformation change can be used to indicate the change in SIB content.
Proposal 2	Introduce an optional value tag for positioning SIBs, where the absence of value tag for a positioning SIB is interpreted that the UE shall re-acquire the SIB every time a new positioning request is triggered.
Proposal 3	Introduce an optional modification period or validity duration for the SI message
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Text Proposal
[bookmark: _Toc510531054]5.2.1.3	System information validity and notification of changes
Change of system information (other than for ETWS, CMAS and EAB parameters and other than for AB parameters for NB-IoT) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by system information. If H-SFN is provided in SystemInformationBlockType1-BR, modification period boundaries for BL UEs and UEs in CE are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0. For NB-IoT, H-SFN is always provided and the modification period boundaries are defined by SFN values for which (H-SFN * 1024 + SFN) mod m=0.
To enable system information update notification for RRC_IDLE UEs configured to use a DRX cycle longer than the modification period, an eDRX acquisition period is defined. The boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 256 =0. For NB-IoT, the boundaries of the eDRX acquisition period are determined by H-SFN values for which H-SFN mod 1024 =0.
NOTE 1:	If the UE in RRC_IDLE is configured to use extended DRX cycle, e.g., in the order of several minutes or longer, in case the eNB is reset the UE SFN may not be synchronized to the new eNB SFN. The UE is expected to recover, e.g., acquire MIB within a reasonable time, to avoid repeated paging failures.
When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE not configured to use a DRX cycle that is longer than the modification period acquires the new system information immediately from the start of the next modification period. Upon receiving a change notification applicable to eDRX, a UE in RRC_IDLE configured to use a DRX cycle that is longer than the modification period acquires the updated system information immediately from the start of the next eDRX acquisition period. The UE applies the previously acquired system information until the UE acquires the new system information. The possible boundaries of modification for SystemInformationBlockType1-BR are defined by SFN values for which SFN mod 512 = 0 except for notification of ETWS/CMAS for which the eNB may change SystemInformationBlockType1-BR content at any time. For NB-IoT, the possible boundaries of modification for SystemInformationBlockType1-NB are defined by SFN values for which (H-SFN * 1024 + SFN) mod 4096 = 0.
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[bookmark: _Ref65473125][bookmark: _Ref65473118]Figure 5.2.1.3-1: Change of system Information
The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. If the UE is in RRC_CONNECTED or is not configured to use a DRX cycle longer than the modification period in RRC_IDLE, and receives a Paging message including the systemInfoModification, it knows that the system information will change at the next modification period boundary. A UE in RRC_IDLE that is configured to use a DRX cycle longer than the modification period, and receives in an eDRX acquisition period at least one Paging message including the systemInfoModification-eDRX, shall acquire the updated system information at the next eDRX acquisition period boundary. Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which system information will change, except if systemInfoValueTagSI is received by BL UEs or UEs in CE.
In RRC_CONNECTED, BL UEs or UEs in CE or NB-IoT UEs are not required to acquire system information except when T311 is running or upon handover where the UE is only required to acquire the MasterInformationBlock in the target PCell. In RRC_IDLE, E-UTRAN may notify BL UEs or UEs in CE or NB-IoT UEs about SI update, and except for NB-IoT, ETWS and CMAS notification and EAB modification, using Direct Indication information, as specified in 6.6 (or 6.7.5 in NB-IoT) and TS 36.212 [22].
NOTE 2:	Upon system information change essential for BL UEs, UEs in CE, or NB-IoT UEs in RRC_CONNECTED, E-UTRAN may initiate connection release.
SystemInformationBlockType1 (or MasterInformationBlock-NB in NB-IoT) includes a value tag systemInfoValueTag, that indicates if a change has occurred in the SI messages. UEs may use systemInfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored SI messages are still valid. Additionally, for other than BL UEs or UEs in CE or NB-IoT UEs, the UE considers stored system information to be invalid after 3 hours from the moment it was successfully confirmed as valid, unless specified otherwise. BL UE or UE in CE considers stored system information to be invalid after 24 hours from the moment it was successfully confirmed as valid, unless the UE is configured by parameter si-ValidityTime to consider stored system information to be invalid 3 hours after validity confirmation. NB-IoT UE considers stored system information to be invalid after 24 hours from the moment it was successfully confirmed as valid. If a BL UE, UE in CE or NB-IoT UE in RRC_CONNECTED state considers the stored system information invalid, the UE shall continue using the stored system information while in RRC_CONNECTED state in the serving cell.
SystemInformationBlockType1 includes an optional value tag si-PosValueTag, and an optional validity duration si-PosValidityDuration that indicates if a change has occurred in the Positioning SI messages and the validity duration of the Positioning SI message respectively. The absence of value tag for a positioning SI is assumed that UE shall re-acquire the SI message every time a new positioning request is triggered as there is no associated value tag. In cases of an ongoing Positioning session, UE shall reacquire the SI message after the expiry of the associated SI message validity duration. If there is no associated SI validity duration, it is up to the UE to judge when to acquire the SI message.
For BL UEs or UEs in CE or NB-IoT UEs, the change of specific SI message can additionally be indicated by a SI message specific value tag systemInfoValueTagSI. If systemInfoValueTag included in the SystemInformationBlockType1-BR (or MasterInformationBlock-NB in NB-IoT) is different from the one of the stored system information and if systemInfoValueTagSI is included in the SystemInformationBlockType1-BR (or SystemInformationBlockType1-NB in NB-IoT) for a specific SI message and is different from the stored one, the UE shall consider this specific SI message to be invalid. If only systemInfoValueTag is included and is different from the stored one, the BL UE or UE in CE should consider any stored system information except SystemInformationBlockType10, SystemInformationBlockType11, SystemInformationBlockType12 and SystemInformationBlockType14 to be invalid; the NB-IoT UE should consider any stored system information except SystemInformationBlockType14-NB to be invalid.

On MBMS-dedicated cell and on FeMBMS/Unicast-mixed cell, the change of system information and ETWS/CMAS notification is indicated by using Direct Indication FeMBMS defined in 6.6a. The modification periodicity follows MCCH modification periodicity as defined in 5.8.1.3.
E-UTRAN may not update systemInfoValueTag upon change of some system information e.g. ETWS information, CMAS information, regularly changing parameters like time information (SystemInformationBlockType8, SystemInformationBlockType16, hyperSFN-MSB in SystemInformationBlockType1-NB), EAB and AB parameters, or positioning system information blocks. Similarly, E-UTRAN may not include the systemInfoModification within the Paging message upon change of some system information.
The UE that is not configured to use a DRX cycle longer than the modification period verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 (or MasterInformationBlock-NB in NB-IoT) after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period. If no paging message is received by the UE during a modification period, the UE may assume that no change of system information will occur at the next modification period boundary. If UE in RRC_CONNECTED, during a modification period, receives one paging message, it may deduce from the presence/ absence of systemInfoModification whether a change of system information other than ETWS information, CMAS information and EAB parameters will occur in the next modification period or not.
When the RRC_IDLE UE is configured with a DRX cycle that is longer than the modification period, and at least one modification period boundary has passed since the UE last verified validity of stored system information, the UE verifies that stored system information remains valid by checking the systemInfoValueTag before establishing or resuming an RRC connection.
ETWS and/or CMAS capable UEs in RRC_CONNECTED, other than BL UEs and UEs in CE, shall attempt to read paging at least once every defaultPagingCycle to check whether ETWS and/or CMAS notification is present or not.
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Pos-SchedulingInfoList-r15 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF Pos-SchedulingInfo-r15

Pos-SchedulingInfo-r15 ::=	SEQUENCE {
	pos-si-Periodicity-r15		ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	pos-sib-MappingInfo-r15		Pos-SIB-MappingInfo-r15,
	si-PosValueTag-r15					INTEGER(0..15)			OPTIONAL	-- Need OP
	si-Pos-ValidityDuration-r15       ENUMERATED {s1, s2, s5, s10, s15, s60, s3600} OPTIONAL	-- Need OP


}

Pos-SIB-MappingInfo-r15 ::= SEQUENCE (SIZE (1..maxSIB)) OF Pos-SIB-Type-r15

Pos-SIB-Type-r15 ::= SEQUENCE {
	encrypted-r15		ENUMERATED { true }				OPTIONAL,		-- Need OP
	gnss-id-r15			GNSS-ID-r15						OPTIONAL,		-- Need OP
	sbas-id-r15			SBAS-ID-r15						OPTIONAL,		-- Need OP
    pos-sib-type-r15	ENUMERATED { 	posSibType1-1, 
										posSibType1-2, 
										posSibType1-3, 
										posSibType1-4, 
										posSibType1-5,
										posSibType1-6, 
										posSibType1-7, 
										posSibType2-1, 
										posSibType2-2, 
										posSibType2-3,
										posSibType2-4, 
										posSibType2-5, 
										posSibType2-6, 
										posSibType2-7, 
										posSibType2-8,
										posSibType2-9, 
										posSibType2-10, 
										posSibType2-11, 
										posSibType2-12, 
										posSibType2-13, 
										posSibType2-14, 
										posSibType2-15, 
										posSibType2-16,
										posSibType2-17, 
										posSibType2-18, 
										posSibType2-19,
										posSibType3-1,  
										... }
}

-- ASN1STOP


	si-PosValueTag
This field is used to indicate if the corresponding SI message has changed content. When something has changed in the SI message, the value tag is increased by one. If not present, the target device assumes that every instance of this SI message contains new information.

	si-Pos-ValidityDuration
This field is used to indicate the validity duration of the SI-message. If not present, it is up to the target device to decide when to re-acquire the SI message. Value s1 means 1 second, s2 means 2 second and so on.
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