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1 Introduction
At the RAN2 #62 meeting in Kansas City, it was agreed to merge the Idle and Connected mode solutions for System Information change: Both Connected and Idle mode UEs looks for the P-RNTI on PDCCH, and if found, the UE reads the corresponding paging message that may contain an indication of system information change. 
UEs in RRC_IDLE will monitor paging according to its paging cycle. Thus, reliable reception of the change notification can be achieved by ensuring that the UEs read multiple paging occasions during the change period. This is to ensure that a UE receives the notification even if it occasionally may miss the P-RNTI.  

For connected mode UEs, there are currently no requirements expressed that would ensure similar reliability. In this contribution, we therefore propose to clarify this aspect, such that the same level of reliability for change indication reception can be guaranteed both for idle and connected mode UEs.  

2 Discussion
SystemInformationBlockType2 includes the following parameters
BCCH-Configuration ::=



SEQUENCE {


modificationPeriodCoeff



INTEGER (0)








-- range FFS

}

PCCH-Configuration ::=



SEQUENCE {


defaultPagingCycle




ENUMERATED {












ms320, ms640, ms1280, ms2560},

where

	BCCH-Configuration

	modificationPeriodCoeff

Actual modification period= modificationPeriodCoeff * defaultPagingCycle


If the modificationPeriodCoeff is set e.g. 4 and the Idle mode UE applies the defaultPagingCycle, then there will be four opportunities for a UE in RRC_IDLE to find a change indication in a Paging message, if the indication is present. A smaller value on the coefficient will affect the reliability of the notification reception. Thus, for Idle UEs, there are means in the specification to configure the size of the modification period such that sufficient reliability of the change notification can be achieved.

For Connected mode UEs, this reliability aspect remains unspecified. In ‎[1], it was proposed that a Connected UE should be allowed to monitor any Paging occasion to ensure that the reading of Paging does not affect the DRX and battery consumption of the UE. We support this approach. In addition, we also prefer specifying how many times the UE shall search for the P-RNTI in order to guarantee reliability of the change indication reception. As for the Idle UEs, the reading of the P-RNTI should be sufficiently spread in time, such that a short deterioration of the channel conditions does not result in a missed indication. 

We therefore propose that RAN2 agrees to the following proposals that will align the reception reliability of the change indication for UEs in RRC_CONNECTED and RRC_IDLE, respectively: 

Proposal 1: Both Idle and Connected UEs shall check for the System Information change indication at least once per defaultPagingCycle. 
Proposal 2: UEs in RRC_CONNECTED may choose any paging occasion within the defaultPagingCycle.

It should be noted that the Connected mode UE will receive information about Paging subframes from SIB2, and it may align its reading for a possible modification indication to its DRX state. The network may  configure the Connected mode DRX such that Paging subframes occur within the on-duration period. This will facilitate a solution that does not require any additional wake-ups for the Connected Mode UE. 

A connected mode UE that has found the systemInfoModification flag does not have to re-read Paging for any further evaluation of a possible system information change before the next modification period boundary.  
We further note that value range of modificationPeriodCoeff is FFS, but an integer value is anticipated in the draft ASN.1. However, having a modification period that does not divide the SFN space without a rest would be impractical, as the modification borders would then “shift” over time. For example, value “3” on modificationPeriodCoeff and 2.56 sec defaultPagingCycle would result in a modification period of 7.68 sec, which is not desirable with an SFN wrap-around time of 10.24 sec. Therefore, we suggest that the modificationPeriodCoeff should be configurable to the values 1, 2, 4, and 8.  

Proposal 3: We propose that the modificationPeriodCoeff can take the values 1, 2, 4 and 8. 
Note that value 8 cannot be used together with a paging period of 2.56 seconds, since the modification period would then exceed the SFN space. 
3 Conclusion

In the present contribution, we propose to define requirements on how often a UE in RRC_CONNECTED should check for the presence of a System information change notification. We ask RAN2 to consider agreeing to the proposals above. Our suggestions are reflected in the text-proposals below.   
4 References

[1] R2-082947, “Connected mode UE monitoring paging for system information change detection”, Source: Panasonic.
[2] R2-083033, “Miscellaneous corrections and clarifications” (to 36.331), Source: Samsung.   
5 Text proposals
----------------------------Text change --------------------------------------------------------------------------------------
5.2.1.3
System information validity and notification of changes

System information changes only occur at specific radio frames i.e. the concept of a modification period is used. SI messages 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 mod N. N is configured by system information.

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 5.2.1.4-1, in which different colours indicate different system information. Upon receiving a change notification, the UE knows that the current system information is valid until the next modification period boundary. After this boundary, the UE acquires the new system information. There is a (short) period during which the UE does not have valid system information.

· 
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· 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 receives a Paging message including the systemInfoModification, it knows that the system information changes at the next modification period boundary. Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which SI message has changed. The change notification mechanism is not used for the system information using an expiry timer (intended for the more dynamic system information).

SystemInformationBlockType1 includes a value tag that indicates if a change has occurred in the SI messages. UEs may use this value tag e.g. upon return from out of coverage, to verify if the previously acquired system information is still valid. The UE considers system information to be valid for at most 6 hours from the moment it was received.
A UE shall verify that its acquired system information remains valid either by checking the value tag in SystemInformationBlockType1 after the modification period boundary or by attempting to find the systemInfoModification indication at least once per defaultPagingCycle.
Editor's note:
The UE requirements corresponding with the above descriptive text are still to be captured elsewhere, e.g. within the paging procedure which may trigger the BCCH acquisition procedure.
 
Editor's note:
If it will be agreed that the ETWS primary notification is performed by means of paging, ETWS capable UEs will be required to read paging.
----------------------------Text change --------------------------------------------------------------------------------------
RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB ::=
SEQUENCE {


genericRandomAccessParams


GenericRandomAccessParams,


bcch-Configuration 




BCCH-Configuration,


pcch-Configuration 




PCCH-Configuration,

prach-Configuration




PRACH-ConfigurationSIB,


pdsch-Configuration




PDSCH-ConfigCommon,


pusch-Configuration




PUSCH-Configuration,


pucch-Configuration




PUCCH-ConfigCommon,


soundingRsUl-Config




SoundingRsUl-ConfigCommon,


uplinkPowerControl




UplinkPowerControlCommon
}

RadioResourceConfigCommon ::=

SEQUENCE {


genericRandomAccessParams


GenericRandomAccessParams,


prach-Configuration




PRACH-Configuration,

pdsch-Configuration




PDSCH-ConfigCommon




OPTIONAL,
-- Need FFS


pusch-Configuration




PUSCH-Configuration,


phich-Configuration




PHICH-Configuration




OPTIONAL,
-- Need OC


pucch-Configuration




PUCCH-ConfigCommon




OPTIONAL,
-- Need OC

soundingRsUl-Config




SoundingRsUl-ConfigCommon,


uplinkPowerControl




UplinkPowerControlCommon


OPTIONAL,
-- Need OC


numberOfTransmitAntennas


ENUMERATED {n1, n2, n4}












OPTIONAL,




-- Need OC, 2-bit field FFS

tdd-Configuration




TDD-Configuration




OPTIONAL
-- need OC
}

BCCH-Configuration ::=



SEQUENCE {


modificationPeriodCoeff



ENUMERATED
{n1, n2, n4, n8}




 
}
PCCH-Configuration ::=



SEQUENCE {


defaultPagingCycle




ENUMERATED {












ms320, ms640, ms1280, ms2560},


nB








ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEightT,












onSixteenthT, oneThirtySecondT}

}

-- ASN1STOP

	RadioResourceConfigCommon field descriptions

	numberOfTransmitAntennas

Parameter: Number of (cell-specific) antenna-ports [RAN1 specification; FFS]


	BCCH-Configuration

	modificationPeriodCoeff

Actual modification period= modificationPeriodCoeff * defaultPagingCycle
n1 corresponds to value 1, n2 corresponds to value 2, and so on.


	PCCH-Configuration

	defaultPagingCycle

Default paging cycle, referred to as ‘T’ in TS 36.304 [4]

	nB

Parameter: Nb is used to derive the number of paging groups according to TS 36.304 [4]


----------------------------Text change --------------------------------------------------------------------------------------
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