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	Reason for change:
	The timeInfoUTC field indicates the integer count of 10 ms units since 00:00:00 on 1 January, 1900. This description is unclear and may be interpreted in different ways: 
a. The UTC was officially formalized in 1963. Therefore, it is unclear which time base defines the “integer count” before 1963.
b. Since the introduction of UTC, the system has been adjusted several times until leap seconds were adopted in 1972 to simplify future adjustments. Leap seconds elapse just the same as non-leap seconds and it is unclear whether “integer count of 10 ms units” count leap seconds or not. 
c. January 1st 1900 falls on very different dates in Julian and Gregorian calendars (both are typically used).

	
	

	Summary of change:
	It has been clarified that the timeInfoUTC field counts “UTC seconds” (the length of the UTC second is equal to the TAI second or SI second) which includes the leap seconds count, since Gregorian calendar date January 1, 1900.
Impact analysis
Impacted functionality:

timeInfoUTC field in SIB16
If the network is implemented according to the CR, but the UE is not:

The UE may interpret the timeInfoUTC field incorrectly, which would lead to erroneous conversions to other time bases – e.g. GPS time or calendar UTC time.
If the UE is implemented according to the CR, but the network is not:

The network may provide incorrect value in the timeInfoUTC field, would lead to erroneous conversions to other time bases – e.g. GPS time or calendar UTC time.

	
	

	Consequences if not approved:
	Ambiguous description of timeInfoUTC field will remain which may lead to erroneous conversions to other time bases – e.g. GPS time or calendar UTC time.
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6.3
RRC information elements

6.3.1
System information blocks
[…]
–
SystemInformationBlockType16

The IE SystemInformationBlockType16 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.
NOTE:
The UE may use the time information for numerous purposes, possibly involving upper layers e.g. to assist GPS initialisation, to synchronise the UE clock (a.o. to determine MBMS session start/ stop).
SystemInformationBlockType16 information element
-- ASN1START

SystemInformationBlockType16-r11 ::=

SEQUENCE {


timeInfo-r11






SEQUENCE {



timeInfoUTC-r11





INTEGER (0..549755813887),


dayLightSavingTime-r11



BIT STRING (SIZE (2))

OPTIONAL,
-- Need OR



leapSeconds-r11





INTEGER (-127..128)


OPTIONAL,
-- Need OR



localTimeOffset-r11




INTEGER (-63..64)


OPTIONAL
-- Need OR


}
















OPTIONAL,
-- Need OR

lateNonCriticalExtension


OCTET STRING



OPTIONAL,
-- Need OP


...

}

-- ASN1STOP

	SystemInformationBlockType16 field descriptions

	dayLightSavingTime
It indicates if and how daylight saving time (DST) is applied to obtain the local time. The semantics is the same as the semantics of the Daylight Saving Time IE in TS 24.301 [35] and TS 24.008 [49]. The first/leftmost bit of the bit string contains the b2 of octet 3, i.e. the value part of the Daylight Saving Time IE, and the second bit of the bit string contains b1 of octet 3.

	leapSeconds

Number of leap seconds offset between GPS Time and UTC. UTC and GPS time are related i.e. GPS time -leapSeconds = UTC time.

	localTimeOffset
Offset between UTC and local time in units of 15 minutes. Actual value = IE value * 15 minutes. Local time of the day is calculated as UTC time + localTimeOffset.

	timeInfoUTC

Coordinated Universal Time corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SystemInformationBlockType16 is transmitted. The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900), including leap seconds and other additions prior to 1972. 
NOTE 1.

This field is excluded when estimating changes in system information, i.e. changes of timeInfoUTC should neither result in system information change notifications nor in a modification of systemInfoValueTag in SIB1.


NOTE 1:
For the sake of the field definition, it is assumed UTC existed prior to 1 January 1972. As this field counts total elapsed time, conversion to calendar UTC time needs to allow for leap second and other calendar adjustments since 1 January 1900. For example, time 00:00 on 1 January 1972 UTC corresponds to a timeInfoUTC of 2,272,060,800 seconds.
