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1. Introduction
Release-11 ASN.1 review identified the following issue.

	77.
	SIB16,  timeInfoUTC
	A reference should be added regarding how UE should interpret the time signalled in this field
	Add reference. Details to be provided. 

ASUS> Support to add reference.
Rap> Can proponents please provide the appropriate reference?

QC> It does not matter much as long as it is past time. It could be;

1. June 30, 2012 at 00:00:00 (when the first leap second was applied.

2. GPS Epoch
3. Whatever epoch from computer world (http://en.wikipedia.org/wiki/System_time)
AH agreement (TDoc 0037)

CB: Will define reference time point and clarify this concerns an integer i.e. the number of 10ms units since this reference. QC will bring paper to RAN2#81


In this document we discuss the issues involved / related and propose ways forward.
2. Discussion
The current ASN.1 representation of SystemInformationBlockType16 from [1] is reproduced in Annex of this document for reference.
2.1. Zero time point for the UTC time
Currently it is not clear what the zero time point for the field timeInfoUTC. As discussed in the R11 ASN.1 review adhoc, whatever reference time in the past will work, for example;
· June 30, 2012 at 23:59:60 (when the last leap second was applied)
· GPS EPOCH

· EPOCH from the computer world [2]

· Your birthday
A similar discussion seems to have happened for the SFN initialization time in LPPa [3]. With a desire to define something different from GPS EPOCH, 00:00:00 on 1 January, 1900 was arbitrarily selected as shown below.
	>>SFN Initialisation Time
	M
	
	BIT STRING (64)
	Time in seconds relative to 00:00:00 on 1 January  1900 (calculated as continuous time without leap seconds and traceable to a common time reference) where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits. The fraction part is expressed with a granularity of 1 /2**32 second.


We simply propose to utilize the same reference time for timeInfoUTC.
Proposal 1:
Define that timeInfoUTC represents the time relative to 00:00:00 on 1 January, 1900.
2.2. BIT STRING
Bit strings are use for timeInfoGPS and timeInfoUTC. It is not entirely clear however what the bit string represents. The most natural interpretation is that it represents the integer count of the 10 ms time unit. For the bit order, we could take the most common approach in [1] that the first bit (leftmost bit) contains the most significant bit (MSB).

Proposal 2:
Define that the bit string represents the integer count of 10ms time unit.

Proposal 3:
Define that the first bit (leftmost bit) of the bit string contains the most significant bit (MSB).

2.3. SystemTimeInfoCDMA2000 in SIB8
It should be noted that the issues discussed in section 2.2 also apply to SystemTimeInfoCDMA2000 in SIB8. We can consider adding the same clarifications as proposed in proposal 2 and 3 to the field synchronousSystemTime and asynchronousSystemTime. We consider a clarification in release-11 specification is sufficient as we anyhow have not observed any IOT issue concerning the representation of those parameters.

Proposal 4:
Discuss whether the same clarifications as proposed in proposal 2 and 3 should be added to the field synchronousSystemTime and asynchronousSystemTime in SystemTimeInfoCDMA2000.
3. Summary
As a summary of the proposals in the previous sections, this section provides potential changes to the specification [1].
3.1. SystemInformationBlockType16
	SystemInformationBlockType16 field descriptions

	dayLightSavingTime

It indicates if and how daylight saving time (DST) is applied at 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] 

	leapSeconds

Number of leap seconds offset between GPS Time and UTC. UTC and GPS times are related so that timeInfoGPS -leapSeconds = timeInfoUTC.

	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. 

	timeInfo

If this field is not present, the UE uses the systemTimeInfo in SystemInformationBlockType8. This field is excluded when estimating changes in system information, i.e. changes of timeInfo should neither result in system information change notifications nor in a modification of systemInfoValueTag in SIB1.

	timeInfoGPS

GPS time in units of 10 ms corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SystemInformationBlockType16 is transmitted. The bit string represents the integer count of 10 ms unit since the zero time-point as defined in IS-GPS-200F [64]. The first bit (leftmost bit) of the bit string contains the most significant bit (MSB).

	timeInfoUTC

Coordinated Universal Time in units of 10 ms corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SystemInformationBlockType16 is transmitted. The bit string represents the integer count of 10 ms unit since 00:00:00 on 1 January, 1900. The first bit (leftmost bit) of the bit string contains the most significant bit (MSB).


	Conditional presence
	Explanation

	TI-SIB8
	The field is mandatory present, if systemTimeInfo is not present in SystemInformationBlockType8 or if SystemInformationBlockType8 is not broadcast, otherwise it is optionally present,Need OR. 


3.2. SystemTimeInfoCDMA2000
	SystemTimeInfoCDMA2000 field descriptions

	asynchronousSystemTime

The CDMA2000 system time corresponding to the SFN boundary at or after the ending boundary of the SI-Window in which SystemInformationBlockType8 is transmitted. If not synchronized then the size is 49 bits and the unit is [8 CDMA2000 chips based on 1.2288 Mcps]. The bit string represents the integer count of the time unit. The first bit (leftmost bit) of the bit string contains the most significant bit (MSB).

	cdma-EUTRA-Synchronisation

TRUE indicates that the networks are synchronised i.e. there is no drift in the timing between E‑UTRA and CDMA2000. FALSE indicates that the networks are not synchronised, i.e. the timing between E-UTRA and CDMA2000 can drift.

	synchronousSystemTime

CDMA2000 system time corresponding to the SFN boundary at or after the ending boundary of the SI-window in which SystemInformationBlockType8 is transmitted. If synchronized to CDMA2000 system time then the size is 39 bits and the unit is 10 ms based on a 1.2288 Mcps chip rate. The bit string represents the integer count of the time unit. The first bit (leftmost bit) of the bit string contains the most significant bit (MSB).


4. Conclusion
In this document we discussed the issues concerning (system) time info contained in SystemInformationBlockType16 and SystemInformationBlockType8 identified through release-11 ASN.1 review. The proposed ways forward are summarized in section 3 of this document in the form of specification change. RAN2 is kindly asked to discuss the proposals presented in this document.
Proposal 1:
Define that timeInfoUTC represents the time relative to 00:00:00 on 1 January, 1900.

Proposal 2:
Define that the bit string represents the integer count of 10ms time unit.

Proposal 3:
Define that the first bit (leftmost bit) of the bit string contains the most significant bit (MSB).

Proposal 4:
Discuss whether the same clarifications as proposed in proposal 2 and 3 should be added to the field synchronousSystemTime and asynchronousSystemTime in SystemTimeInfoCDMA2000.
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Annex

–
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 UTC, GPS or obtain the local time.
SystemInformationBlockType16 information element
-- ASN1START

SystemInformationBlockType16-r11 ::=

SEQUENCE {


timeInfo




CHOICE {



timeInfoGPS



BIT STRING (SIZE (39)),



timeInfoUTC



BIT STRING (SIZE (39))


}




OPTIONAL,
-- Cond TI-SIB8


dayLightSavingTime


BIT STRING (SIZE (2))





OPTIONAL,
-- Need OR


leapSeconds





INTEGER (-127..128)

OPTIONAL,
-- Need OR


localTimeOffset




INTEGER (-63..64)

OPTIONAL
-- Need OR

}

-- ASN1STOP

	SystemInformationBlockType16 field descriptions

	dayLightSavingTime

It indicates if and how daylight saving time (DST) is applied at 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] 

	leapSeconds

Number of leap seconds offset between GPS Time and UTC. UTC and GPS times are related so that timeInfoGPS -leapSeconds = timeInfoUTC.

	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. 

	timeInfo

If this field is not present, the UE uses the systemTimeInfo in SystemInformationBlockType8. This field is excluded when estimating changes in system information, i.e. changes of timeInfo should neither result in system information change notifications nor in a modification of systemInfoValueTag in SIB1.

	timeInfoGPS

GPS time since the zero time-point as defined in IS-GPS-200F [64] in units of 10 ms corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SystemInformationBlockType16 is transmitted.

	timeInfoUTC

Coordinated Universal Time in units of 10 ms corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SystemInformationBlockType16 is transmitted.


	Conditional presence
	Explanation

	TI-SIB8
	The field is mandatory present, if systemTimeInfo is not present in SystemInformationBlockType8 or if SystemInformationBlockType8 is not broadcast, otherwise it is optionally present,Need OR. 
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