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	Reason for change:
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	There are a few use cases that the UE will need accurate UTC time for appropriate operations. The following provides a few examples:
· For live services supported by DASH over unicast or over broadcast, the segments are generated on the fly at the encoder and they are continuously published and made accessible by assigning a unique URL to each segment.  Segment availability times are used to signal to clients the availability time of segments at the specified HTTP-URLs. These times are provided in wall-clock time (UTC time) and clients typically compare the wall-clock time to segment availability times before accessing the segments at the specified HTTP-URLs. If the time is not accurate, the DASH client may fetch earlier which segment is not available yet. Or if DASH client fetches it late, the delay will be increased.

· For eMBMS operation, the UE knows program start and end time through SDP via USD. The UE also obtains the file or content download schedule in UTC time format from the Schedule Description fragment included in USD. In addition the metadata envelope has also some indication of UTC time for validity of various metadata fragments. The UE must tune to right channel at the right time to receive eMBMS services. If the UE doesn’t have accurate time, the UE will need to wake up earlier for service reception; otherwise, the UE may miss the service. This will impact on UE power consumption and battery life.

Although current EMM Information message has provided UTC time, but it is not very accurate. The UE will need to obtain an accurate system time information from SIB8. It would be benificial if leap seconds and leap seconds and leap indicator are included in EMM information message, therefore, the UE can derive an accurate UTC time from system time specificed in SIB8 and the leap seconds specfied in EMM Informaiton message. Leap indicator can be used to specify an impending leap second to be inserted or deleted in the last minute of the current month, so that the network can indicate it to the UE during UE attachment and track area update  procedures.
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	*** First Change ***


8.2.13
EMM information

8.2.13.1
Message definition
This message is sent by the network at any time during EMM context is established to send certain information to the UE. See table 8.2.13.1.

Message type:
EMM INFORMATION

Significance:

local

Direction:


network to UE

Table 8.2.13.1: EMM INFORMATION message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	Security header type
	Security header type

9.3.1
	M
	V
	1/2

	
	EMM information message identity
	Message type

9.8
	M
	V
	1

	43
	Full name for network
	Network name

9.9.3.24
	O
	TLV
	3-n

	45
	Short name for network
	Network name

9.9.3.24
	O
	TLV
	3-n

	46
	Local time zone
	Time zone

9.9.3.29
	O
	TV
	2

	47
	Universal time and local time zone
	Time zone and time

9.9.3.30
	O
	TV
	8

	49
	Network daylight saving time
	Daylight saving time

9.9.3.6
	O
	TLV
	3

	xx
	Leap seconds
	Leap seconds

9.9.3.x
	O
	TV
	2

	yy
	Leap Indicator
	Leap Indicator

9.9.3.y
	O
	TV
	1


	*** Second Change ***


9.9.3.x
Leap seconds
The purpose of the Leap seconds information element is to indicate the number of leap seconds that have occurred since the start of system time as specified in SystemInformationBlockType8 of TS 36.331.
The Leap seconds information element is coded as shown in figure 9.9.3.x.1 and table 9.9.3.x.1.

The Leap seconds is a type 3 information element with 2 octets length.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Leap seconds IEI
	octet 1

	Leap seconds value
	octet 2


Figure 9.9.3.x.1: Leap seconds information element

Table 9.9.3.x.1: Leap seconds information element
	Leap seconds value
This field shall be set to the number of leap seconds that have occurred since the start of System Time, as of the time given by the systemTimeInfo as specified in SystemInformationBlockType8 of TS 36.331.


	*** Third Change ***


9.9.3.y
Leap Indicator
The purpose of the Leap Indicator information element is to specify an impending leap second to be inserted or deleted in the last minute of the current month.
The Leap Indicator information element is coded as shown in figure 9.9.3.y.1 and table 9.9.3.y.1.

The Leap Indicator is a type 1 information element.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Leap Indicator IEI
	0
Spare
	0
Spare
	Leap Indicator value
	Octet 1


Figure 9.9.3.y.1: Leap Indicator information element
Table 9.9.3.y.1: Leap Indicator information element

	Leap Indicator value (octet 1)

	

	Bits

	2
	1
	

	0
	0
	no warning

	0
	1
	last minute of the current month has 61 seconds

	1
	0
	last minute of the current month has 59 seconds

	1
	1
	unknown (clock unsynchronized)

	

	Bits 4 and 3 of octet 1 are spare and shall all be coded as zero.

	


	*** End Change ***
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