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1. Introduction

In case of eMBMS operations, services are made available via broadcast from the BM-SC to the UE and an alignment in time between the two end-to-end nodes is necessary to ensure correct operations and service quality.
This document reviews the current requirements for timing accuracy at the UE side for eMBMS operations and provides an analysis of existing mechanisms and possible enhancements that could be considered to ensure the fulfilment of the requirements.  
2. Discussion

2.1.
System time requirements
For eMBMS operations, there is a need to have accurate time synchronization between UE and BM-SC for the following reasons and use cases:

· According to TS 26.346 Section 4.6 [1], the UE needs to maintain +/- 1 second time accuracy for eMBMS operation, when synchronizing with the BM-SC.
· For live services supported by DASH, 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.
· The UE knows program start and end time through SDP via USD. The UE should 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.
2.2.
Analysis of existing mechanisms
     2.2.1 SNTP based timing
Currently the UE can use SNTP to get time information. However, according to TS 26.346 [1], the UE should only query SNTP server once in 30 days, which makes difficult for the UE to satisfy the requirements of time synchronization for eMBMS of +/- 1s through SNTP. Similarly, by using such infrequent query, ensuring the correct reception of DASH segments become difficult and it could well happen that for a certain period of time some of the benefits of DASH will be reduced or vanishes.

On the other hand, if the UE is allowed to query the SNTP server more often, the UE will not comply with the standard recommendation and it may overload SNTP server. In addition, SNTP query is using unicast channel, it may also overload LTE network.
    2.2.2 NAS signalling based timing
LTE has specified EMM Information message that can be sent by the network (MME) at any time during EMM context is established to send certain information including UTC time to the UE [2]. However, the specification does not indicate how often this message can be sent to the UE, which leaves uncertainty in meeting the time synchronization requirements based on this mechanism for the various use cases highlighted above. 
It is worth to note that the network does not know about the possible UE eMBMS capability and reception status, as the UE can receive eMBMS service when it is in idle mode. In addition, this message is sent through unicast channel, it may also overload LTE network.
     2.2.3 Analysis Conclusion
Based on current mechanisms, it is not guaranteed that the UE will meet the time synchronization accuracy for eMBMS operations and use cases. Some enhancements are further discussed in the next section.  
2.3 Possible enhancement
One way to overcome the problem is to enable the UE to get the UTC time (or another equivalent system time) more often, directly from the system information. The principle is not new as currently SIB8 [3] already contains a field for each cell to broadcast its system time information for CDMA2000 frequencies and CDMA2000 neighbour cells (see Annex). 
In a similar way, UTC or equivalent time can be derived from SIB in a very accurate way with very limited overhead, which can potentially reduce the end-to-end delay in eMBMS broadcast by nearly 1 second. For example the accurate timing could be added to one of the existing SIBs or the information present in SIB8 could be used for eMBMS operation if distributed by the eNB. 
If SIB8 is considered to be used for providing accurate system information to the UE for eMBMS operation, we could also consider adding leap seconds in SIB8 in R11 to make UE time accurate during the transition period of leap second correction.

3. Conclusion

We propose that RAN2 to discuss possible enhancements to timing accuracy for eMBMS operations, with the introduction of assistance mechanisms to the UE via SIB. 
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Annex – SIB8 information element [3]

SystemInformationBlockType8 information element
-- ASN1START

SystemInformationBlockType8 ::=

SEQUENCE {


systemTimeInfo





SystemTimeInfoCDMA2000



OPTIONAL,
-- Need OR


searchWindowSize




INTEGER (0..15)





OPTIONAL,
-- Need OR


parametersHRPD





SEQUENCE {



preRegistrationInfoHRPD



PreRegistrationInfoHRPD,



cellReselectionParametersHRPD

CellReselectionParametersCDMA2000
OPTIONAL -- Need OR


}

















OPTIONAL,
-- Need OR


parameters1XRTT





SEQUENCE {



csfb-RegistrationParam1XRTT


CSFB-RegistrationParam1XRTT

OPTIONAL,
-- Need OP



longCodeState1XRTT




BIT STRING (SIZE (42))


OPTIONAL,
-- Need OR



cellReselectionParameters1XRTT

CellReselectionParametersCDMA2000
OPTIONAL -- Need OR


}

















OPTIONAL,
-- Need OR


...,


lateNonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


[[
csfb-SupportForDualRxUEs-r9


BOOLEAN






OPTIONAL,
-- Need OR



cellReselectionParametersHRPD-v920
CellReselectionParametersCDMA2000-v920
OPTIONAL,
-- Cond NCL-HRPD



cellReselectionParameters1XRTT-v920
CellReselectionParametersCDMA2000-v920
OPTIONAL,
-- Cond NCL-1XRTT



csfb-RegistrationParam1XRTT-v920
CSFB-RegistrationParam1XRTT-v920 

OPTIONAL,
-- Cond REG-1XRTT



ac-BarringConfig1XRTT-r9


AC-BarringConfig1XRTT-r9

OPTIONAL 
-- Cond REG-1XRTT


]],


[[
csfb-DualRxTxSupport-r10


ENUMERATED {true}



OPTIONAL
-- Cond REG-1XRTT


]]

}

CellReselectionParametersCDMA2000 ::= SEQUENCE {


bandClassList





BandClassListCDMA2000,


neighCellList





NeighCellListCDMA2000,


t-ReselectionCDMA2000


T-Reselection,


t-ReselectionCDMA2000-SF


SpeedStateScaleFactors



OPTIONAL
-- Need OP

}

CellReselectionParametersCDMA2000-v920 ::= SEQUENCE {


neighCellList-v920





NeighCellListCDMA2000-v920

}

NeighCellListCDMA2000 ::=


SEQUENCE (SIZE (1..16)) OF NeighCellCDMA2000

NeighCellCDMA2000 ::=
SEQUENCE {


bandClass






BandclassCDMA2000,


neighCellsPerFreqList



NeighCellsPerBandclassListCDMA2000

}

NeighCellsPerBandclassListCDMA2000 ::= SEQUENCE (SIZE (1..16)) OF NeighCellsPerBandclassCDMA2000

NeighCellsPerBandclassCDMA2000 ::=
SEQUENCE {


arfcn







ARFCN-ValueCDMA2000,


physCellIdList





PhysCellIdListCDMA2000

}

NeighCellListCDMA2000-v920 ::=

SEQUENCE (SIZE (1..16)) OF NeighCellCDMA2000-v920

NeighCellCDMA2000-v920 ::=


SEQUENCE {


neighCellsPerFreqList-v920


NeighCellsPerBandclassListCDMA2000-v920

}

NeighCellsPerBandclassListCDMA2000-v920 ::= SEQUENCE (SIZE (1..16)) OF NeighCellsPerBandclassCDMA2000-v920

NeighCellsPerBandclassCDMA2000-v920 ::=
SEQUENCE {


physCellIdList-v920




PhysCellIdListCDMA2000-v920

}

PhysCellIdListCDMA2000 ::=


SEQUENCE (SIZE (1..16)) OF PhysCellIdCDMA2000

PhysCellIdListCDMA2000-v920 ::=

SEQUENCE (SIZE (0..24)) OF PhysCellIdCDMA2000

BandClassListCDMA2000 ::=


SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandClassInfoCDMA2000

BandClassInfoCDMA2000 ::=
SEQUENCE {


bandClass






BandclassCDMA2000,


cellReselectionPriority



CellReselectionPriority



OPTIONAL,
-- Need OP


threshX-High





INTEGER (0..63),


threshX-Low






INTEGER (0..63),


...

}

AC-BarringConfig1XRTT-r9 ::=

SEQUENCE {


ac-Barring0to9-r9




INTEGER (0..63),


ac-Barring10-r9





INTEGER (0..7),


ac-Barring11-r9





INTEGER (0..7),


ac-Barring12-r9





INTEGER (0..7),


ac-Barring13-r9





INTEGER (0..7),


ac-Barring14-r9





INTEGER (0..7),


ac-Barring15-r9





INTEGER (0..7),


ac-BarringMsg-r9




INTEGER (0..7),


ac-BarringReg-r9




INTEGER (0..7),


ac-BarringEmg-r9




INTEGER (0..7)

}

-- ASN1STOP

