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Accuracy UE Time Reference delivery
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	Consequences if not approved:
	Accuracy UE Time Reference delivery for integration of 5G and TSN network will not be supported in NR

	
	

	Clauses affected:
	5.7.1.3，6.2.2，6.3.1

	
	

	
	Y
	N
	
	

	Other specs
	
	x
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	x
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


<First modification>
5.7.1.3
Reception of the DLInformationTransfer by the UE

Upon receiving DLInformationTransfer message, the UE shall:

1>
if dedicatedNAS-Message is included:

2>
forward dedicatedNAS-Message to upper layers.
1>
if tSNTimeInfoList-r16 is included:

2>
calculate the time reference based on the included time, timeInfoType and referenceSFN in timeReferenceInfo;

2>
calculate the inaccuracy of the time reference based on the uncertainty and other implementation-related inaccuracies, if uncertainty is included in tSNTimeInfo;

2>
inform upper layers of the time reference and, if uncertainty is included in tSNTimeInfo, of the inaccuracy of the time reference.

<Next modification>
6.2.2
Message definitions

–
DLInformationTransfer
The DLInformationTransfer message is used for the downlink transfer of NAS dedicated information.

Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, the network does not send this message until SRB2 is resumed.)

RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE

DLInformationTransfer message

-- ASN1START

-- TAG-DLINFORMATIONTRANSFER-START

DLInformationTransfer ::=           SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        dlInformationTransfer           DLInformationTransfer-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

DLInformationTransfer-IEs ::=   SEQUENCE {

    dedicatedNAS-Message                DedicatedNAS-Message                OPTIONAL,   -- Need N

    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,

    nonCriticalExtension                DLInformationTransfer-v16-IEs       OPTIONAL
}
DLInformationTransfer-v16-IEs ::= SEQUENCE {
    tSNTimeInfoList-r16           SEQUENCE (SIZE (1..32)) OF TSNTimeInfo    OPTIONAL,
    lateNonCriticalExtension
      OCTET STRING                        OPTIONAL,

    nonCriticalExtension
          SEQUENCE {}                        OPTIONAL

}

-- TAG-DLINFORMATIONTRANSFER-STOP

-- ASN1STOP

<Next modification>
6.3.1
System information blocks

/*text omit*/
––
SIB9

SIB9 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.
SIB9 information element
-- ASN1START

-- TAG-SIB9-START

SIB9 ::=                            SEQUENCE {

    timeInfo                            SEQUENCE {

        timeInfoUTC                         INTEGER (0..549755813887),

        dayLightSavingTime                  BIT STRING (SIZE (2))                   OPTIONAL,   -- Need R

        leapSeconds                         INTEGER (-127..128)                     OPTIONAL,   -- Need R

        localTimeOffset                     INTEGER (-63..64)                       OPTIONAL    -- Need R

    }                                                                               OPTIONAL,   -- Need R

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

...,
    [[ tSNTimeInfoList-r16             SEQUENCE (SIZE (1..32)) OF TSNTimeInfo       OPTIONAL

]]
}

-- TAG-SIB9-STOP

-- ASN1STOP

<Next modification>
–
TSNTimeInfo
TSNTimeInfo information elements
-- ASN1START

TSNTimeInfo-r16 ::=       SEQUENCE {

    time-r16
                               ReferenceTime-n50-r16,

    uncertainty-r16                        INTEGER (0..12)



OPTIONAL,
-- Need OR

    timeInfoType-r16
                       ENUMERATED {localClock}

OPTIONAL,
-- Need OR

    referenceSFN-r16
                       INTEGER (0..1023)


OPTIONAL
-- Cond TimeRef

}

ReferenceTime-n50-r16 ::=               SEQUENCE {

    refDays-r16                              INTEGER (0.. 1727999999999),

    refSeconds-r16                           INTEGER (0.. 19999999999),

    refMilliSeconds-r16                      INTEGER (0.. 19999999),

    refMicroSeconds-r16                      INTEGER (0.. 19999),

    ref50NanoSeconds-r16
                     INTEGER (0.. 19)

}

	TSNTimeInfo field descriptions

	referenceSFN
This field indicates the reference SFN for time reference information. The time field indicates the time at the ending boundary of the SFN indicated by referenceSFN.
If the time field is included in SystemInformationBlockType9 and the referenceSFN field is not included, the time field indicates the time at the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted.

	time, timeInfoType
This field indicates time reference with 50ns granularity. The indicated time is referenced at the network, i.e., without compensating for RF propagation delay. The indicated time in 50ns unit from the origin is refDays*86400*1000*1000*20 + refSeconds*1000*1000*1000*20 + refMilliSeconds*1000*1000*20 + refMicroSeconds: 1000*20+ ref50NanoSeconds*20. The refDays field specifies the sequential number of days (with day count starting at 0) from the origin of the time field. If timeInfoType is not included, the origin of the time field is 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time). If timeInfoType is set to localClock, the interpretation of the origin of the time is unspecified and left up to upper layers.
If time field is included in SIB9, this field is excluded when estimating changes in system information, i.e. changes of time should neither result in system information change notifications nor in a modification of systemInfoValueTag in SIB1.


<Next modification>
