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	Reason for change:
	Currently, the time related parameters contained in the ReferenceTimeInfo IE are encoded by INTEGER type. The length of each certain parameter, e.g. refDays-16, is variable and is dependent on its exact value. Considering CU-DU split architecture, when the network is to broadcast a SIB9, the message is generated by the CU and delivered to the DU. The DU would convey the accurate ReferenceTimeInfo into the SIB9 message and further sent it out. In this procudure, the length of a specific parameter encoded by the DU may be different with the length of bits that reserved for this parameter by the CU. The DU need to recognize the length of each parameter by decoding the ReferenceTimeInfo IE, before construct and forward the message, which may cause extra latency.
We propose to change the type of parameters in ReferenceTimeInfo from INTEGER to BIT STRING, which will result in fixed length of parameters after encoding.

	
	

	Summary of change:
	Change the type of parameters in ReferenceTimeInfo from INTERGET to BITSTRING.

	
	

	Consequences if not approved:
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START OF CHANGE
–	ReferenceTimeInfo
The IE ReferenceTimeInfo contains timing information for 5G internal system clock used for, e.g., time stamping, see TS 23.501 [32], clause 5.27.1.2.
ReferenceTimeInfo information element
-- ASN1START
-- TAG-REFERENCETIMEINFO-START

ReferenceTimeInfo-r16 ::=		SEQUENCE {
    time-r16                            ReferenceTime-r16,
    uncertainty-r16                     BIT STRING (SIZE (16))INTEGER (0..32767)                        OPTIONAL,   -- Need R
    timeInfoType-r16                    ENUMERATED {localClock}     OPTIONAL,   -- Need R
    referenceSFN-r16                    BIT STRING (SIZE (10))INTEGER (0..1023)           OPTIONAL    -- Cond RefTime
}

ReferenceTime-r16 ::=           SEQUENCE {
    refDays-r16                         BIT STRING (SIZE (17))INTEGER (0..72999),
    refSeconds-r16                      BIT STRING (SIZE (17))INTEGER (0..86399),
    refMilliSeconds-r16                 BIT STRING (SIZE (10))INTEGER (0..999),
    refTenNanoSeconds-r16               BIT STRING (SIZE (17))INTEGER (0..99999)
}

-- TAG-REFERENCETIMEINFO-STOP
-- ASN1STOP

	ReferenceTimeInfo field descriptions

	referenceSFN
This field indicates the reference SFN corresponding to the reference time information. If referenceTimeInfo field is received in DLInformationTransfer message, this field indicates the SFN of PCell.

	time
This field indicates time reference with 10ns granularity. The indicated time is referenced at the network, i.e., without compensating for RF propagation delay. The indicated time in 10ns unit from the origin is refDays*86400*1000*100000 + refSeconds*1000*100000 + refMilliSeconds*100000 + refTenNanoSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from the origin of the time field. 
If the referenceTimeInfo field is received in DLInformationTransfer message, the time field indicates the time at the ending boundary of the system frame indicated by referenceSFN. The UE considers this frame (indicated by referenceSFN) to be the frame which is nearest to the frame where the message is received (which can be either in the past or in the future).
If the referenceTimeInfo field is received in SIB9, 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.
If referenceTimeInfo field is received in SIB9, this field is excluded when determining changes in system information, i.e. changes of time should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	timeInfoType
If timeInfoType is not included, the time indicates the GPS time and 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 origin of the time is unspecified.

	uncertainty
This field indicates the uncertainty of the reference time information provided by the time field. The uncertainty is 25ns multiplied by this field. If this field is absent, the uncertainty is unspecified.



	Conditional Presence
	Explanation

	RefTime
	The field is mandatory present if referenceTimeInfo is included in DLInformationTransfer message; otherwise the field is absent.
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