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During the Study Item phase of IIoT, accurate reference timing delivery was agreed to be carried out using broadcast and/or unicast RRC signaling. The granularity is no greater than 50 ns and the exact value hasn’t been determined yet. After last meeting, an email discussion was started to discuss FFS in synchronization solution. 
In this contribution we intend to further discuss the reference timing information elements that may not be covered by the email discussion.
Discussion
Based on the email discussion of [105bis#18][NR/IIoT], the majority of companies prefer to reuse LTE-like signaling structure for reference timing delivery. For broadcast method, it is simplified to add an extension IE for finer granularity in SIB9. For unicast method, the extension IE can be reused and sent through RRC signaling. The extension IE can be designed in the similar as the TimeReferenceInfo IE in TS 36.331 below:

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,
    ...
}

-- TAG-SIB9-STOP
TimeReferenceInfo information elements
-- ASN1START

TimeReferenceInfo-r15 ::=		SEQUENCE {
	time-r15							ReferenceTime-r15,
	uncertainty-r15						INTEGER (0..12)				OPTIONAL,	-- Need OR
	timeInfoType-r15					ENUMERATED {localClock}		OPTIONAL,	-- Need OR
	referenceSFN-r15					INTEGER (0..1023)			OPTIONAL	-- Cond TimeRef
}

ReferenceTime-r15 ::=			SEQUENCE {
	refDays-r15							INTEGER (0..72999),
	refSeconds-r15						INTEGER (0..86399),
	refMilliSeconds-r15					INTEGER (0..999),
	refQuarterMicroSeconds-r15			INTEGER (0..3999)
}

-- ASN1STOP
In LTE Rel-15, the ReferenceTime-r15 IE provides the granularity of 250 ns. In R16, when the granularity is no greater than 50 ns, the R15 IE format needs to be updated, e.g. introducing refFiftyNanoSeconds-r16. 
Alternatively, a new format (i.e. similar to IEEE 1588 format) can be defined as follows. 
ReferenceTime-1588 ::=			SEQUENCE {
	
	refSeconds-1588						INTEGER (0..4294967295),
	refNanoSeconds-1588					INTEGER (0..999999999),
	
}
Modifying ReferenceTime-r15 to finer granularity of 50 ns (from 250ns) results in a structure of 59 bits. Modifying ReferenceTime-1588 to granularity of 50 ns (from 1ns) results in a structure of 57 bits.
Proposal 1: Update the ReferenceTime-15 IE or define a format similar to IEEE 1588 to provide a granularity of no more than 50 ns.
According to TS22.104, up to 32 working clock domain shall be supported:
	The 5G system shall support networks with up to 32 working clock domains.
NOTE 1:	The domain number (synchronization domain identifier) is defined with one octet in IEEE 802.1AS [22]. This allows for 256 synchronization domains.
The 5G system shall support at least 2 simultaneous working clock domains on a UE.


Therefore, to support up to 32 working clock domains, an additional field might needed to be included in the time reference IE to identify the time domain. However this is related to the time synchronization solution discussed in SA2 study on enhancement of 5G System (5GS) for vertical and Local Area Network (LAN) services. 
Proposal 2: RAN2 to clarify whether an additional field to be included in the time reference IE to identify the time domain, based on SA2 agreement.
Conclusion
In this contribution, we further analyse the aspects on time synchronization and make the following proposals:
Proposal 1: Update the ReferenceTime-15 IE or define a format similar to IEEE 1588 to provide a granularity of no more than 50 ns.
Proposal 2: RAN2 to clarify whether an additional field should to be included in the time reference IE to identify the time domain, based on SA2 agreement.
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