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Introduction
In RAN2#123bis meeting, following was agreed regarding 5GS network timing synchronization status and reporting:
Agreements
1. event ID is included in the DLInformationTransfer message. The UE maintains an updated variable of the eventID coupled with the associated Clock Quality Information in DLInformationTransfer.
2. Differentiation of access attempt cause is not needed for the purpose of obtaining Clock Quality Information.
3. gNB ID as derived from Global Cell ID and gNB ID length in SIB1 will be referred to in the procedure.  gBN ID length is mandatory if the gNB uses this feature.    No new signaling will be introduced.   
4. Explicitly capture the NAS and AS interactions for storing the event ID and the clock information and triggering of the reconnection based on the NAS configuration of whether the feature is enable and whether reconnection is needed
5. Event ID with a range of 64 values is sufficient to notify change of clock quality information status updates.  [put it in bracket]
6. Change the IE name “AcceptanceCriteria” to “ClockQualityAcceptanceStatus”

After RAN2#123bis meeting, email discussion “[POST123bis][012][URLLC] Running 38.331 CR (Ericsson)” was held to discuss RRC running CR. 
In this contribution, we discuss remaining issues of 5GS network timing synchronization status and reporting.
Discussion
1.1     Checking of eventID and gNB ID
The running CR [1] specifies UE behavior when receiving eventID and gNB ID:
Upon receiving SIB9 with eventID, the UE shall perform the related actions if requested by upper layers:
1>	if VarEventID has an entry with a storedEventID value:
2>	if the storedEventID value within VarEventID is different from the eventID value received within SIB9:
3>	consider that the content of clockQualityDetailsLevel may have changed;
3>	notify upper layers that clockQualityDetailsLevel may have changed;
3>	replace the storedEventID value within VarEventID with the eventID value received within SIB9;
2>	else:
3>	if the VarGnbID has an entry with a storedGnbID value:
4> if the storedGnbID value within VarGnbID is different from the gNB identity value received within SIB1:
5>	consider that the content of clockQualityDetailsLevel may havechanged;
5>	notify upper layers that clockQualityDetailsLevel may have changed;
5>	replace the storedGnbID value within VarGnbID with the gNB identity value received within SIB1;
NOTE X:	The UE should calculate the value of the gNB identity as the value of gNB-ID-Length leftmost bits of the 36-bit long cellIdentity in the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.
1>	else:
2>	add a new entry of storedEventID within the VarEventID with a value set as the one of eventID value received within SIB9;
2>	add a new entry of storedGnbID within the VarGnbID with a value set as the one of VarGnbID value received within SIB1;
EN: FFS modeling of gNB identity and event-ID change determination sequence and if the UE must determine whether the node is changed first. I.e if the storedGnbID value within VarGnbID is different from the current gNB identity.
There is an editor’s note regarding the sequence to determine the change of eventID and gNB ID. Before discussing details, it should be noted that the general principle is that any change of eventID or gNB ID results in the notification of clock status change. Therefore from procedure perspective, it should be guaranteed that eventID and gNB ID should be always up to date, while the checking sequence itself is a matter of taste. The issue with current running CR is that in the highlighted branch, only storedEventID is updated while storedGnbID is not updated even if the received gNB ID on SIB1 might be changed. This causes issues when the UE is moving between gNBs.
[bookmark: Proposal_gNBID][bookmark: _Hlk149726676]Proposal 1: UE variable storedGnbID should be updated when storedEventID is different from eventID received from SIB9.
One example to implement Proposal 1 in the running RRC CR is as follows:
Upon receiving SIB9 with eventID, the UE shall perform the related actions if requested by upper layers:
1>	if VarEventID has an entry with a storedEventID value:
2>	if the storedEventID value within VarEventID is different from the eventID value received within SIB9:
3>	consider that the content of clockQualityDetailsLevel may have changed;
3>	notify upper layers that clockQualityDetailsLevel may have changed;
3>	replace the storedEventID value within VarEventID with the eventID value received within SIB9;
3>	replace the storedGnbID value within VarGnbID with the gNB identity value received within SIB1;
2>	else:
…
1.2     Handling DLInformationTransfer message
The running CR [1] specifies UE behavior upon receiving eventID and clockQualityDetailsLevel in DLInformationTransfer message:
1> if clockQualityDetailsLevel is included:
2>	if eventID is included:
3>	if VarEventID has an entry with a storedEventID value:
4>	replace the storedEventID value within VarEventID with the eventID value received with clockQualityDetailsLevel;
3>	else:
4>	add a new entry of storedEventID within the VarEventID with a value set as the one of eventID value received with clockQualityDetailsLevel;
2>	forward clockQualityDetailsLevel to upper layers.
EN: FFS whether eventID is always included or optionally given independently of clockQualityDetails, and if/how this impact field description. FFS if storing/replacing gNB ID should also be added.
As from editor’s note, it is FFS whether storing/replacing gNB ID should also be added. The main difference in current discussion (for DLInformationTransfer in RRC_CONNECTED) and SIB9 reception in section 2.1 is that UE might have already received eventID and gNB ID in RRC_IDLE/INACTIVE before transitioning to RRC_CONNECTED, therefore storing gNB ID is not strictly needed in this case. However considering that there might be cases that the UE firstly receives eventID in RRC_CONNECTED state (e.g. when UE goes to RRC_CONNECTED first before reading SIB9), it is proposed to take the safe approach of storing/replacing gNB ID when receiving eventID, similar to section 2.1.
[bookmark: Proposal_CONN]Proposal 2: UE variable storedGnbID should be updated when receiving eventID in DLInformationTransfer message.
1.3     Signalling details for clock quality
IE ClockQualityMetrics-r18 is specified in the running CR [1] as below:
[bookmark: _Hlk149726845]ClockQualityMetrics-r18 ::= SEQUENCE {
    syncState-r18          ENUMERATED {locked, holdover, freerun, spare1}    OPTIONAL,   -- Need N
    tracebilityUTC-r18     ENUMERATED {true, false}  OPTIONAL,   -- Need N
    tracebilityGNSS-r18    ENUMERATED {true, false}  OPTIONAL,   -- Need N
    clockFrequencyStability-r18   BIT STRING {SIZE(16)}  OPTIONAL,   -- Need N
    clockAccuracy-r18      ::= CHOICE {
            value INTEGER (1..40000000),
            index INTEGER (32..47)
    } OPTIONAL,   -- Need N
    parentTimeSource-r18   ENUMERATED {syncE, pTP, atomicClock, terrestialRadio,
                                serialTimeCode,nTP, handset, other, spare1}  OPTIONAL,   -- Need N
    ...
}
EN: The field values and types to be confirmed with RAN3 pending progress.
RAN3 has finalized the signalling design for clock quality and included it in LS R3-235941 [2] and TPs (e.g. TP for TS 38.473 in R3-235818 [3]). Related part is copied below:
RANTimingSynchronisationStatusInfo ::= SEQUENCE {
	synchronisationstate				ENUMERATED {locked, holdover, freeRun, ...}      OPTIONAL,
	traceabletoUTC						ENUMERATED { true, false, ...}                  OPTIONAL,
	traceabletoGNSS						ENUMERATED { true, false, ...}                  OPTIONAL,
	clockFrequencyStability				BIT STRING (SIZE(16))                           OPTIONAL,
	clockAccuracy						ClockAccuracy                                   OPTIONAL,  	parentTimeSource					ENUMERATED {syncE, pTP, gNSS, atomicClock, terrestrialRadio, serialTimeCode, nTP, handSet, other, ...}                  OPTIONAL,
iE-Extensions					ProtocolExtensionContainer { { RANTimingSynchronisationStatusInfo-ExtIEs} }	OPTIONAL,
...
}

ClockAccuracy ::= CHOICE {
	clockAccuracyValue		INTEGER (1..40000000, ...),
	clockAccuracyIndex		INTEGER (32..47, ...),	
	choice-Extensions		ProtocolIE-SingleContainer { { ClockAccuracy-ExtIEs} }
}

Comparing the RAN2 running CR and RAN3 TP, some changes to RAN2 running CR are needed for alignment with RAN3:
· Field names
· Values gNSS is missing for parentTimeSource-r18 
The running CR also has some ASN.1 issues to be fixed:
· BIT STRING {SIZE(16)} should be BIT STRING (SIZE(16))
· clockAccuracy-r18      ::= CHOICE { should be clockAccuracy-r18      CHOICE {
[bookmark: Proposal_No_ClockQuality][bookmark: Proposal_ClockQuality]Proposal 3: For IE ClockQualityMetrics-r18, RAN2 should align some ASN.1 details with RAN3, e.g. field names, and adding missing value gNSS in parentTimeSource-r18.
One example to implement Proposal 3 in the running RRC CR is as follows:
ClockQualityMetrics-r18 ::= SEQUENCE {
    synchronisationState-r18          ENUMERATED {locked, holdover, freerun, spare1}    OPTIONAL,   -- Need N
    tracebilityUTCtraceableToUTC-r18     ENUMERATED {true, false}  OPTIONAL,   -- Need N
    tracebilityGNSStraceableToGNSS-r18    ENUMERATED {true, false}  OPTIONAL,   -- Need N
    clockFrequencyStability-r18   BIT STRING {(SIZE(16)})  OPTIONAL,   -- Need N
    clockAccuracy-r18      ::= CHOICE {
            clockAccuracyVvalue INTEGER (1..40000000),
            clockAccuracyIindex INTEGER (32..47)
    } OPTIONAL,   -- Need N
    parentTimeSource-r18   ENUMERATED {syncE, pTP, gNSS, atomicClock, terrestialRadio,
                                serialTimeCode, nTP, handset, other, spare7,  spare6,
spare5, spare4, spare3, spare2, spare1}  OPTIONAL,   -- Need N
    ...
}
Conclusion
In this contribution, we discuss remaining issues of 5GS network timing synchronization status and reporting, and propose the following:
Proposal 1: UE variable storedGnbID should be updated when storedEventID is different from eventID received from SIB9.
Proposal 2: UE variable storedGnbID should be updated when receiving eventID in DLInformationTransfer message.
Proposal 3: For IE ClockQualityMetrics-r18, RAN2 should align some ASN.1 details with RAN3, e.g. field names, and adding missing value gNSS in parentTimeSource-r18.
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