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Introduction
The new WID of NR Industrial Internet of Things (IoT) and URLLC support was approved in RAN#86 and revised in RAN#88e [1]. In which, the following objective is included:
	...
4.	Enhancements for support of time synchronization:
a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]


Based on the discussion in RAN3#111e meeting, the following agreements on Propagation Delay Compensation (PDC) have been achieved[2]:
	· [bookmark: OLE_LINK5]An LS to RAN1/RAN2 only indicating that gNB-based PDC has RAN3 impacts without any tendentious statements on solution decision, the detail of the wording is FFS.
· Wait for reply LS from RAN1 and RAN2, before further discussing gNB-based PDC.
· What information (if any) may be needed by the gNB from the CN, to assist the gNB in making PDC decisions needs further discuss;ion. Discussion to continue at next meeting, focusing first on the use case / motivation / requirements( e.g., inputs from other groups).
· Further discussion on the UE mobility issues which are not related with RAN2.


[bookmark: OLE_LINK2]In this contribution, we will mainly discuss the potential RAN3 impacts of propagation delay compensation enhancements and give our proposals.
[bookmark: OLE_LINK4]Discussion
In RAN3#111e meeting, the problem of whether the core network needs to indicate different scenarios to the gNB is discussed in the propagation delay compensation enhancement. Based on our understanding, the 1us of clock synchronicity budget for the 5G system defined in TS 22.104[3] is between the sync master and any device of the clock domain. With the uplink time synchronization supporting, the synchronicity requirement for network depends on whether the uplink time synchronization is involved. E.g. 
· For Control-to-Control case: Both the clock sync master and device locate in the UEs, the clock synchronicity from the sync master to any device involves two Uu path, e.g. from the sync master to network(the uplink time synchronization), and then from network to device, thus the synchronicity requirement of one way is 500ns.
· For Smart Grid case: The clock sync master locates in the network and device locates in the UE, the clock synchronicity from the sync master to any device involves one Uu path, e.g. the uplink time synchronization is not involved.Thus the synchronicity requirement of one way is 1us.
[bookmark: OLE_LINK8]Based on the conclusion from RAN2 and RAN1, the synchronization budget for one Uu interface in different scenarios are: (±145ns to ±275ns) for Control-to-Control scenario and (±795ns to ±845ns) for Smart Grid scenario, respectively. Considering the difference of synchronization budget between the two scenarios, reference time synchronization requirement may be different and network equipment consumption may also be different. This means that QoS flow needs to be distinguished based on different reference time synchronization requirement. In other words, the core network needs to indicate to gNB the reference time synchronization requirement. Therefore, when establishing QoS flow, core network need to inform gNB the reference time synchronization requirement for one way transmission through TSC Traffic Characteristics.
[bookmark: OLE_LINK6]Observation 1: With the uplink time synchronization supporting, there are different clock synchronicity requirement for network.
Proposal 1: The core network indicates to gNB the reference time synchronization requirement for one way transmission.
As for mobility issues, RAN2 is discussing whether the reference time information of the target gNB is delivered to UE during HO, in which case the source gNB should provide the reference time information preference to target gNB, and target should provide the reference time information to source gNB. But these information is usually included in the RRC container defined by RAN2. Thus, the mobility issues for enhancements for support of time synchronization does not impact the RAN3 specification.
Observation 2: For enhancements for support of time synchronization, the UE mobility does not impact the RAN3 specification. 
[bookmark: OLE_LINK1]Based on the above analysis, we think that we need to add the optional reference time accuracy indication and the value range of this parameter to the TSC assistance information IE in TS38.413, TS38.423 and TS38.473. Due to the limitation of the number of documents, we provide the related example text proposal in appendix and the draft CR for TS 38.413 [4].
Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: With the uplink time synchronization supporting, there are different clock synchronicity requirement for network.
Observation 2: For enhancements for support of time synchronization, the UE mobility does not impact the RAN3 specification. 
Proposal 1: The core network indicates to gNB the reference time synchronization requirement for one way transmission.
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Appendix
[bookmark: _GoBack]<38.413 example text proposal>
<Start of the modified section>
[bookmark: _Toc45798528][bookmark: _Toc45897917][bookmark: _Toc45658828][bookmark: _Toc45652396][bookmark: _Toc45720648]9.3.1.130	TSC Traffic Characteristics
This IE provides the traffic characteristics of TSC QoS flows.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TSC Assistance Information Downlink
	O
	
	TSC Assistance Information
9.3.1.131
	

	TSC Assistance Information Uplink
	O
	
	TSC Assistance Information
9.3.1.131
	

	Reference time accuracy indication
	O
	
	ENUMERATED
(500ns, 1us,...)
	This IE indicates a unidirectional reference time accuracy from UE to AMF or AMF to UE.



	

<Next of the modified section>
[bookmark: _Toc45798688][bookmark: _Toc29503809][bookmark: _Toc36555157][bookmark: _Toc45898077][bookmark: _Toc20955356][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc36553430][bookmark: _Toc45720808]
9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
//SKIP the unrelated part//
	id-RedundantPDUSessionInformation,
	id-RedundantQosFlowIndicator,
	id-RedundantUL-NGU-UP-TNLInformation,
	id-ReferenceTimeAccuracyIndication,
	id-SCTP-TLAs,
	id-SecondaryRATUsageInformation,
	id-SecurityIndication,



-- R
//SKIP the unrelated part//
RedundantPDUSessionInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

RedundantQosFlowIndicator ::= ENUMERATED {true, false}

ReferenceTimeAccuracyIndication ::= ENUMERATED(500ns, 1us,...)

ReflectiveQosAttribute ::= ENUMERATED {
	subject-to,
	...
}

RelativeAMFCapacity ::= INTEGER (0..255)


-- T
//SKIP the unrelated part//

TSCAssistanceInformation ::= SEQUENCE {
	periodicity				Periodicity,
	burstArrivalTime		BurstArrivalTime												OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {TSCAssistanceInformation-ExtIEs} }	OPTIONAL,
	...
}

TSCAssistanceInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TSCTrafficCharacteristics ::= SEQUENCE {
	tSCAssistanceInformationDL		TSCAssistanceInformation								OPTIONAL,
	tSCAssistanceInformationUL		TSCAssistanceInformation								OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {TSCTrafficCharacteristics-ExtIEs} }	OPTIONAL,
	...
}

TSCTrafficCharacteristics-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-ReferenceTimeAccuracyIndication			CRITICALITY ignore			EXTENSION ReferenceTimeAccuracyIndication			PRESENCE optional },

	...
}
//SKIP the unrelated part//
[bookmark: _Toc36553432][bookmark: _Toc56613938][bookmark: _Toc45720810][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45798690]9.4.7	Constant Definitions
//SKIP the unrelated part//
	id-QosFlowFeedbackList									ProtocolIE-ID ::= 278
	id-BurstArrivalTimeDownlink								ProtocolIE-ID ::= 279
	id-ExtendedUEIdentityIndexValue							ProtocolIE-ID ::= 280
	id-ReferenceTimeAccuracyIndication						ProtocolIE-ID ::= 2xy

<End of the modified section
<38.423 example text proposal>
<Start of the modified section>
[bookmark: _Toc51850860][bookmark: _Toc45108159][bookmark: _Toc44497772][bookmark: _Toc45901779][bookmark: _Toc64447408][bookmark: _Toc56693864][bookmark: _Toc66286902][bookmark: _Hlk44434648]9.2.3.114	TSC Traffic Characteristics
This IE provides the traffic characteristics of TSC QoS flows.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TSC Assistance Information Downlink
	O
	
	TSC Assistance Information
9.2.3.115
	

	TSC Assistance Information Uplink
	O
	
	TSC Assistance Information
9.2.3.115
	

	Reference time accuracy indication
	O
	
	ENUMERATED
(500ns, 1us,...)
	This IE indicates a unidirectional reference time accuracy from UE to AMF or AMF to UE.


	

<Next of the modified section>
[bookmark: _Toc44497804][bookmark: _Toc36556019][bookmark: _Toc45108191][bookmark: _Toc29991616][bookmark: _Toc56693896][bookmark: _Toc51850892][bookmark: _Toc45901811][bookmark: _Toc20955408][bookmark: _Toc66286934][bookmark: _Toc64447440]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
//SKIP the unrelated part//
	id-DL-scheduling-PDCCH-CCE-usage,
	id-UL-scheduling-PDCCH-CCE-usage,
	id-SFN-Offset,
	id-ReferenceTimeAccuracyIndication,
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,

-- R
//SKIP the unrelated part//
RedundantPDUSessionInformation-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

[bookmark: _Hlk34814239]RSN ::= ENUMERATED {v1, v2, ...}

ReferenceID ::= INTEGER (1..64, ...) -- This IE may need to be refined.

ReferenceTimeAccuracyIndication ::= ENUMERATED(500ns, 1us,...)

ReflectiveQoSAttribute ::= ENUMERATED {subject-to-reflective-QoS, ...}

ReportAmountMDT ::= ENUMERATED{r1, r2, r4, r8, r16, r32, r64, infinity, ...}


ReportArea ::= ENUMERATED {
	cell,
	...
}

-- T
//SKIP the unrelated part//

TSCAssistanceInformation ::= SEQUENCE {
	periodicity			INTEGER (0.. 640000, ...),
	burstArrivalTime	OCTET STRING				OPTIONAL,
	ie-Extension 			ProtocolExtensionContainer { { TSCAssistanceInformation-ExtIEs} } OPTIONAL,
	...	
}

TSCAssistanceInformation-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ID id-ReferenceTimeAccuracyIndication			CRITICALITY ignore			EXTENSION ReferenceTimeAccuracyIndication			PRESENCE optional },
	...
}

//SKIP the unrelated part//
[bookmark: _Toc36556021][bookmark: _Toc44497806][bookmark: _Toc56693898][bookmark: _Toc66286936][bookmark: _Toc20955410][bookmark: _Toc64447442][bookmark: _Toc45901813][bookmark: _Toc51850894][bookmark: _Toc29991618][bookmark: _Toc45108193]9.3.7	Constant definitions
//SKIP the unrelated part//
id-SFN-Offset																	ProtocolIE-ID ::= 242
id-QoSMonitoringDisabled														ProtocolIE-ID ::= 243
id-ExtendedUEIdentityIndexValue													ProtocolIE-ID ::= 244
id-ReferenceTimeAccuracyIndication												ProtocolIE-ID ::= 2xy

<End of the modified section>


<38.473 example text proposal>
<Start of the modified section>
[bookmark: _Toc66289658][bookmark: _Toc45832549][bookmark: _Toc51763829][bookmark: _Toc64448999]9.3.1.141	TSC Traffic Characteristics
This IE provides the traffic characteristics of TSC QoS flows.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TSC Assistance Information Downlink
	O
	
	TSC Assistance Information
9.3.1.142
	

	TSC Assistance Information Uplink
	O
	
	TSC Assistance Information
9.3.1.142
	

	Reference time accuracy indication
	O
	
	ENUMERATED
(500ns, 1us,...)
	This IE indicates an unidirectional reference time accuracy from UE to AMF or AMF to UE.


	

<Next of the modified section>
[bookmark: _Toc66289739][bookmark: _Toc64449080][bookmark: _Toc51763908][bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
//SKIP the unrelated part//
	id-NRCGI,
	id-SFN-Offset,
	id-TransmissionStopIndicator,
	id-SrsFrequency,
	id-ReferenceTimeAccuracyIndication,
	maxNRARFCN,
	maxnoofErrors,
	maxnoofBPLMNs,
	maxnoofBPLMNsNR,

-- R
//SKIP the unrelated part//
ReferenceSignal ::= CHOICE { 
	nZP-CSI-RS								NZP-CSI-RS-ResourceID,
	sSB										SSB,
	sRS										SRSResourceID,
	positioningSRS							SRSPosResourceID,
	dL-PRS									DL-PRS,
	choice-extension						ProtocolIE-SingleContainer {{ReferenceSignal-ExtIEs }}
}

ReferenceSignal-ExtIEs F1AP-PROTOCOL-IES ::= {
	...
}

ReferenceTimeAccuracyIndication ::= ENUMERATED(500ns, 1us,...)

RelativeCartesianLocation ::= SEQUENCE {
	xYZunit						ENUMERATED {mm, cm, dm, ...},
	xvalue						INTEGER (-65536..65535),
	yvalue						INTEGER (-65536..65535),
	zvalue						INTEGER (-32768..32767),
	locationUncertainty			LocationUncertainty,
	iE-Extensions				ProtocolExtensionContainer { { RelativeCartesianLocation-ExtIEs} } OPTIONAL
}

-- T
//SKIP the unrelated part//
Transport-Layer-Address-Info ::= SEQUENCE {
	transport-UP-Layer-Address-Info-To-Add-List		Transport-UP-Layer-Address-Info-To-Add-List							OPTIONAL,
	transport-UP-Layer-Address-Info-To-Remove-List	Transport-UP-Layer-Address-Info-To-Remove-List					OPTIONAL,
	iE-Extensions	ProtocolExtensionContainer { { Transport-Layer-Address-Info-ExtIEs } }								OPTIONAL
}

Transport-Layer-Address-Info-ExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	{ID id-ReferenceTimeAccuracyIndication			CRITICALITY ignore			EXTENSION ReferenceTimeAccuracyIndication			PRESENCE optional },
	...
}

TSCAssistanceInformation ::= SEQUENCE {
	periodicity				Periodicity,
	burstArrivalTime		BurstArrivalTime													OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer { {TSCAssistanceInformation-ExtIEs} }	OPTIONAL,
	...
}

TSCAssistanceInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}
//SKIP the unrelated part//
9.4.7	Constant definitions
//SKIP the unrelated part//
id-F1CTransferPath									ProtocolIE-ID ::= 428
id-SFN-Offset										ProtocolIE-ID ::= 429
id-TransmissionStopIndicator						ProtocolIE-ID ::= 430
id-SrsFrequency										ProtocolIE-ID ::= 431
id-ReferenceTimeAccuracyIndication					ProtocolIE-ID ::= 4xy
<End of the modified section>
