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Introduction
The new WID of NR Industrial Internet of Things (IoT) was approved in RAN#83[1]. In which, the following objective is included:
	...
3． The detailed objectives for NR TSC-related enhancements include:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3].
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].
· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.


Based on the Report of 3GPP TSG RAN2#107bis[2], the following agreements on reference time delivery have been achieved:
	· We send an LS: RAN2 asks SA2 to provide information on whether and how the need for reference time information can be determined for any given connected UE


In this contribution, we will mainly discuss the issue of request for accurate reference timing delivery and give our proposals.
Discussion
[bookmark: OLE_LINK14]Issue1: About request for accurate time delivery 
[bookmark: OLE_LINK21]Taking into account the question of whether a connected UE requires getting the 5G internal system clock, RAN2 sent a LS[3] to SA2, as follows:
	RAN2 has agreed to transmit the 5G internal system clock to UE to support TSN time synchronization solution developed by SA2 and specified in clause 5.27 of TS 23.501. 
From RAN point of view, it is 	useful for RAN to know whether a connected UE requires getting the 5G internal system clock. The motivation is that RAN does not need to transmit the reference timing information, if there is no UEs requiring such information. 
RAN2 would like to ask SA2 to provide information on whether and how the need for reference timing information can be determined for any given connected UE in Rel-16.


Based on RAN2 LS, SA2 has replied and the contents of SA2 LS [4] is as follows: 
	SA2 would like to thank RAN2 for the LS on reference time delivery and would like to provide the following feedback.
RAN2 question: RAN2 would like to ask SA2 to provide information on whether and how the need for reference timing information can be determined for any given connected UE in Rel-16.
SA2 reply: SA2 has concluded that there is no need to send any additional information to NG-RAN to determine the need for reference time delivery.


Observation 1: According to SA2 response LS, SA2 will not provide any additional information to NG-RAN for determining the need for unicast reference time delivery.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]It’s easy to understand, for accurate reference timing delivery by unicast, if the UE don’t use TSC service, such accurate reference timing in unicast RRC signaling would be useless and cause unnecessary signaling overhead. Furthermore, the accurate time synchronization and maintenance also causes unnecessary network resource consumption if there has no TSC service in the cell. Therefore, accurate reference timing should be sent based on requirement as it may be needed neither by all the UEs nor for TSC UEs all the time.
Observation 2: If accurate reference timing in unicast RRC signaling is sent but the UE has no TSC service, it may cause unnecessary signaling overhead and network resource consumption.
As the accurate reference timing is mainly used for TSC service, it should be delivered to UE by unicast RRC signaling only if the UE is triggering TSC service and needs to (re)acquire the accurate reference timing. It’s no need to deliver accurate reference timing at each time of RRC connection establishment.
Therefore, in order that eNB can know whether the UE is triggering a TSC service, an accurate reference timing request indication from UE to eNB would be needed when the UE triggers TSC service establishment. This request indication can be included in RRC message, e.g., Msg5. 
Proposal 1: It’s suggested to provide an accurate reference timing request indication, e.g., in RRC Msg5 for indicating whether accurate reference timing delivery by unicast is needed by the UE. 
Furthermore, whether the unicast accurate reference timing should be delivered periodically and if yes, with what kind of periodicity would depend on the UE’s crystal oscillator precision and time drift degree, which may be different for different UEs. Thus, together with the accurate reference timing request indication, an accurate reference timing delivery periodicity also need to be indicated to the eNB, if the UE wants to be provided with accurate reference timing periodically.
[bookmark: OLE_LINK6][bookmark: OLE_LINK3]Proposal 2: It’s suggested to also optionally indicate an accurate reference timing delivery periodicity from the UE to the eNB.
Based on the proposals above, we provide the related example text proposal (with change marks) in appendix.
[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: According to SA2 response LS, SA2 will not provide any additional information to NG-RAN for determining the need for unicast reference time delivery.
Observation 2: If accurate reference timing in unicast RRC signaling is sent but the UE has no TSC service, it may cause unnecessary signaling overhead and network resource consumption.
[bookmark: _GoBack]Proposal 1: It’s suggested to provide an accurate reference timing request indication, e.g., in RRC Msg5 for indicating whether accurate reference timing delivery by unicast is needed by the UE. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal 2: It’s suggested to also optionally indicate an accurate reference timing delivery periodicity from the UE to the eNB.
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Appendix
<38.331 example text proposal for Issue 1>
[bookmark: _Toc12718173]6.2.2	Message definitions
----Skip the unchanged part----
[bookmark: _Toc12718184]–	RRCReestablishmentComplete
The RRCReestablishmentComplete message is used to confirm the successful completion of an RRC connection re-establishment.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCReestablishmentComplete message
-- ASN1START
-- TAG-RRCREESTABLISHMENTCOMPLETE-START

RRCReestablishmentComplete ::=      SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcReestablishmentComplete          RRCReestablishmentComplete-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCReestablishmentComplete-IEs ::=  SEQUENCE {
    lateNonCriticalExtension            OCTET STRING                    OPTIONAL,
    nonCriticalExtension                RRCReestablishmentComplete-r16SEQUENCE {}                     OPTIONAL
}

RRCReestablishmentComplete-r16 ::=               SEQUENCE {
unicastTimeReferenceProvisionReq-r16		    UnicastTimeReferenceProvisionReq-r16   OPTIONAL,
nonCriticalExtension                            SEQUENCE{}                 OPTIONAL
}
-- TAG-RRCREESTABLISHMENTCOMPLETE-STOP
-- ASN1STOP
----Skip the unchanged part----
[bookmark: _Toc5285211]–	RRCReconfigurationComplete
The RRCReconfigurationComplete message is used to confirm the successful completion of an RRC connection reconfiguration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCReconfigurationComplete message
-- ASN1START
-- TAG-RRCRECONFIGURATIONCOMPLETE-START

RRCReconfigurationComplete ::=              SEQUENCE {
    rrc-TransactionIdentifier                   RRC-TransactionIdentifier,
    criticalExtensions                          CHOICE {
        rrcReconfigurationComplete                  RRCReconfigurationComplete-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

RRCReconfigurationComplete-IEs ::=          SEQUENCE {
    lateNonCriticalExtension                    OCTET STRING                                  OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-v1530-IEs           OPTIONAL
}

RRCReconfigurationComplete-v1530-IEs ::=    SEQUENCE {
    uplinkTxDirectCurrentList                   UplinkTxDirectCurrentList                      OPTIONAL,
    nonCriticalExtension                        RRCReconfigurationComplete-r16SEQUENCE {}  OPTIONAL
}
RRCReconfigurationComplete-r16 ::=               SEQUENCE {
unicastTimeReferenceProvisionReq-r16		UnicastTimeReferenceProvisionReq-r16           OPTIONAL,
nonCriticalExtension                        SEQUENCE{}                 OPTIONAL
}
-- TAG-RRCRECONFIGURATIONCOMPLETE-STOP
-- ASN1STOP

	RRCReconfigurationComplete-v1530-IEs field descriptions

	uplinkTxDirectCurrentList
The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).



----Skip the unchanged part----

[bookmark: _Toc12718191]–	RRCResumeComplete
The RRCResumeComplete message is used to confirm the successful completion of an RRC connection resumption.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCResumeComplete message
-- ASN1START
-- TAG-RRCRESUMECOMPLETE-START

RRCResumeComplete ::=                   SEQUENCE {
    rrc-TransactionIdentifier               RRC-TransactionIdentifier,
    criticalExtensions                      CHOICE {
        rrcResumeComplete                       RRCResumeComplete-IEs,
        criticalExtensionsFuture                SEQUENCE {}
    }
}

RRCResumeComplete-IEs ::=               SEQUENCE {
    dedicatedNAS-Message                    DedicatedNAS-Message                   OPTIONAL,
    selectedPLMN-Identity                   INTEGER (1..maxPLMN)                   OPTIONAL,
    uplinkTxDirectCurrentList               UplinkTxDirectCurrentList              OPTIONAL,
    lateNonCriticalExtension                OCTET STRING                           OPTIONAL,
    nonCriticalExtension                    RRCResumeComplete-r16SEQUENCE{}        OPTIONAL
}


RRCResumeComplete-r16 ::=               SEQUENCE {
unicastTimeReferenceProvisionReq-r16	UnicastTimeReferenceProvisionReq-r16        OPTIONAL,
nonCriticalExtension                    SEQUENCE{}                           OPTIONAL
}

-- TAG-RRCRESUMECOMPLETE-STOP
-- ASN1STOP

	RRCResumeComplete-IEs field descriptions

	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1.

	uplinkTxDirectCurrentList
The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).


----Skip the unchanged part----
[bookmark: _Toc12718195]–	RRCSetupComplete
The RRCSetupComplete message is used to confirm the successful completion of an RRC connection establishment.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
RRCSetupComplete message
-- ASN1START
-- TAG-RRCSETUPCOMPLETE-START

RRCSetupComplete ::=                SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcSetupComplete                    RRCSetupComplete-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCSetupComplete-IEs ::=            SEQUENCE {
    selectedPLMN-Identity               INTEGER (1..maxPLMN),
    registeredAMF                       RegisteredAMF                                   OPTIONAL,
    guami-Type                          ENUMERATED {native, mapped}                     OPTIONAL,
    s-NSSAI-List                        SEQUENCE (SIZE (1..maxNrofS-NSSAI)) OF S-NSSAI  OPTIONAL,
    dedicatedNAS-Message                DedicatedNAS-Message,
    ng-5G-S-TMSI-Value                  CHOICE {
        ng-5G-S-TMSI                        NG-5G-S-TMSI,
        ng-5G-S-TMSI-Part2                  BIT STRING (SIZE (9))
    }                                                                                   OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                                    OPTIONAL,
    nonCriticalExtension                RRCSetupComplete-r16SEQUENCE{}                  OPTIONAL
}

RRCSetupComplete-r16 ::=               SEQUENCE {
unicastTimeReferenceProvisionReq-r16	UnicastTimeReferenceProvisionReq-r16           OPTIONAL,
    nonCriticalExtension                    SEQUENCE{}                  OPTIONAL
}
RegisteredAMF ::=                   SEQUENCE {
    plmn-Identity                       PLMN-Identity                                   OPTIONAL,
    amf-Identifier                      AMF-Identifier
}

-- TAG-RRCSETUPCOMPLETE-STOP
-- ASN1STOP

	RRCSetupComplete-IEs field descriptions

	guami-Type
This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501 [23].

	ng-5G-S-TMSI-Part2
The leftmost 9 bits of 5G-S-TMSI.

	registeredAMF
This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [21].

	selectedPLMN-Identity
Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1.


----Skip the unchanged part----
[bookmark: _Toc29321325][bookmark: _Toc20425929]6.3.2	Radio resource control information elements
----Skip the unchanged part----
[bookmark: _Toc29321326][bookmark: _Toc20425930]–	UnicastTimeReferenceProvisionReq
The IE UnicastTimeReferenceProvisionReq is used to indicate whether UE requests to include TimeReferenceInfo-r16 in Unicast RRC signalling.
UnicastTimeReferenceProvisionReq information element
-- ASN1START
-- TAG-UNICASTTIMEREFERENCEPROVISIONREQ-START

UnicastTimeReferenceProvisionReq-r16 ::=               CHOICE {
On-Demand                                       NULL     
ProvisionPeriodicty-r16                         ENUMERATED {s1, s2, s4, s8, s16, s32, s64, s128, s256, s512, spare6, spare5, spare4, spare3, spare2, spare1}
}

-- TAG-UNICASTTIMEREFERENCEPROVISIONREQ-STOP
-- ASN1STOP

	UnicastTimeReferenceProvisionReq field descriptions

	On-Demand
Indicates that the TimeReferenceInfo-r16 should be delivered once in Unicast RRC signalling based on the UE request.

	ProvisionPeriodicity
Indicates that the TimeReferenceInfo-r16 should be delivered periodically in Unicast RRC signalling, Value in seconds. Value s1 corresponds the periodicity with 1 second, value s2 corresponds the periodicity with 2 seconds, and so on.




