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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]


[bookmark: OLE_LINK2]In this contribution, we will mainly discuss the potential RAN3 impacts of propagation delay compensation enhancements and give our proposals.
Discussion
[bookmark: OLE_LINK4]The 1us of clock synchronicity budget for the 5G system defined in TS 22.104[2] 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.
For reference time delivery, propagation delay compensation is necessary to achieve a synchronization accuracy better than 1us if the inter-site distances >200m[3]. In RAN2 discussion, the methods for propagation delay compensation mainly include 1) UE perform, 2) gNB perform, 3) UE and gNB perform. Although the specific compensation method has not been concluded, it may be necessary to further analyze the transmission method of propagation delay compensation information when gNB performs propagation delay compensation.
Observation 2: There are three options for propagation delay compensation, two of which are related to gNB compensation.
For reference time delivery by unicast(e.g. by DLInformationTransfer message), in the gNB-CU/gNB-DU split case, the DLInformationTransfer message is coded in gNB-CU but the TA is maintained in gNB-DU, if propagation delay compensation is based on NTA/2 and performed by gNB, based on the current specification, gNB-DU should deliver the propagation delay compensation (e.g. NTA/2 ) information to gNB-CU.
Based on the current specification, referenceTimeInfoPreference is provided in UEAssistanceInformation message, which is only known in gNB-CU. To trigger the gNB-DU to provide the Propagation delay compensation information, gNB-CU should send the propagation delay compensation reporting control signalling to gNB-DU.
Observation 3: If gNB compensation is agreed in RAN2, gNB-CU should control whether gNB-DU deliver the propagation delay compensation information to gNB-CU, and gNB-DU should deliver the propagation delay compensation information to gNB-CU. 
Considering that the UE clock may be drift over a long period, propagation delay compensation may be need to be done periodically if the service continuous for a long time. And if the service continuous for a short time, propagation delay compensation may be need to be done only once. Thus, on-demand or periodical reporting should be supported for propagation delay compensation reporting.
Proposal 2: If gNB compensation is agreed in RAN2, gNB-CU controls gNB-DU to report the Propagation delay compensation (e.g. NTA/2, the updated TA, the clock offset of propagation delay ) information by on-demand or periodically.
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 4: For enhancements for support of time synchronization, the UE mobility does not impact the RAN3 specification. 
[bookmark: OLE_LINK1]Based on the proposal , we provide the draft CR for TS 38.473[4] and draft CR for TS 38.413 [5].
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: There are three options for propagation delay compensation, two of which are related to gNB compensation.
Observation 3: If gNB compensation is agreed in RAN2, gNB-CU should control whether gNB-DU deliver the propagation delay compensation information to gNB-CU, and gNB-DU should deliver the propagation delay compensation information to gNB-CU. 
Observation 4: 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.
Proposal 2: If gNB compensation is agreed in RAN2, gNB-CU controls gNB-DU to report the Propagation delay compensation (e.g. NTA/2, the updated TA, the clock offset of propagation delay ) information by on-demand or periodically.

[bookmark: OLE_LINK11][bookmark: OLE_LINK10]References
[1] 3GPP, RP-201310, Revised WID: Core part: Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR, RAN #88e, June, 2020.
[2] [bookmark: _Ref4491468]3GPP, TS 22.104, V17.4.0(2020-09),"Service requirements for cyber-physical control applications in vertical domains; Stage 1 (Release 16)".
[3] 3GPP, TS 38.825, V16.0.0(2019-03), Study on NR Industrial Internet of Things (IoT)
[4] R3-210202, CR for TS38.473 on enhancements for support of time synchronization, ZTE
[5] [bookmark: _GoBack]R3-210201, CR for TS38.413 on propagation delay compensation enhancements, ZTE

