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1 Introduction 
SA2-144-e meeting discussed whether NG-RAN can benefit from receiving the time synchronization error budget available with the following question in [1]:

	1) Is it beneficial for NG-RAN to receive Time synchronization error budget available for the NG-RAN for Uu interface to fulfil the time sync accuracy request? 


During RAN2-114-e meeting RAN2 group has responded to SA2 LS in [2]:

	RAN2 sees some benefits to having this information


The revised Rel-17 NR IIoT / URLLC work item description in [3] has enhancements for time synchronization as one of its main objectives:

	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]


In this paper, we propose a solution to control the activation of UE side PDC and more generally to control the activation of the synchronization in RAN. Our proposal shows that this can be achieved without needing additional information from the core network such as the time synchronization error budget.
2 Discussion

2.1 Synchronization overhead
In order to ensure accurate time synchronisation for time sensitive communications (TSC), the time synchronisation process is based on the periodic transmission of the reference time from the gNBs to the UEs. In order to improve the accuracy of the time synchronisation process, path delay compensation (PDC) may also be performed which is based on the exchange between the UEs and gNBs of dedicated signals to estimate and convey a path delay value. Thus, the time synchronisation process and PDC requires radio resources and processing resources in the RAN of the 5G network.

Proposal 1: A signalling shall allow enabling and disabling the clock synchronization in the RAN (UEs and gNBs) only when needed.
2.2 Trigger condition for enabling time synchronisation and PDC
The Study Item of NR IIoT has concluded that certain enhancements of RAN features in different layers should be specified for Rel-16 to support new use cases: Factory automation, Transport Industry, Electrical Power Distribution. This has led to new QoS parameters for delay critical application in the 5QI (TS23.501 - Table 5.7.4-1). In our view, the smart grid scenario is similar to Electricity distribution and the control-to-control is similar to discrete automation defined in the delay critical GBR 5QI.
The UE or the gNB may use the QoS parameters included in the PDU SESSION message to make a determination as to whether the PDU session has some specific requirement in term of time synchronization (i.e. it requires or needs time synchronization). The UE or the gNB may parse the QoS flow description information element included in the PDU SESSION message to check the 5QI parameter. If the 5QI value corresponds to a delay critical GBR (#82, #83, #84, #85) the UE or the gNB may determine there is a requirement or need for time synchronization (accurate reference time with or without PDC).
Proposal 2: The need for time synchronization can be determined if a PDU session is accepted with GBR #82, or #83, or #84, or #85 QoS parameters.

In a context of Time Sensitive Network application, the 5G system is integrated in a TSN system as a TSN bridge. Some specific entity i.e. DS-TT (Device Side TSN Translator) and NW-TT (Network Side TSN Translator) are responsible for the translation between TSN domain and 5G domain. To configure the DS-TT, the 5G core uses the Port Management Information message, which is a control messages including information to configure the DS-TT and particularly the Precision Time Protocol which ensures the synchronization of the TSN application. One parameter of the configuration is the PTP profile (defined in IEEE Std 1588-2019 clause 20.3.3). Each PTP profile defines a set of parameters to support more or less stringent application in term of synchronization accuracy.
Proposal 3: The need of PDC may be determined based on the PTP profile parameter supplied by PMIC message.

Once the UE has determined its need of time synchronization, it shall inform the gNB about its time synchronization requirement in order for the gNB to setup and activate the time synchronization i.e. to send the reference time information and optionally perform the PDC computation.
Proposal 4: Upon determination of the time synchronization need, the UE send a signaling message to the gNB to start the RAN time synchronization.
3 Conclusion
Based on the discussion above, we propose the following:

Proposal 1: A signalling shall allow enabling and disabling the clock synchronization in the RAN (UEs and gNBs) only when needed.

Proposal 2: The need for time synchronization can be determined if a PDU session is accepted with GBR #82, or #83, or #84, or #85 QoS parameters.

Proposal 3: The need of PDC may be determined based on the PTP profile parameter supplied by PMIC message.

Proposal 4: Upon determination of the time synchronization need, the UE send a signaling message to the gNB to start the RAN time synchronization.
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