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Abstract of the contribution: This contribution proposes to update Procedures and Impacts for BMCA result reports.
Discussion
[bookmark: _Hlk39835888]The solution #7 is applicable for non-TSN deployments, i.e. when the 5GS is not part of an IEEE TSN network. The AF Provides parameters required for the operation of the BMCA to the NEF. Therefore, the NEF can activate/deactivate the PTP functionalities in DS-TT/NW-TT by reflecting the BMCA result reports, if necessary.
 
Proposal
[bookmark: _Toc50536625][bookmark: _Toc50575378]**************************************** START of CHANGE **********************************************
[bookmark: _Toc30694664][bookmark: _Toc43906684][bookmark: _Toc43906799][bookmark: _Toc44311925][bookmark: _Toc50536568][bookmark: _Toc54930346][bookmark: _Toc54968151][bookmark: _Toc55460332][bookmark: _Toc30694663][bookmark: _Toc43906683][bookmark: _Toc43906798][bookmark: _Toc44311924][bookmark: _Toc50536567][bookmark: _Toc54930345][bookmark: _Toc54968150][bookmark: _Toc55460331]6.7.3	Procedures
For IEEE TSN integration, i.e. if TSN AF is deployed, TSN AF controls the gPTP functionality in DS-TT or NW-TT using existing PMIC or BMIC signalling, respectively. Otherwise (i.e. for IP or Ethernet PDU Sessions not part of an IEEE TSN network), the NEF terminates the PMIC signalling instead of TSN AF.
The following procedure is used to expose 5GS information to aid the AF in formulating a request for Time Synchronization in 5GS.


Figure 6.7.3-1: Time Synchronization capability exposure towards AF
The following procedure is used by the AF to request activation/deactivation/modification of the Time Synchronization service in 5GS.


Figure 6.7.3-2: Activate/Deactivate/Modify UE's Time Synchronization Service
0.	PDU session may be established between UE/DS-TT and UPF/NW-TT. . It could also be established using device trigger procedure as defined in TS 23.501 [2], TS 23.502 [3].
1.	An AF sends a Time Sync Service Request indicating e.g.the target UE, group of UEs, or DNN and S-NSSAI, and the clock domain to the PCF via NEF to activate/deactivate/modify UE's time synchronization service. The activation or modification request may contain a temporal validity condition.
	If the request is target for multiple UEs or for future PDU session(s), the NEF determines the time synchronization service policy based on the Time Sync Service Request and stores the time synchronization service policy to UDR. The PCF(s) receive(s) a Nudr_DM_Notify notification of data change from the UDR (as illustrated in Figure 6.7.3-3). The time synchronization service policy may include time synchronization method and allowed synchronization requirements (e.g. time synchronization protocol), and the NEF address (a subscription for the PCF to send notifications to this NEF address). The PCF subscribes the synchronization service policy stored as DataSet "Application Data" and Data Subset "Service specific information" with the specific S-NSSAI and DNN in the UDR.
2.	The NEF ensures the necessary authorization control and sends PMIC/BMIC signalling to configure the (g)PTP functionality in DS-TT and NW-TT, respectively. The NEF subscribes for the BMCA reports from the NW-TT using BMIC. PCF derives QoS policies and forwards the PMIC/BMIC information to SMF.
3.	The PCF notifies the SMF via Npcf_SMPolicyControl_UpdateNotify message.
4.	The SMF triggers the SM Policy Association establishment/modification procedure to create a QoS flow (or release the QoS flow) for transmitting the clock domain's (g)PTP message.
5a.	The SMF forwards BMIC to the UPF/NW-TT through the N4 session level modification message, if needed.
5b.	The SMFforwards PMIC to the UE/DS-TT.
6a.	Upon reception of the notification in step 5, UPF/NW-TT performs consequent behaviours to support time synchronization of corresponding GM, for example if the time source for the Time Sync service requested to be activated is in the UPF/NW-TT, then the UPF will start to create and distribute the (g)PTP messages of the 5G GM to the UE.
6b.	Upon reception of the notification in step 5, UE/DS-TT starts or stops to handle the (g)PTP messages as indicated in the notification.
7.	If PCF receive Time Sync service request from NEF, the PCF responses the NEF and the NEF responses the AF with the Time Sync service request result.
	If the request in Step 1 is targeted for multiple UEs or for future PDU Sessions and a PDU session is established, the PCF receives time synchronization service policy from the UDR and notifies the NEF for the event when a new PDU session is established. The NEF may then obtain the capabilities from the DS-TT via PMIC, and send PMIC signalling to the DS-TT (via PCF) to configure the (g)PTP functionality in the DS-TT.

6.7.4	Impacts on services, entities and interfaces
AF:
-	Provides the parameters to the NEF to configure the Time Synchronization service.
-	Provides parameters required for the operation of the BMCA.
NOTE:	The configuration of the BMCA parameters can be used to ensure that the time source provided by 5GS (viaDS-TT an/or NW-TT) is selected for the devices outside 5GS (the 5GS is selected as the grandmaster).
NEF:
-	Exposes the 5GS capabilities to support Time Synchronization service. Authorizes the Time Synchronization service request from the AF. Controls the (g)PTP functionality in DS-TT and NW-TT via SMF.
-	Determines the time synchronization service policy and stores it to the UDR.
-	Upon reception of the start-time or stop-time event notification from the PCF, sends PMIC or BMIC to control the (g)PTP functionality for TimeSync service in the DS-TT or NW-TT accordingly.
-	Support for the BMCA result report from the NW-TT.
UE:
-	Distributes the 5G reference time to DS-TT and optionally to applications or devices behind the UE (by mechanism out of scope of 3GPP), for IP and Ethernet types of PDU Sessions.
DS-TT:
-	Indicates a support for PTP/UDP/IP residence time calculation in Port Management Information container to the network.
-	When activated by NEF, calculates and adds the measured residence time between the NW-TT and DS-TT into the Correction Field (CF) of the PTP time synchronization messages conveyed over UDP/IP, applies to IP and Ethernet types of PDU Sessions.
-	When activated by NEF, (if the time source is located behind the DS-TT as in Solution #1): Inserts a timestamp to the PTP time synchronization messages conveyed over UDP/IP, applies to IP and Ethernet types of PDU Sessions.
-	When activated by NEF, (if the time source is located in the DS-TT): generates (g)PTP time sync messages (with the indicated PTP version, domain number(s), sending rate, etc), applies to IP and Ethernet types of PDU Sessions. Solution #9: "(g)PTP GM support by DS-TT" describes the details for the (g)PTP grandmaster in DS-TT.
UPF/NW-TT:
-	When activated by NEF, (if the time source is located in the DN): Inserts a timestamp to the PTP time synchronization messages conveyed over UDP/IP, applies to IP and Ethernet types of PDU Sessions.
-	When activated by NEF, (if the time source is located in the NW-TT): generates PTP time sync messages (with the indicated PTP version, domain number(s), sending rate, etc), applies to IP and Ethernet types of PDU Sessions.
-	Forwards the PTP time synchronization messages conveyed over UDP/IP in DL direction to the PDU Sessions, applies to IP and Ethernet types of PDU Sessions.
-	Support for the BMCA result report subscription from the NEF.
UDR:
-	Stores new data format (time synchronization service policy).
PCF:
-	Subscribes and receives the time synchronization service policy from the UDR.
-	Policy and charging framework for time synchronization service independent of any PDU Session.
-	Maintains the temporal validity condition (start-time, stop-time) for the TimeSync service for the PDU Session. Notifies the NEF when start-time or stop-time is reached.

****************************************** End of CHANGE **********************************************
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