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Abstract: This contribution proposes to update the conclusion for KI#3B. 
1. Discussion 
In gPTP, a PTP Relay Instance is a type of IEEE 1588 Boundary Clock. And in R16, only gPTP is supported and 5GS acts as a Boundary Clock. However, in IEEE1588-2008 there are five types of PTP devices: Ordinary clock (OC), Boundary clock (BC), end-to-end transparent clock (E2E TC), peer-to-peer transparent clock (P2P TC) and Management node. Different PTP device types implement different aspects of the IEEE1588-2008 protocol and require different actions in the NW-TT and DS-TT, e.g. processing on the received PTP messages, whether need to update the correctionField in the Sync and Follow_Up messages based on the link delay. Therefore, for different applications, e.g. motion control us-cases, VIAPA, smart grid applications, the 5GS may be required to act as different PTP device types.

The conclusion of the Key Issue #1 on gPTP message processing in DS-TT/NW-TT can be reused for PTP messages in case the 5GS acts as a Boundary Clock. For 5GS acts as TC cases, the operations in 5GS can be considered as a subset for supporting Boundary Clock.

It proposes to clarify how to support 5GS acts as a P2P TC or E2E TC by adding Notes to identify needed actions.
2. Text Proposal

It is proposed to capture the following changes in the TR 23.700-20.
* * * * First change * * * *
8.3
Key Issue #3B: Exposure of Time Synchronization

To enable Exposure of Time Synchronization, it is recommended to select solutions 7 and 9 as the basis for normative work. Solutions 7 provide the description to extend the exposure framework to support AF requesting time synchronization. Solution 7 considers the exchange of information required between the 5GS and the AF to support the 4 time synchronization methods of KI#3B and the functionality required at the DS/NW-TTs for every method. Solution 9 complements the exposure of time synchronization addressing the subscription and authorization of the AF's request. Additionally, it enables the time synchronization configuration before the PDU Session is established. Solution 9 adds the support of DS-TT capabilities indication towards the 5GS.

Following are principles to be considered as the basis for normative work:

-
Time Synchronization service can be provided for Ethernet PDU sessions and IP PDU sessions.

-
Four time synchronization methods are supported as described in Solution #7.

-
Time synchronization service may support GM residing in DS-TT(s) as described in Solution #9.

-  If the 5GS acts as a Boundary Clock, BMCA method(s) and configuration of BMCA parameters shall follow the corresponding conclusion of KI#1, where applicable.
NOTE Z: If 5GS acts as a Transparent Clock, the BMCA function is disabled. PTP Ports on a Transparent Clock do not maintain PTP Port state, for example, MASTER or SLAVE. 
Editor's note: Whether Time Synchronization service policy and charging control may be applied on a PDU Session or independent of any PDU Session is FFS. 
For Ethernet PDU Sessions not part of an IEEE TSN network, the transmission of the PTP messages (carried within Sync message for one-step operation or Follow_up message for two-step operation) shall follow the corresponding conclusion of KI#1 if 5GS acts as a Boundary Clock, where applicable:

-
PTP as described in IEEE 1588-2008 [13] may be used instead of gPTP;

- 
the NEF is used instead of TSN AF.

The following interim agreement are applied for IP type PDU Sessions for the transmission of the GM time in PTP over UDP/IP messages (carried within Sync message for one-step operation or Follow_up message for two-step operation) if the 5GS acts as a Boundary Clock:

-
DS-TT which is attached by one or more GMs will perform exactly the same operations for UL PTP messages as what the NW-TT performs for the DL gPTP messages as specified in clause 5.27.1.2.2 of TS 23.501 [2].

-
The PDU session of DS-TT receiving the source GM's PTP messages is used to forward the PTP messages to the UPF/NW-TT:
-
the UPF/NW-TT forwards the PTP messages to DS-TTs and the N6 interface if it knows the DS-TT or N6 interface has active listeners for PTP multicast messages.
-
If the PTP message is sent to N6 interface, the NW-TT performs exactly the same operations for UL PTP messages as what the DS-TT performs for the DL gPTP messages as specified in clause 5.27.1.2.2 of TS 23.501 [2],

-
If the PTP message is sent to DS-TT/UE via a PDU Session, the DS-TT(s) perform the operation as specified in clause 5.27.1.2.2 of TS 23.501 [2].
NOTE X: If 5GS acts as a transparent clock, the NW-TT or DS-TT needs not to keep track of the TSC GM time. The 5GS does not maintain the PTP port states; the ingress PTP messages received on a PTP Port are retransmitted on all other PTP Ports of the Transparent Clock subject to the rules of the underlying transport protocol.
NOTE Y: If 5GS acts as an end-to-end transparent clock, since the end-to-end transparent clock does not support peer-to-peer delay mechanism, only the residence time spent within the 5GS in 5G GM time is used to update the correction field of the received PTP Sync or Follow_up message. The residence time for the PTP message is considered as the difference between TSi and TSe which are specified in clause 5.27.1.2.2 of TS 23.501 [2]. 
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