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Abstract of the contribution: This contribution updates the conclusions for KI#1 to solve open ENs.

[bookmark: _Hlk514274591]1		Discussion
There are 2 open Editor’s Notes in the conclusions for KI#1: 
1. Editor’s note: Whether the DS-TT or NW-TT regenerates the Announce messages for the Master ports in DS-TT(s) is FFS.
Regeneration of the Announce messages at the Master port involves the increase of the stepsRemoved field and replacement of the sourcePortIdentity field with its portIdentity before running the PortAnnounceTransmit state machine to send Announce messages to a node outside the 5GS. SourcePortIdentity is the portIdentity of the egress port on which the respective message is sent, it is part of the PTP message header and has two attributes (IEEE Std 802.1AS-2020 clause 8.5.2.1):
· portIdentity.clockIdentity: The clockIdentity is an 8-octet array. Each PTP instance shall be associated with a single clockIdentity value. This value shall be unique within a PTP Network. The clockIdentity is not a protocol address; it is an identifier (although the clockIdentity can be constructed using a MAC address, this is not required in PTP standard implementation). The construction of clockIdentity values are specified in IEEE Std 1588-2019 clause 7.5.2.2.2).
· portIdentity.portNumber: The portNumber values for the PTP Ports on a time-aware system shall be distinct in the range 1, 2, …, 0xFFFE.
When a gPTP port runs the PortAnnounceReceive state machine (within the BMCA state machines), if a received Announce message was sent by the current PTP instance, i.e., if sourcePortIdentity.clockIdentity is equal to thisClock (the clockIdentity of the current PTP Instance), the Announce message is not qualified and thus, it is discarded. For UL synchronization, if NW-TT regenerates Announce messages (i.e. updates the clockIdentity), when the announce message arrives to the destination DS-TT port, the Announce message will be discarded if the DS-TT port is also running PortAnnounceReceive state machine.
Additionally, source address for all Sync, Follow_Up, Pdelay_Req, Pdelay_Resp, and Pdelay_Resp_Up messages shall use the 5G Bridge MAC address. In release 16, the 5G Bridge MAC address is not known at the DS-TT as it is forwarded within the BMIC between the NW-TT and TSN AF. For UL sync in release 17, if the NW-TT is not involved with timestamping or other corrections when the UPF forwards these gPTP messages within the 5GS (e.g. the UPF forwards gPTP messages transparently between two DS-TTs in UL sync), the NW-TT can not modify the Ethernet frame to update the source address. If the DS-TT for UL sync is mirroring the same operations as the NW-TT for DL sync as considered in KI#1 conclusions, the DS-TT should be able to update the Ethernet frame with the correct source address or always involve the NW-TT gPTP messages processing.
Following figure reflects the status quo in current conclusion, where in the NW-TT re-generates announce message for the end station. This can result in a situation when the DS-TT has to discard the Announce message if the clock identity is obsolete.


Figure 1: only NW-TT re-generates announce message for UL and DL Time Sync (when the egress port acts as the master port). 
Following figure reflects the alternative where in either DS-TT or NW-TT is able to regenerate Announce messages, if the egress port acts as a master port:


Figure 2: DS-TT and NW-TT capable of re-generating announce message for UL Time Sync (when the egress port acts as the master port). 


Proposal: NW-TT and DS-TT can regenerate the Announce messages before sending the announce message to a node outside the 5GS. DS-TT should know 5G Bridge MAC address to modify gPTP messages if needed.
 
2. Editor's note:	Whether and how the DS-TT filters the receive Announce/Sync messages are FFS.
Enabling the fintering of Announce messages forwarded from the DS-TT to the NW-TT can reduce the user plane traffic transmitted within the 5GS. However, such optimization may result in several technical issues as higlighted in contribution S2-2007497: 
1)	if there is no change, the NW-TT/DS-TT port does not send the received Announce message to NW-TT BMCA function
But for the NW-TT BMCA function, it cannot distinguish the case:
-	DS-TT/NW-TT port receives the Announce message which is not changed comparing with previous messages.
-	DS-TT/NW-TT port does not receive the Announce message;
2)	When the Announce message receipt timeout events, NW-TT and DS-TT with port(s) with MasterPort role(s) can generate Announce messages based on previous the Announcement message.
But this optimization does not work, when the NW-TT BMCA function determines the state of port is changed from MasterPort to PassivePort.
Proposal: Remove EN and conclude no filtering is needed at DS-TT for the announce messages, all announce messages are forwarded to NW-TT.

2		Proposal
The following change is proposed for TR 23.700-20.

[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc50536659][bookmark: _Toc16839391][bookmark: _Toc22192659][bookmark: _Toc23402397][bookmark: _Toc23402427][bookmark: _Toc26386444][bookmark: _Toc26431250][bookmark: _Toc30694674][bookmark: _Toc43906739][bookmark: _Toc43906854][bookmark: _Toc44311980][bookmark: _Toc50575412][bookmark: _Toc50536620][bookmark: _Toc50575373]8.1	Key Issue #1: Uplink Time Synchronization
To enable support for Uplink Time Synchronization, following are some interim principles to be considered for the way forward:
-	The following interim agreement are applied for transmission of the gPTP event messages (carried within Sync message for one-step operation or Follow_up message for two-step operation):
-	DS-TT which is attached by one or more TSN GMs will perform exactly the same operations for UL gPTP 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 port receiving the source GM's gPTP messages is used to forward the gPTP messages to the UPF/NW-TT:
-	the UPF/NW-TT forwards the gPTP messages to the NW-TT and DS-TT ports in Master state.
-	If the egress port is in NW-TT, the NW-TT port performs exactly the same operations for UL gPTP 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 egress port is in other DS-TT, the other DS-TT(s) perform the operation as specified in clause 5.27.1.2.2 of TS 23.501 [2]. 
-	As specified in TS 23.501 [2] already for Rel-16 Time Synchronization, 5GS is required to guarantee delivery of gPTP message in less than 10ms as recommended by IEEE 802.1AS[6] clause B2.2, if the operator decides to follow such recommendation.

-	The following agreement is applied for BMCA procedure: 
-	NW-TT needs to process the received Announce messages (over user plane) for BMCA procedure, determine port states within the 5GS, maintain Master-Slave-Pasive hierarchy.
[bookmark: _Hlk55412752]-	When the NW-TT acts as a gPTP grandmaster, the NW-TT (generates the Announce messages for the Master ports on the NW-TT and DS-TT. 
[bookmark: _Hlk54962562]Editor’s note: Whether the DS-TT or NW-TT regenerates the Announce messages for the Master ports in DS-TT(s) is FFS.
[bookmark: _Hlk55412778]-	When the DS-TT acts as a gPTP grandmaster, the DS-TT generates the Announce messages for the Master port in this DS-TT.
-	Irrespective of whether the GM is on the DS-TT or NW-TT side, all the egress ports acting as Master ports are capable of generating Announce messages. This is to avoid the issue of discarding the announce messages at the DS-TTs because the clockIdentity is obsolete (e.g. it has been updated before by the NW-TT).
-	If the TSN AF has subscribed for the BMCA result reports, the NW-TT reports BMCA result to the TSN AF via BMIC.
-	DS-TT forwards the received Announce messages to NW-TT over User plane. 
Editor's note:	Whether and how the DS-TT filters the receive Announce/Sync messages are FFS.
-	The TSN AF configures the grandmaster in DS-TT port (if supported) via PMIC; otherwise TSN AF configures the grandmaster in NW-TT via BMIC for PDU sessions where the DS-TT does not support acting as a gPTP GM.


*** End Changes ***
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