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Abstract of the contribution: This document proposes to update Evaluation and Conclusion for KI #1 resolving EN for generating.

1
Discussion

The following Editor’s Notes in conclusions for KI#1 needs to be solved.
Editor's note:
Whether the DS-TT or NW-TT regenerates the Announce messages for the Master ports in DS-TT(s) is FFS.

In case of UP-based BMCA approach with port-role decision by UPF/NW-TT, the roles are signalled to DS-TT(s) as well. This can be done via UP in the user plane. Announce message generation can be done by NW-TT on behalf of DS-TT if DS-TT is not capable of generating Announce messages. If DS-TT is capable of generating Annouce messages, it can generate Announce messages for the Masterports based on the Announce information received from the NW-TT. The Announce information is sent from the NW-TT to DS-TT only if there is a change compared to the previous Announce information.
Observation: We can delete the Editor’s note by specifiying like the following.
· 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 for the Master ports on the DS-TT which is not capable of gernating Announcemenssages.
2
Proposal
The following change is proposed for TR 23.700-20.
*** First Change ***
7
Evaluation

7.1
Key Issue #1: Uplink Time Synchronization

Solution #1 is the only solution addressing KI#1 Uplink Time Synchronization.

The solution describes four alternative methods for BMCA procedure for gPTP:

Method 1:

-
Most of the BMCA logic is centralized to the TSN AF (or NEF for non-TSN sessions), but also DS-TT and NW-TT participate to BMCA operation.

-
DS-TT/NW-TT ingress port sends the received Announce message to BMCA function in TSN AF (or NEF) only if the received Announce is equal or better than the current Announce the bridge is sending.

-
Ingress port detects the Announce and Sync reception timeouts and indicates the timeout to TSN AF (or NEF).

-
DS-TT/NW-TT port is aware of the gPTP port state (Master, Slave, Passive)

-
Signalling consideration: since the received Announce messages are sent from the ingress port to TNS AF (or NEF) for BMCA evaluation via PMIC/BMIC (control plane), the solution is feasible only if the ingress port pre-screens the received Announce message and sends the message only if it is better than the current Announce known to the port. In this case no Announce messages need to be sent to the TSN AF after the BMCA procedure has stabilized. Compared to other methods, this one has more signalling between TSN AF and NW-TT/DS-TT, and between NW-TT and DS-TT.

Method 4:

-
BMCA logic is centralized to the NW-TT. Ingress ports forward all Announce messages to BMCA function in NW-TT.

-
Ingress ports forward all Sync messages to NW-TT.

-
NW-TT generates Announce messages on behalf of the egress ports.

-
NW-TT detects the Announce and Sync reception timeouts for each port.

-
DS-TT/NW-TT port is not aware of the gPTP port state.

-
Signalling consideration: since all received Announce messages are sent from the ingress port to NW-TT for BMCA evaluation, and NW-TT generates the Announce messages on behalf of the egress ports, the solution leads to more amount of user plane traffic between ingress and egress ports, even after the BMCA procedure has stabilized but not control plane signalling.

Method 2:

-
The same as Method 4, except that the Master port generates the Announce messages based on the Announce information received from the NW-TT. The Announce information is sent from the NW-TT to the Master port only if there is a change compared to the previous Announce information.

-
The port must be aware whether it is Master or non-Master port. The port learns this via UP from the NW-TT.

-
Signalling consideration: compared to Method 4, since the egress port generates the Announce messages based on the Announce information from NW-TT, and the Announce information is sent only if there is a change compared to the previous Announce information, this Method can reduce the user plane traffic. The trade-off is that the Master port must be aware of its port state in order to generate Announce messages.

Method 3:

-
The same as Method 4, except that the ingress port sends the received Announce message to BMCA function in NW-TT if the received Announce is equal or better than the current Announce known to the port or if the ingress port expired to receive announce message from the NW-TT.

-
The port stores the state of the most recent Announce it has sent for the comparison with the received Announce.

-
Signalling consideration: compared to Method 4, since the ingress port sends the received Announce message to BMCA function in NW-TT if the received Announce is equal or better than the previous received Announce or if the ingress port expired to receive announce message from the NW-TT, the Method is not able to reduce any signalling after the BMCA procedure has stabilized. On the other hand complexity is increased in the ingress ports to pre-screen the received Announce messages.

To apply the Methods 2-4 with Solution #9 (i.e. GM resides in DS-TTs), the NEF (or TSN AF) needs to subscribe for the BMCA result reports from the NW-TT. If due to the BMCA result the GM needs to be activated or deactivated in the DS-TTs, the NW-TT reports the BMCA result to NEF(or TSN AF) so that NEF(or TSN AF) can activate or deactivate the GM in DS-TT.

*** Second Change ***
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 hierarchy.

-
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 for the Master ports on the DS-TT which is not capable of gernating Announcemenssages.

-
When the DS-TT acts as a gPTP grandmaster, the DS-TT generates the Announce messages for the Master port in this DS-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 of changes ***
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