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Abstract of the contribution: Complete the evaluation of the BMCA methods for Key Issue#1. Update the conclusions of the Key Issue #1 for IP type PDU Sessions.


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

[bookmark: _Hlk520730635]*** Start Change ***
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Solution #1 is the only solution addressing KI#1 Uplink Time Synchronization. The solution describes four alternative methods for BMCA procedure for gPTP. In 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, e.g. the DS-TT must be able to determine whether the received Announce is worse or better than the current Announce.  
Method 2 and Method 4 are very similar, both run the BMCA function in NW-TT. The main difference is whether the Announce messages are generated on port basis from each DS-TT (Method 2) or from NW-TT on behalf of the DS-TT (Method 4). In both methods, the BMCA result may need to be reported from NW-TT to the NEF (or TSN AF) if the port states in the DS-TT(s) need to be changed (e.g. GM needs to be activated or deactivated in DS-TT).


*** Next Change ***
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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:
-	In the case of synchronizing TSN end stations behind UPF/NW-TT, the UPF/NW-TT forwards the gPTP messages to the NW-TT and DS-TT ports in Master state except for the PDU session of the source ("avoids play back to the source DS-TT port").
- 	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].
-	In the case of synchronizing TSN end stations behind other UE(s), UPF then forwards the gPTP messages to the UEs via all PDU sessions terminating in this UPF except for the PDU session of the source ("avoids play back to the source DS-TT port"). 
-	If the egress port is in other DS-TT, Tthe other DS-TTUE(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 (g)PtP 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 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):
-	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].
-	The following agreement are applied for BMCA procedure: 
[bookmark: _GoBack]	-	Solution #1 Method 2 in clause 6.1.3.3 is recommended as the basis for normative work. 

Editor's note:	whether NW-TT expose the BMCA outcome to the TSN AF is FFS.
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