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Abstract of the contribution: This contribution clarifies KI#1’s conclusion. 
Discussion
The objective of this Key Issue is to introduce support for Time Synchronization with TSN GM in the TSN network attached to the device. Therefore, TSN time synchronization with gPTP according to IEEE 802.1 AS is within the scope.
Observation 1: The BMCA procedure to which 8.1 conclusion of KI#1 referred to, is unclear, as 5GS internal time synchronization process may also involve BMCA procedure. KI#1 should only address TSN BMCA procedure.
KI#1’s scope is uplink synchronization, the TSN BMCA procedure involves three cases:
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Figure 1. TSN BMCA procedure (uplink case 1): TSN GM is at device side and TSN node(s) with gPTP clock(s) is at network (N6) side
In uplink case 1, as shown in Figure 1, the DS-TT port (port 1 in figure) receives announce messages from TSN GM, the DS-TT forwards announce messages to NW-TT for BMCA processing. The NW-TT port (port 2 in figure) then generates announce messages towards TSN nodes connected at N6 side.  
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Figure 2. TSN BMCA procedure (uplink case 2): TSN GM is at device side and TSN node(s) with gPTP clock(s) is at another device side 
In uplink case 2, as shown in Figure 2, the DS-TT port (port 1 in figure) receives announce messages from TSN GM, the DS-TT forwards announce messages to NW-TT for BMCA processing. The NW-TT determines the port states of another DS-TT port (port 3 in figure).   
If the state of the DS-TT port 3 is already “Master”, DS-TT generates announce messages towards TSN nodes connected to DS-TT port 3.  
If the state of the DS-TT port 3 is other than “Master”, NW-TT changes the state of DS-TT port 3 to “Master”. Then DS-TT can generate announce messages towards TSN nodes, or NW-TT can generate announce messages on behalf of DS-TT port 3. 
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Figure 3. TSN BMCA procedure (uplink case 3): when 5GS clock is the best, 5GS acts as TSN GM
In uplink case 3, We do not cover the case where TSN GM is attached to the network side, but we cover the case that 5GS can become the GM for TSN (e.g., after a failure of the original TSN GM deployed in the device side), as shown in Figure 3. The DS-TT port (port 1 in figure) receives announce messages from TSN GM, the DS-TT forwards announce messages to NW-TT for BMCA processing. In the case that 5GS clock is the best (as a result of BMCA procedure), the 5GS acts as the newly elected TSN GM. 
The NW-TT changes the port state in DS-TT port (port 1 in figure) from “Slave” to “Master”, and then DS-TT port 1 generates announce messages towards TSN GM. 
NW-TT port (port 2 in figure 3) is in “Master” state and generates announce message for the TSN nodes connected at N6 side. 
Observation 2: The NW-TT port at N6 side is always set in “Master” state when it is involved in KI#1 uplink synchronization cases.  
Observation 3: Neither DS-TT nor NW-TT can act as grandmaster, in the case 3 it is the 5GS as a whole (time-aware system) that acts as a GM for TSN. DS-TT port and NW-TT port are gPTP and implement the gPTP ports of the newly elected grandmaster. DS-TT and NW-TT ports are set to “Master” state. Instead of NW-TT acting as grandmaster or DS-TT acting as grandmaster, it would be more correct to say that NW-TT or DS-TT implement the grandmaster fundamental functions, e.g., generate the Sync and Announce messages.
TR 23.700-20 Clause 8.1 states:
“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.”
Observation 4: It is not clear what the grandmaster is in DS-TT and NW-TT.
Observation 5: The role of TSN AF and BMCA procedure in NW-TT is vague, which entity can configure port states is unclear.
 
Proposal
Based on the discussion above, it is proposed to update 23.700-20 as follows.
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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:
-	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 TSN 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.
-	For uplink time synchronization, Wwhen the NW-TT implements the acts as a gPTP grandmaster function, the NW-TT ports at N6 side are always in “Master” state and, the NW-TT (generates the Announce messages for the Master ports on the NW-TT.
Editor's note:	Whether the DS-TT or NW-TT regenerates the Announce messages for the Master ports in DS-TT(s) is FFS.
-	When the DS-TT implements the acts as a gPTP grandmaster function, the DS-TT port(s) is in “Master” state and, the DS-TT generates the Announce messages for the Master port(s) in this DS-TT.
Editor's note:	Whether the DS-TT or NW-TT regenerates the Announce messages for the Master ports in DS-TT(s) is FFS.
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-	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 GMTSN AF can configure the state of NW-TT and of the DS-TT ports either directly using BMIC and PMIC respectively (with external port configuration as per IEEE 802.1AS 10.3.1.1 option b), or by updating the BMCA setting at NW-TT.
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