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	Reason for change:
	To address issue #3:

802.1Qbv configuration at 5GS bridge NW-TT port contains time window (i.e., Gate control information) for aggregated outgoing streams. The 5GS bridge shall deliver the aggregated outgoing streams in order during the time window, so as to make each outgoing stream arrive at the downstream node in time as scheduled. This is used to achieve deterministic. However, delays within the 5GS are not predictable, any earlier arrived stream will cause out-of-order delivery for the aggregated outgoing streams during the time window, resulting in Incorrect 802.1Qbv enforcement.
Per 802.1Qbv the CNC calculates scheduling path and rules for each flow based on propagation delay and bridge delay, and updates the Gate control information at egress ports of the end stations/bridges on the path. The end station (talker) would send packets, and the end station (listener) would receive packets as expected after deterministic transmission. This is shown below.
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As illustrated below, End station 1 and End station 2 can separately send packets for 20μs within its cycle. Bridge 1 actually takes only 40μs to transmit flow2while the delay is expected to be 100μs, in this case the flow2 will be put in the queue of egress port earlier than flow1, and be sent out in the time window that is scheduled for flow1. Moreover, if bridge 2 supports 802.1Qci and discards the received packets when its gate at ingress-port is closed, then flow1 and flow2 will be dropped at bridge 2. As a consequence, the End station 3 can not receive flow 1 and flow 2 as expected.
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In 5GS bridge, actual bridge delay varies, the problems become more evident. Even hold and forward functionality can make up the delay for packets early arrived at DS-TT or NW-TT, but this is per traffic class, it cannot make that early arrived packets sending out at its scheduled time i.e., it buffers the early arrived packets until the gate of egress port turns open, it sends out the early arrived packets during this gate open time, which is scheduled for other flows.
To address the issues, this paper proposes to enhance the hold and forward functionality with flow based scheduling information (Base Time, Gate Control list), as provided by 802.1Qci. The Base Time is the start of cycle, and the Gate Control List provides the gate status of each tick in a cycle. Ticks with open status in the List are time windows for receiving the flow. The flow based scheduling information is provided to egress port on DS-TT or NW-TT to derive the correct time window, i.e., Base Time + Bridge delay to send out the flow. If packets arrive early, the hold and forward functionality can buffer the packets to Base Time + Bridge delay.
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	Summary of change:
	The flow based scheduling information is used to derive the correct time window for egress port of DS-TT or NW-TT to send out the packets of the corresponding flow.

	
	

	Consequences if not approved:
	 The earlier arrived packets may result in Incorrect 802.1Qbv enforcement.
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	Other comments:
	


* * * First Change * * *

5.27.4
Hold and Forward Buffering mechanism

DS-TT and NW-TT support a hold and forward mechanism to schedule traffic as defined in IEEE 802.1Qbv [96] if 5GS is to participate transparently as a bridge in a TSN network. The Hold and Forward buffering mechanism allows PDB based 5GS QoS to be used for TSC traffic since packets need only arrive at NW-TT or DS-TT egress prior to their scheduled transmission time.

To support hold and forward buffer, the 5GS supports the following:

-
AF provides AdminControlList and AdminBaseTime as defined in IEEE 802.1Qbv [96] on a per Ethernet port basis to DS-TT and NW-TT for the hold and forward buffer as described in clause 5.28.3. 
-
When the TSN stream is scheduled over 5GS Bridge, AF provides the modified PSFP information as defined in IEEE 802.1Q [98] to NW-TT or DS-TT for the hold and forward buffer as described in clause 5.28.3. The modified PSFP information is determined based on bridge delay and the PSFP information on ingress port, the modified PSFPAdminBaseTime is the sum of original PSFPAdminBaseTime and bridge delay. The AF also needs to provide the TSN stream mapping in order to enable DS-TT and NW-TT to map the StreamHandleSpec to Destination MAC address of the stream that are going to apply hold and forward buffer.
NOTE:
How Hold and Forward buffer is supported by the TSN Translator is up to implementation.
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