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Abstract of the contribution: This contribution discuss how to correlate the configuration from CNC to PDU session and how to create the TSCAI.
1. Discussion
In the last meeting, there are some controversial issues:

· How to correlate the configuration from CNC to a particular PDU session, especially for the uplink traffic.
· How to create the TSCAI

· How to map per-class based Qbv scheduling to per stream
In the Qcc Annex U.2 Example of workflow for fully-centralized, it shows how the full centralized works with Qbv. Among these steps, the step 7 and 8 are closely related to above issues. 
7) CNC configures TSN domain(s)

Using the information learned in steps 4 through 6, the CNC knows the Bridges in the path(s) between each Talker and its Listeners. The CNC also knows the Bridge Ports that do not transmit frames for a Stream. This effectively defines the TSN domain for the collection of Streams.

The CNC uses destination MAC address and VLAN ID as tools to configure TSN features within the TSN domain. ……………..

Inside the TSN domain

When Bridges in the TSN domain are using spanning tree protocols (e.g. MSTP, ISIS-SPB) to forward Streams, the CNC uses management of the Static Filtering Entries (12.7) in order to avoid spanning tree protocols updating the active topology of the VLAN used by Streams.
When the CNC uses IEEE Std 802.1CB for redundant paths for Streams, the CNC uses management of Static Trees (12.32.3) and the associated TE-MSTID in order to avoid spanning tree operation on the VLAN ID used by Streams. The CNC uses management of 802.1CB to configure the redundant paths in Bridges between each Talker and its Listeners.

……………………………
8) CNC configures TSN features for Streams

The CNC uses the management of 802.1Q to configure TSN features in the path(s) from Talker to Listeners. Examples include enhancements for scheduled traffic (8.6.8.4), frame preemption (6.7.2), and the credit-based shaper (8.6.8.2).
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In the step 7, the CNC configure the bridge with Static Filtering Entries (12.7) or Static Trees (12.32.3). Both method use the Static Filtering Entries (8.8.1) for frame forwarding and filtering.

The Static Filtering Entry specifies

a) A MAC address specification (Destination MAC address)

b) A VID specification (VLAN ID)

c) A Port Map, containing a control element for each outbound Port, specifying that a frame with a destination MAC address, and in the case of VLAN Bridge components, VID that meets this specification is to be:
1) Forwarded, independently of any dynamic filtering information held by the FDB, or

2) Filtered, independently of any dynamic filtering information, or

3) Forwarded or filtered on the basis of dynamic filtering information,…………
Similar with issue in the Qbv, the Destination MAC, VID and egress port cannot target to a particular PDU session in the 5G virtual bridge.
Step 8 is the Qbv scheduling configuration, the egress port scheduling cannot target to a particular PDU session in the uplink case. For the DL case, per-class scheduling (aggregation) also cannot correlate to particular Qos flow.

Observation 1: Forwarding/routing configuration from CNC can not correlate to a particular PDU session in the 5G virtual bridge.
In the last meeting, SA2 sends LS (S2-1908630) to IEEE TSN for clarification. In the LS response (S2-1908729), IEEE suggests PSFP (Per-Stream Filtering and Policing, specified in the Qci) to resolve the above issue. PSFP relies on the stream identification methods specified in the IEEE 802.1CB. The following table show the stream identification function specified in the 802.1CB.
Table 6-1—Stream identification functions
	Stream identification
	active/passive 
	examines
	overwrites
	See

	Null Stream identification
	passive 
	destination_address,

vlan_identifier
	none
	6.4, 9.1.2

	Source MAC and VLAN Stream identification
	passive
	source_address,

vlan_identifier 
	none
	6.5, 9.1.3

	Active Destination MAC and VLAN Stream identification
	active 

	destination_address,

vlan_identifier
	destination_address,

vlan_identifier, priority
	6.6, 9.1.4

	IP Stream identification
	passive
	destination_address, vlan_identifier, IP source address, IP destination address, DSCP, IP next protocol, source port, destination port
	none
	6.7, 9.1.5


The stream can be identified by source MAC address, destination MAC address, VLAN ID, IP 5 tuples. Most of these parameters are the communication remote End address which cannot be used to correlate to a particular PDU session.
Because the PSFP can be configured per port, i.e. ingress port and egress port of bridge. The port information can be used for the PDU session correlation.

For the UL traffic, the ingress port can be used to correlation the PDU session, and for the DL traffic, the egress port can be used to correlation the PDU session. Because the UL and DL refer to the traffic direction in side 5GS, it is transparent to CNC. So it proposes the CNC configure PSFP both in the ingress port and egress port of 5GS virtual bridge.

Proposal 1: CNC configure PSFP both in the ingress port and egress port of 5GS virtual bridge. For the UL traffic, the ingress port can be used to correlation the PDU session, and for the DL traffic, the egress port can be used to correlation the PDU session

In the 802.1Qci clause 12.31.3.2 (or 802.1Q-2018 clause 12.31.3 The Stream Gate Instance Table). There is a Stream Gate Instance Table. Comparing PSFP Stream Gate Instance Table with Qbv Gate Parameter Table, it is found that most of parameters are same. There are PSFPGateEnabled, PSFPAdminBaseTime, PSFPAdminControlList, PSFPAdminCycleTime, PSFPAdminControlListLength and PSFPTickGranularity. These parameters are almost the same with Gate control information in the Table 5.28.3.1-1: Standardized port management information. The difference is it is per stream Granularity. And the PSFPAdminIPV can be used as class information
So there PSFP information can be used to create the TSCAI and Qos related information.
According to PSFP information, the TSN AF create the Burst arrival time at ingress port (refer TSN time), Periodicity, flow direction to SMF via PCF. The SMF covert TSN reference time to 5GS reference time.

· For the UL traffic, the SMF derive the Burst Arrival time taking UE-DS-TT residence time into consideration.
· For the DL traffic, the SMF derive the Burst Arrival time taking CN-PDB into consideration.
Proposal 2: According to PSFP information, the TSN AF create the TSCAI information and send to SMF. The SMF covert TSN reference time to 5GS reference time and derive the TSCAI for NG-RAN. For the UL traffic, the SMF derive the Burst Arrival time taking UE-DS-TT residence time into consideration. For the DL traffic, the SMF derive the Burst Arrival time taking CN-PDB into consideration.

Proposal 3: The Qbv scheduling information is still required, it can be provided to NW-TT/DS-TT for egress queue scheduling.
2. Proposal

Observation 1: Forwarding/routing configuration from CNC can not correlate to a particular PDU session in the 5G virtual bridge.
Proposal 1: CNC configure PSFP both in the ingress port and egress port of 5GS virtual bridge. For the UL traffic, the ingress port can be used to correlation the PDU session, and for the DL traffic, the egress port can be used to correlation the PDU session

Proposal 2: According to PSFP information, the TSN AF create the TSCAI information and send to SMF. The SMF covert TSN reference time to 5GS reference time and derive the TSCAI for NG-RAN. For the UL traffic, the SMF derive the Burst Arrival time taking UE-DS-TT residence time into consideration. For the DL traffic, the SMF derive the Burst Arrival time taking CN-PDB into consideration.

Proposal 3: The Qbv scheduling information is still required, it can be provided to NW-TT/DS-TT for egress queue scheduling.
The CR S2-1909430, S2-1909431 reflect these proposal.
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