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---Start of the 1st Change---
[bookmark: _Toc20149688][bookmark: _Toc27846479][bookmark: _Toc36187603][bookmark: _Toc45183507][bookmark: _Toc47342349][bookmark: _Toc51769047][bookmark: _Toc75440431]4.4.8.2	Architecture to support IEEE Time Sensitive Networking
The 5G System is integrated with the external network as a TSN bridge. This "logical" TSN bridge (see Figure 4.4.8.2-1) includes TSN Translator functionality for interoperation between TSN Systems and 5G System both for user plane and control plane. 5GS TSN translator functionality consists of Device-side TSN translator (DS-TT) and Network-side TSN translator (NW-TT). The TSN AF is part of 5GC and provides the control plane translator functionality for the integration of the 5GS with a TSN network, e.g. the interactions with the CNC. 5G System specific procedures in 5GC and RAN, wireless communication links, etc. remain hidden from the TSN network. To achieve such transparency to the TSN network and the 5GS to appear as any other TSN Bridge, the 5GS provides TSN ingress and egress ports via DS-TT and NW-TT. DS-TT and NW-TT optionally support:
-	hold and forward functionality for the purpose of de-jittering;
-	per-stream filtering and policing as defined in clause 8.6.5.1 of IEEE Std 802.1Q [98].
DS-TT optionally supports link layer connectivity discovery and reporting as defined in IEEE Std 802.1AB [97] for discovery of Ethernet devices attached to DS-TT. NW-TT supports link layer connectivity discovery and reporting as defined in IEEE Std 802.1AB [97] for discovery of Ethernet devices attached to NW-TT. If a DS-TT does not support link layer connectivity discovery and reporting, then NW-TT performs link layer connectivity discovery and reporting as defined in IEEE Std 802.1AB [97] for discovery of Ethernet devices attached to DS-TT on behalf of DS-TT.
NOTE 1:	If NW-TT performs link layer connectivity discovery and reporting on behalf of DS-TT, it is assumed that LLDP frames are transmitted between NW-TT and UE on the QoS Flow with the default QoS rule as defined in the clause 5.7.1.1. Alternatively, SMF can establish a dedicated QoS Flow matching on the Ethertype defined for LLDP (IEEE Std 802.1AB [97]).
There are three TSN configuration models defined in IEEE Std 802.1Qcc [95]. Amongst the three models:
-	fully centralized model is supported in this Release of the specification;
-	fully distributed model is not supported in this Release of the specification;
-	centralized network/distributed user model is not supported in this Release of the specification.
NOTE 2:	This Release supports interworking with TSN using clause 8.6.8.4 of IEEE Std 802.1Q [98] scheduled traffic and clause 8.6.5.1 of IEEE Std 802.1Q [98] per-stream filtering and policy.


Figure 4.4.8.2-1: System architecture view with 5GS appearing as TSN bridge
NOTE 3:	Whether DS-TT and UE are combined or are separate is up to implementation.
NOTE 4:	TSN AF does not need to support N33 in this release of the specification.
[bookmark: _Toc75440432]4.4.8.3	Architecture for AF requested support of Time Sensitive Communication and Time Synchronization
This clause describes the architecture to enable Time Sensitive Communication AF requested time sensitive communication and time synchronization services. The Time Sensitive Communication and Time Synchronization related features that are supported based on AF request are described in clauses 5.27.1 and 5.27.2, respectively. Figure 4.4.8.3-1 shows the architecture to support Time Sensitive Communication and Time Synchronization services.
As shown in Figure 4.4.8.3-1, to support Time Synchronization service based on IEEE Std 802.1AS [104] or IEEE Std 1588 [126] for Ethernet or IP type PDU Sessions, the DS-TT, NW-TT and Time Sensitive Communication and Time Synchronization function (TSCTSF) are required in order to support the features in IEEE Std 802.1AS [104] or IEEE Std 1588 [126] as described in clause 5.27. The NEF exposes 5GS capability to support Time Synchronization service as described in clause 5.27.1.8. TSCTSF controls the DS-TT(s) and NW-TT for the (g)PTP based time synchronization service. In addition, TSCTSF supports TSC assistance container related functionalities.




Figure 4.4.8.3-1: Architecture to enable Time Sensitive Communication and Time Synchronization services

---Next Change---
[bookmark: _Toc20150066][bookmark: _Toc27846865][bookmark: _Toc36187996][bookmark: _Toc45183900][bookmark: _Toc47342742][bookmark: _Toc51769443][bookmark: _Toc75440862]5.27.2	TSC Assistance Information (TSCAI)
[bookmark: _Toc75440863]5.27.2.1	General
TSC Assistance Information (TSCAI) describes TSC traffic characteristics for use in the 5G System. TSCAI may optionally be used by 5G-AN if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN to allow it to more efficiently schedule periodic, deterministic traffic flows either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants.
TSCTSF may determine TSC Assistance Container based on information provided by an AF/NEF and may provide it to PCF for IP type and Ethernet type PDU sessions. In case of integration with IEEE TSN network, TSN AF may determine TSC Assistance Container as described in clause 5.27.2.2 and provide it to PCF for Ethernet PDU sessions in case of integration with IEEE TSN. PCF provides the TSC Assistance Container to SMF as part of PCC rules.
The AF may provide the traffic pattern parameters such as Burst Arrival Time with reference to the ingress port, Periodicity, Flow Direction, Survival Time and Time domain to the NEF. The NEF forwards the received traffic pattern parameters to TSCTSF. The AF trusted by the operator can be allowed to provide such traffic pattern parameters to TSCTSF directly. The TSCTSF is responsible for determining and forwarding these traffic pattern parameters in TSC Assistance Container to the SMF (via PCF).
SMF binds PCC rules with a TSC Assistance Container as described in clause 6.1.3.2.4 of TS 23.503 [45]. SMF uses the TSC Assistance Container to derive TSCAI as defined in Table 5.27.2-1 on a per QoS Flow basis and sends it to NG-RAN. The Periodicity, Burst Arrival Time, and Survival Time components of the TSCAI that the SMF signals to the NG-RAN are specified with respect to the 5G clock. The SMF may update the TSCAI to NG-RAN as part of handover procedure as defined in clauses 4.9.1.2.2 and 4.9.1.3.2 of TS 23.502 [3]. The SMF is responsible for mapping the Burst Arrival Time and Periodicity from an external clock (when available) to the 5G clock based on the time offset and cumulative rateRatio between the external clock time and 5GS time as measured and reported by the UPF. The SMF may correct the TSCAI based on the UPF report for time offset and cumulative rateRatio between external PTP time and 5GS time as measured and reported by the UPF.
A Survival Time may be provided by TSN AF/AF either in terms of maximum number of messages (message is equivalent to a burst) or in terms of time units. Single burst is expected within a single time period referred to as the periodicity.
Table 5.27.2-1: TSC Assistance Information (TSCAI)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two bursts.

	Burst Arrival time (Optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).

	Survival Time (Optional)
	It refers to the time period an application can survive without any burst, as defined in clause C.2.3 of TS 22.104 [105].




---End of Changes---
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