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3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
5GC	5G Core Network
5GLAN	5G Local Area Network
5GS	5G System
5G-AN	5G Access Network
5G-EIR	5G-Equipment Identity Register
5G-GUTI	5G Globally Unique Temporary Identifier
5G-BRG	5G Broadband Residential Gateway
5G-CRG	5G Cable Residential Gateway
5G-RG	5G Residential Gateway
5G-S-TMSI	5G S-Temporary Mobile Subscription Identifier
5QI	5G QoS Identifier
AF	Application Function
AMF	Access and Mobility Management Function
AS	Access Stratum
ATSSS	Access Traffic Steering, Switching, Splitting
ATSSS-LL	ATSSS Low-Layer
AUSF	Authentication Server Function
BSF	Binding Support Function
CAG	Closed Access Group
CAPIF	Common API Framework for 3GPP northbound APIs
CHF	Charging Function
CP	Control Plane
DL	Downlink
DN	Data Network
DNAI	DN Access Identifier
DNN	Data Network Name
DRX	Discontinuous Reception
DS-TT	Device-side TSN translator
ePDG	evolved Packet Data Gateway
EBI	EPS Bearer Identity
FAR	Forwarding Action Rule
FN-BRG	Fixed Network Broadband RG
FN-CRG	Fixed Network Cable RG
FN-RG	Fixed Network RG
FQDN	Fully Qualified Domain Name
GFBR	Guaranteed Flow Bit Rate
GMLC	Gateway Mobile Location Centre
GPSI	Generic Public Subscription Identifier
GUAMI	Globally Unique AMF Identifier
HR	Home Routed (roaming)
I-SMF	Intermediate SMF
LADN	Local Area Data Network
LBO	Local Break Out (roaming)
LMF	Location Management Function
LRF	Location Retrieval Function
MCX	Mission Critical Service
MDBV	Maximum Data Burst Volume
MFBR	Maximum Flow Bit Rate
MICO	Mobile Initiated Connection Only
MPS	Multimedia Priority Service
MPTCP	Multi-Path TCP Protocol
N3IWF	Non-3GPP InterWorking Function
NAI	Network Access Identifier
NEF	Network Exposure Function
NF	Network Function
NGAP	Next Generation Application Protocol
NID	Network identifier
NPN	Non-Public Network
NR	New Radio
NRF	Network Repository Function
NSI ID	Network Slice Instance Identifier
NSSAI	Network Slice Selection Assistance Information
NSSF	Network Slice Selection Function
NSSP	Network Slice Selection Policy
NW-TT	Network-side TSN translator
NWDAF	Network Data Analytics Function
PCF	Policy Control Function
PDR	Packet Detection Rule
PDU	Protocol Data Unit
PEI	Permanent Equipment Identifier
PER	Packet Error Rate
PFD	Packet Flow Description
PPD	Paging Policy Differentiation
PPF	Paging Proceed Flag
PPI	Paging Policy Indicator
PSA	PDU Session Anchor
QFI	QoS Flow Identifier
QoE	Quality of Experience
(R)AN	(Radio) Access Network
RG	Residential Gateway
RQA	Reflective QoS Attribute
RQI	Reflective QoS Indication
RSN	Redundancy Sequence Number
SA NR	Standalone New Radio
SBA	Service Based Architecture
SBI	Service Based Interface
SCP	Service Communication Proxy
SD	Slice Differentiator
SEAF	Security Anchor Functionality
SEPP	Security Edge Protection Proxy
SMF	Session Management Function
SMSF	Short Message Service Function
SN	Sequence Number
SNPN	Stand-alone Non-Public Network
S-NSSAI	Single Network Slice Selection Assistance Information
SSC	Session and Service Continuity
SSCMSP	Session and Service Continuity Mode Selection Policy
SST	Slice/Service Type
SUCI	Subscription Concealed Identifier
SUPI	Subscription Permanent Identifier
TNAN	Trusted Non-3GPP Access Network
TNAP	Trusted Non-3GPP Access Point
TNGF	Trusted Non-3GPP Gateway Function
TNL	Transport Network Layer
TNLA	Transport Network Layer Association
TSC	Time Sensitive Communication
TSN	Time Sensitive Networking
TSP	Traffic Steering Policy
UDM	Unified Data Management
UDR	Unified Data Repository
UDSF	Unstructured Data Storage Function
UL	Uplink
UL CL	Uplink Classifier
UPF	User Plane Function
URLLC	Ultra Reliable Low Latency Communication
URRP-AMF	UE Reachability Request Parameter for AMF
URSP	UE Route Selection Policy
VID	VLAN Identifier
VLAN	Virtual Local Area Network
W-5GAN	Wireline 5G Access Network
W-5GBAN	Wireline BBF Access Network
W-5GCAN	Wireline 5G Cable Access Network
W-AGF	Wireline Access Gateway Function
<<< Next change >>>
[bookmark: _Toc4683425]4.4.8	Time Sensitive Communication
[bookmark: _Toc4683426]4.4.8.1	General
The 5G System is extended to support Time sensitive communication as defined in IEEE P802.1Qcc [95].
IEEE TSN is a set of standards to define mechanisms for the time-sensitive (i.e. deterministic) transmission of data over Ethernet networks as in Time-Sensitive Networking (TSN) of the IEEE P802.1Qcc [95]. Integration of 5G System with TSN networks that are based on IEEE TSN (IEEE P802.1Qcc [95]) is supported.
In this Release of the specification, it is about integration of 5G System with IEEE TSN (IEEE P802.1Qcc [95]).
[bookmark: _Toc4683427]4.4.8.2	Architecture to support Time Sensitive Communication
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 (TT) functionality for interoperation between TSN System 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). 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-TTthe TSN Translator (Device) functionality in the UE side and via the "TSN Translator" (CP and UP) functionality on the 5GC side towards the DN. DS-TT and NW-TT TSN Translator on the UE side and UPF side optionally supports the following functionalities:
-	hold Hold and forward functionality for the purpose of de-jittering;.
-	Link layer connectivity discovery and reporting as defined in IEEE 802.1AB [X].
[bookmark: _Hlk5019237]There are three TSN configuration models defined in IEEE P802.1Qcc [95]. Amongst the three models:
[bookmark: _Hlk5019340]-	fully centralized model is supported in this release of the specification;
Editor's note:	Whether the hybrid (centralized and distributed) model will be supported is FFS.
-	fully distributed model is not supported in this release of the specification.;
-	hybrid model is not supported in this release of the specification.
NOTE 1:	This release only supports interworking with TSN using IEEE 802.1Qbv [96] based QoS scheduling.



Figure 4.4.8.2-1: System architecture view with 5GS appearing as TSN bridge
Editor's note:	If NW-TT TSN Translator is outside the UE/UPF or not is FFS. Whether 3GPP specifies UE to TSN Translator interface (N60) is FFS. Support for functionalities other than hold and forward within the TSN Translator is FFS.
NOTE 2:	Whether DS-TT and UE are combined or are separate is up to implementation.
<<< Next change >>>


[bookmark: _Toc4683774]5.27.2	Periodic deterministic QoS
This feature allows the 5GS to support periodic deterministic communication where the traffic characteristics are known a-priori, and a schedule for transmission from the UE to a downstream node, or from the UPF to an upstream node is provided via external protocols outside the scope of 3GPP (e.g. IEEE TSN). The features include the following:
-	Providing TSC Assistance Information (TSCAI) that describe TSC flow traffic patterns at the 5GS gNB egressingress and UE egress interfaces for traffic in downlink and uplink direction, respectively;
-	Support for hold & forward buffering mechanism in DS-TT and NW-TT in the TSN Translator on the UE side and UPF side to de-jitter flows that have traversed the 5G System.
[bookmark: _Toc4683775]5.27.2	TSC Assistance Information (TSCAI)
TSC assistance information describes TSC traffic characteristics for use in the 5G System. The knowledge of TSN traffic pattern is useful for the gNB to allow it to more efficiently schedule periodic, deterministic traffic flows either via Configured Grants, Semi-Persistent Scheduling or with dynamic grants. TSC assistance information, as defined in Table 5.27.2-1, is provided from SMF to 5G-AN, e.g. upon QoS flow establishment.
Table 5.27.2-1: TSC Assistance Information
	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
	The arrival time of the data burst at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).



Editor's note:	Burst size is needed for TSC QoS flows but how Burst size maps to MDBV is FFS.
Editor's note:	Need for other parameters (e.g. survival time) FFS.
Editor's note:	Which clock the periodicity and burst arrival time refer to is FFS.
[bookmark: _Toc4683776]5.27.3	Support for TSC QoS Flows
TSC QoS flows use a Delay Critical GBR resource type, standardized 5QIs as in clause 5.7.4 and TSC Assistance Information. Within each Period (defined by periodicity), TSC QoS flows are required to transmit only one burst of maximum size MDBV within the AN-PDB. Known QoS flow traffic characteristics provided in the TSCAI may be used to optimize scheduling in the 5GS.
The following is applicable for the 5QI defined for TSC QoS flows:
1.	The TSCAI Burst Size may be used to set the MDBV.
2.	The PDB is explicitly divided into 5G-AN PDB and CN PDB. The 5G-AN PDB is the packet delay budget applicable to the radio interface, including AN processing. The CN PDB is the delay between a UPF terminating N6 and a 5G-AN. Separate delay budgets are necessary for calculation of expected packet transmit times on 5G System interfaces.
Editor's note:	It is FFS how the Burst Arrival Time is used by 5G System to determine information that can be used by NG-RAN for efficient scheduling.
Editor's note:	The TSN pattern information provided to the TSN translator in the device (via the UE) to enable HnF buffering is FFS (e.g. whether it is provided on per TSN stream basis).
[bookmark: _Toc4683777]5.27.4	Hold and Forward Buffering mechanism
DS-TT and NW-TT TSN Translator on the UL and DL support a hold and forward mechanism to schedules traffic as defined in IEEE 802.1Qbv [96] if the 5GS is to participate transparently as a bridge in a TSN network. To compensate for jitter in transmission of frames between the TT on the UE side and TT on the UPF side, where TSN gate scheduling is not possible or not required, a Hold and Forward Buffering mechanism is used, if needed. The Hold and Forward buffering mechanism allows PDB based 5GS QoS to be used for TSC traffic since packets need only arrive at the NW-TT on the UPF side or DS-TT on the UE side egress prior to their scheduled transmission time.
5GS 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.
Editor's note:	How 5GS receives the AdminControlList and AdminBaseTime from CNC and how 5GS provides it to DS-TT and NW-TT is FFS.
NOTE:	How Hold and Forward buffer is supported by the TSN Translator is up to implementation.

<<< Next change >>>
[bookmark: _Toc4683783]5.29	Support of integration with TSN
[bookmark: _Toc4683784]5.29.1	5GS logical TSN bridge management
5GS functions acts as one or more TSN Bridges of the TSN network. The 5GS Bridge is composed of the ports on the UPF (i.e. PSA) side, the user plane tunnel between the UE and UPF, and the ports on the DS- UE/TT side. For each 5GS Bridge of a TSN network, the ports on the UPF/NW-TT side support the connectivity to the TSN network, the ports on the UE/DS-TT side are associated to the PDU Session providing connectivity to the TSN network.
Editor's note:	The granularity of the 5GS Bridge is FFS.
In order to support TSN traffic scheduling over 5GS Bridge, the 5GS supports the following functions:
-	Report the bridge information of 5GS Bridge to TSN network.
-	Map the configuration information obtained from TSN network for 5GS Bridge into 5GS QoS within PDU Session and TSC Assistance Information for efficient time-aware scheduling, as defined at clause 5.29.2.
The bridge information of 5GS Bridge is used by the TSN network to make appropriate management configuration for the 5GS Bridge. The bridge information of 5GS Bridge includes the following:
-	Bridge ID of 5GS Bridge.
-	Capabilities of 5GS Bridge as defined in 802.1Qcc:
-	5GS Bridge delay per port pair per traffic class, including 5GS Bridge delay, ingress port ID, egress port ID and traffic class.
-	Propagation delay per port, including transmission propagation delay, egress port ID.
-	Topology of of 5GS Bridge as defined in IEEE 802.1AB [X].
-	Traffic classes and their priorities per port as defined in IEEE 802.1Q.
Editor's note:	It is FFS whether and how the topology of 5GS Bridge as defined in 802.1AB is needed and if additional information is needed.
The AF is responsible to receive the bridge information of 5GS Bridge from 5GS, as well as register or update this information to the TSN network.
Editor's note:	How and when to collect/generate the user plane information of 5GS Bridge (including how to exchange bridge related information between TSN AF and DS-TT/NW-TT) within 5GS is FFS.
[bookmark: _Toc4683785]5.29.2	QoS parameters mapping for 5GS Bridge configuration
In order to schedule TSN traffic over 5GS Bridge, the configuration information of 5GS Bridge is mapped to 5GS QoS within the corresponding PDU Session. The configuration information of 5GS Bridge as defined in 802.1Qbv [96], includes the following:
-	Bridge ID of 5GS Bridge.
-	Configuration information of scheduled traffic on ports of the DS-TT and NW-TT:
-	Egress ports of 5GS Bridge, e.g., ports on UE side or ports on UPF side.DS-TT and NW-TT;
-	Traffic classes and their priorities.;
-	Ingress ports of 5GS Bridge, if needed.
Editor's note:	Additional information, if needed, is FFS.
The association between binding information in the UE, 5GS Bridge ID and port on UE side is maintained and further used to assist to bind the TSN traffic with the UE.
Editor's note: The details on the binding information in the UE is FFS.
[bookmark: _GoBack]The mapping table between the traffic class and 5GS QoS Profile is provisioned and further used to find suitable 5GS QoS profile to transfer TSN traffic over the PDU Session.
Editor's note:	The NF (AF or PCF) performing the mapping for TSN traffic scheduling information is FFS.
<<< End of changes >>>
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