
3GPP TSG-WG SA2 Meeting #144E e-meeting 
S2-2102505 
Elbonia, 12 – 16 Apr, 2021
(revision of S2-200xxxx)
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	23.501
	CR
	2768
	rev
	-
	Current version:
	17.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:

	 Update for support of TSC other than TSN

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	SA2

	
	

	Work item code:
	IIoT
	
	Date:
	2021-04-06

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	The terms DS-TT/NW-TT are defined for TSN only and TT is "TSN translator". It is proposed to use a more generic terminology to cover TSC case for both TSN and non-TSN. To avoid completely changing the name of Rel-16 TT, it's proposed to change "TSN translator" to "TSN/TSC translator"

	
	

	Summary of change:
	Add a definition for TT, and generalize the "TSN translator" to "TSN/TSC translator".

	
	

	Consequences if not approved:
	Terminology cannot cover non-TSN service.

	
	

	Clauses affected:
	3.1, 3.2, 5.27.1.1, 5.27.4, 6.2.3

	
	

	
	Y
	N
	
	

	Other specs
	x
	
	 Other core specifications

	TS/TR ... CR ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


* * * First Change * * *
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

TSN/TSC Translator: A functionality for interoperation between 5G System and the external TSN/TSC network.
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].
DS-TT
Device-side TSN/TSC Translator

NW-TT
Network-side TSN/TSC Translator

TT
TSN/TSC Translator
* * * 2nd Change * * *

4.4.8.2
Architecture to support 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/TSC Translator functionality for interoperation between TSN System and 5G System both for user plane and control plane. 5GS TSN/TSC translator functionality consists of Device-side TSN/TSC translator (DS-TT) and Network-side TSN/TSC 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 IEEE Std 802.1Q [98] clause 8.6.5.1.

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 IEEE Std 802.1Q [98] clause 8.6.8.4 scheduled traffic and IEEE Std 802.1Q [98] clause 8.6.5.1 per-stream filtering and policy.


[image: image1.emf] 

Logical (TSN) Bridge  

AMF  

PCF  

Device   

side of   

Bridge  

(R)AN         UPF  

N7  

N3  

N2   N4  

N1  

TS N  AF  

N5  

SMF   N11  

N9  

N8  

UDM  

N10  

UE  

DS  -  TT  

TSN   

System  

NEF   N  33               

TSN   

System  

C  -  Plane  

U  -  plane  

NW  -  TT  

N 30  

N52  

TSN    System  


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.
* * * 3rd Change * * *

5.27.1
Time Synchronization

5.27.1.1
General

For supporting time synchronization service, the 5GS is configured to operate in one of the following modes (if supported):

1) as time-aware system as described in IEEE Std 802.1AS [104],

2) as Boundary Clock as described in another IEEE Std 1588-2019 [126] profile,

3) as peer-to-peer Transparent Clock as described in another IEEE Std 1588-2019 [126] profile, or

4) as end-to-end Transparent Clock as described in another IEEE Std 1588-2019 [126] profile.

The configuration of the time synchronization service in 5GS for option 1 by TSN AF and CNC is described in clause 5.28.3, and for options 1-4 by AF and NEF in clause 5.27.1.z.

The 5GS shall be modelled as an IEEE Std 802.1AS [104] or IEEE Std 1588-2019 [126] compliant entity based on the above configuration.
The DS-TT and NW-TT at the edges of the 5G system may support the IEEE Std 802.1AS [104] or other IEEE Std 1588‑2019 [126] profiles' operations respective to the configured mode of operation. The UE, gNB, UPF, NW-TT and DS- TTs are synchronized with the 5G GM (i.e. the 5G internal system clock) which shall serve to keep these network elements synchronized. The TTs located at the edge of 5G system fulfil some functions related to IEEE Std 802.1AS [104] and may fulfill some functions related to other IEEE Std 1588-2019 [126] profiles, e.g. (g)PTP support and timestamping. Figure 5.27.1-1 illustrates the 5G and PTP grandmaster (GM) clock distribution model via 5GS.
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Figure 5.27.1-1: 5G system is modelled as PTP instance for supporting time synchronization

Figure 5.27.1-1 depicts the two synchronizations systems considered: the 5GS synchronization and the (g)PTP domain synchronization
.

-
5GS synchronization: Used for NG RAN synchronization. 5G RAN synchronization is specified in TS 38.331 [28].

-
(g)PTP domain synchronization: Provides synchronization service to (g)PTP network. This process follows IEEE Std 802.1AS [104] or IEEE Std 1588-2019 [126].

For the case of 5G system modelled as a Transparent clock or as an IEEE 802.1AS Boundary Clock, the two synchronization processes can be considered independent from each other and the gNB only needs to be synchronized to the 5G GM clock.
The 5GS supports two methods for determining the grandmaster PTP Instance and the time-synchronization spanning tree.

-
Method a), BMCA procedure.

-
Method b), local configuration.

This is further described in clause 5.27.1.6.
* * * 4th Change * * *
5.27.4
Hold and Forward Buffering mechanism

DS-TT ports and NW-TT ports support a hold and forward mechanism to schedule traffic as defined in IEEE Std 802.1Q-2018 [98] if 5GS is to participate transparently as a bridge in a TSN network. That is, the hold and forward buffering mechanism in this release of the specification provides externally observable behavior identical to scheduled traffic with up to eight queues (clause 8.6.8.4 in IEEE Std 802.1Q-2018 [98]) and with protected windows (Annex Q.2 in IEEE Std 802.1Q-2018 [98]). Frames are only transmitted from a given buffer according to the open time interval of the corresponding transmission gate; otherwise, frames are hold back (which corresponds to a closed transmission gate). The protected windows scheme implies that only a single transmission gate is open at any single time. Thus, the Hold and Forward buffering mechanism allows PDB based 5GS QoS to be used for TSC traffic.

To achieve externally observable behavior according to the protected windows scheme, 5GS provides AdminControlList, AdminBaseTime, AdminCycleTime and TickGranularity as defined in IEEE Std 802.1Q [98] on a per Ethernet port basis to DS-TT and NW-TT for the hold and forward buffering mechanism as described in clause 5.28.3.

NOTE:
The details of how Hold and Forward buffering mechanism is provided by the DS-TT and NW-TT is up to implementation.

* * * 5th Change * * *
6.2.3
UPF

The User plane function (UPF) includes the following functionality. Some or all of the UPF functionalities may be supported in a single instance of a UPF:

-
Anchor point for Intra-/Inter-RAT mobility (when applicable).

-
Allocation of UE IP address/prefix (if supported) in response to SMF request.

-
External PDU Session point of interconnect to Data Network.

-
Packet routing & forwarding (e.g. support of Uplink classifier to route traffic flows to an instance of a data network, support of Branching point to support multi-homed PDU Session, support of traffic forwarding within a 5G VN group (UPF local switching, via N6, via N19)).

-
Packet inspection (e.g. Application detection based on service data flow template and the optional PFDs received from the SMF in addition).

-
User Plane part of policy rule enforcement, e.g. Gating, Redirection, Traffic steering).
-
Lawful intercept (UP collection).

-
Traffic usage reporting.

-
QoS handling for user plane, e.g. UL/DL rate enforcement, Reflective QoS marking in DL.

-
Uplink Traffic verification (SDF to QoS Flow mapping).

-
Transport level packet marking in the uplink and downlink.

-
Downlink packet buffering and downlink data notification triggering.

-
Sending and forwarding of one or more "end marker" to the source NG-RAN node.

-
Functionality to respond to Address Resolution Protocol (ARP) requests and / or IPv6 Neighbour Solicitation requests based on local cache information for the Ethernet PDUs. The UPF responds to the ARP and / or the IPv6 Neighbour Solicitation Request by providing the MAC address corresponding to the IP address sent in the request.
-
Packet duplication in downlink direction and elimination in uplink direction in GTP-U layer.

-
NW-TT functionality.

-
High latency communication, see clause 5.31.8.

-
ATSSS Steering functionality to steer the MA PDU Session traffic, refer to clause 5.32.6.

NOTE:
Not all of the UPF functionalities are required to be supported in an instance of user plane function of a Network Slice.
-
Inter PLMN UP Security (IPUPS) functionality, specified in clause 5.8.2.14.

* * * End of Changes * * *
�ports have been removed from the figure in SA2 143# meeting.
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