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Introduction
Solution #2 describes the general handling of the UE to UE traffic. Much of the solution is based on release 16, with some additions. 
We propose a number of updates to make the solution general. The updates are summarized as follows.
· The traffic forwarding information can be determined in a number of ways: using the rel-16 general Ethernet rules, using 5G VN, or using static filtering entries provided by the CNC. Traffic forwarding setup is logically separate from QoS setup and takes place in advance. 
· The bridge delay model is still FFS. 
· The DS-TT port configuration can be sent using the PDU Session Establishment procedure, not just the Modification procedure. 
· The TSN AF can determine the ingress and egress port for the TSN stream based on the combination of CNC provided information and local information such as local configuration. 

Proposal
It is proposed to update solution #2 as follows. 
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This solution addresses Key Issue #2: UE-UE TSC communication.


Figure 6.2.1-1: Two DS-TT connecting to different UE

Figure 6.2.1-2: Two DS-TT connecting to the same UE
NOTE:	In Figure 6.2.1-1 and Figure 6.2.1-2, SMF1 and SMF2 can be same or not; PCF1 and PCF2 can be same or not.
After that the PDU session for a DS-TT port is established to the UPF used for the 5GS Bridge, the DS-TT port becomes one of the ports of the 5GS Bridge. As shown in Figure 6.X.1-1 and Figure 6.X.1-2, 5GS Bridge include three ports: Port_1 at DS-TT_1, Port_2 at DS-TT_2 and Port_3 at NW-TT. The possible port pair could be [Port_1, Port_2], [Port_2, Port_3], and [Port_1, Port_3].
For centralized architecture, in case End Station_1 generates a TSN service request with the destination as End Station_2, it will negotiate with CUC and CUC will negotiate with CNC. Based on the collected LLDP information from each port and bridge capabilities (e.g. bridge delay for each port pair), CNC is aware of End Station_1, End Station_2 can communicate with each other via [Port_1, Port_2] of 5GS Bridge. The CNC will provide the following TSN information to 5GS Bridge:
-	TSN QoS and traffic forwarding information for egress port (i.e. Port_2).
-	PFSP information for ingress Port (i.e. Port_1).
The traffic forwarding in the UPF can be established in a number of different ways:
· Based on the general Ethernet forwarding principles using flooding and MAC learning, as specified in 23.501[2] section 5.8.2.5.3. 
· [bookmark: _GoBack]Based on 5G VN, as specified in 23.501[2] section 5.8.2.13. This may involve operator pre-configuration. 
· Based on CNC provided static filtering entries. In release 16 this is specified for the uplink direction only; release 17 enhancements are needed to extend CNC provided static filtering entry support for all directions.  

Traffic forwarding setup takes place before the establishment of the TSN stream. The traffic forwarding mechanisms are general and apply to both TSC and non-TSC traffic. 
5GS Bridge configures the QoS mapping and TSCAI for PDU Session_1 and PDU Session _2 respectively, based on the received information.
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Bride Delay and QoS mapping for two DS-TT ports are different from the port pair of a DS-TT port and a NW-TT port.
[bookmark: _Toc510607502][bookmark: _Toc518306736][bookmark: _Toc26386432]-	For bridge delay, since two PDU Sessions' SMF and PCF may be different, it requires AF to derive the Bridge delay of port pair which is comprised of Port_1 of DS-TT_1 and Port_2 of DS-TT_2:
-	In order to support AF to derive the Bridge delay of port pair [Port_1, Port_2], the UE provide the DS-TT information of the DS-TT port together with the port management information in the Port Management Container.
-	The Bridge Delay for the port pair [Port_1, Port_2] = UE-DS-TT Residence Time for Port_1 + PDB for PDU Sesion_1 + UE-DS-TT Residence Time for Port_2 + PDB for PDU Session_2. includes the delay in the uplink and in the downlink direction. 
Editor's note: The detailed calculation for the bridge delay is FFS, e.g. Option1: as the sum of UE-DS-TT Residence Time for Port_1, PDB for PDU Sesion_1, UE-DS-TT Residence Time for Port_2 and PDB for PDU Session_2; Option2: as the sum of the delay for PDU Session 1, the delay for PDU Session 2 and the sum of the residence times for UE-DS-TT1, UE-DS-TT2 and UPF residence time.

-	For QoS mapping, so far, the AF has the TSN information associated with the egress port and PFSP information associated with ingress port. Thanks for these information, the AF can associate PDU session1 and PDU session2. The AF derives the TSC QoS parameters for PDU session1 and PDU session2 and transmit them to PCF_1 and PCF-2 respectively. The QoS flow in PDU Session_1 is uplink and the QoS flow in PDU Session_2 is downlink.
-	In order to minimize impacts on 5GS, it is also proposed SMF(s) to calculate the TSCAI according to TSC Assistance Container from TSN AF which is same with R16 mechanism.
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Figure 6.2.3.1-1: DS-TT information report procedure
[bookmark: _Toc26386434]The procedure is based on the UE requested PDU Session Establishment or Modification procedure and SMF initiated SM Policy Association Modification procedure in TS 23.502 [3].
1.	DS-TT indicates the port's DS-TT information in the Port Management Container and UE forwards the received Port Management Container in the PDU Session Modification Request. The Port Management Container is sent to AF via AMF, SMF and PCF.
2.	AF based on the collected the detected port's DS-TT information, UE-DS-TT residence time, PDB, AF calculate bridge delay for all port pairs as follows:
-	Deduce the 1st kind of port pair, comprised of a DS-TT port and a NW-TT port.
-	Deduce the 2nd kind of port pair, comprised of a DS-TT port (Port_1) and another DS-TT port (Port_2).
- 	When applicable, the bridge delay for the 3rd kind of port pair, comprised of two NW-TT ports, can also be calculated. 
For 1st kind of port pair, AF calculates the Bridge Delay as: UE-DS-TT Residence Time + PDB
For 2nd kind of port pair, AF calculates the Bridge Delay as: UE-DS-TT Residence Time for Port_1+ PDB for UE_1+ UE-DS-TT Residence Time for Port_2 + PDB for UE_2.
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Figure 6.2.3.2-1: as defined in Figure 4.16.5.2-1: PCF initiated SM Policy Association Modification in TS 23.502 [3]
The procedure is based on PCF initiated SM Policy Association Modification procedure in TS 23.502 [3], with following difference in the step 1a (AF sends Application/Service Infor to the PCF):
1.	AF can associate determine the egress port and thewith ingress port based on the combination of information provided by the CNC and local information such as local configuration. common information of the received Traffic forwarding information for egress port (Port_2) and PSFP for ingress port (Port_1), e.g. Destination MAC address:
-	Static filtering entry for egress port: Destination MAC address (End Station2), egress port (Port_2),
-	PFSP for ingress port: Destination MAC address (End Station2) in stream identifier, ingress port (Port_1), priority.
2.	AF can derive the TSN QoS requirement for egress port and ingress port, based on the received TSN information (i.e. IEEE 802.1Qbv [8] and PFSP):
-	IEEE 802.1Qbv [8] for egress port (Port_2): e.g. Traffic class, priorities of the traffic class.
-	PFSP for ingress port (Port_1): e.g. Stream Priority.
3.	AF can derive the TSC Assistance Container for UL and DL TSN flow based on PFSP for ingress port (Port_1).
4.	AF provide PCF the TSN QoS information as follows:
-	AF provide to PCF_1 which is associated with PDU Session_1 the following information:
(a)	TSN QoS parameters for Port_1 (e.g. Maximum delay= UE-DS-TT Residence Time for Port_1 + PDB for PDU Session_1).
(b)	TSN parameters used for UL TSCAI for the TSN flow.
-	AF provide to PCF_2 which is associated with PDU Session_2 the following information:
(a)	TSN QoS parameters for Port_2 (e.g. Maximum delay= UE-DS-TT Residence Time for Port_2 + PDB for PDU Session_2).
(b)	TSN parameters used for DL TSCAI for the TSN flow.
[bookmark: _Toc26386435][bookmark: _Toc26431241][bookmark: _Toc30694639][bookmark: _Toc43906662][bookmark: _Toc43906778][bookmark: _Toc44311904][bookmark: _Toc50536546][bookmark: _Toc50575298][bookmark: _Toc20203937]6.2.4	Impacts on services, entities and interfaces
AF:
-	Based on the DS-TT information of the DS-TT port, deduce all the possible port pairs. For port pair of the two DS-TT, comprised of Port_1 of DS-TT_1 and Port_2 of DS-TT_2, and calculate the bridge delay., e.g.:
	The Bridge Delay for the port pair [Port_1, Port_2] = UE-DS-TT Residence Time for Port_1 + PDB for PDU Sesion_1 + UE-DS-TT Residence Time for Port_2 + PDB for PDU Session_2.
-	Based on information from the CNC and local information, derive the ingress and the egress ports. the association between the traffic forwarding information and TSN QoS for egress port (Port_2) and FPSP information for ingress port (Port_1):
(a)	Derive TSN QoS parameters for PDU session1 related to Port_12 and TSN QoS parameters for PDU session2 related to Port_21 respectively.
(b)	Derive TSC Assistance Container used for downlink TSCAI and uplink TSCAI respectively, based on the PFSP info for Port_1.
UE:
-	UE indicates the port's DS-TT identifier in the Port Management Container and send to AF.
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3GPP
SA WG2 TD

image1.emf
DS-TT_2

DS-TT_1 UE_1

UPF NW-TT

PDU Session_1

Port_1

Port_2

Bridge_1

PDU Session_2

Bridge_2

End Station or 

bridge

 

Port_3

5G Bridge

UE_2

UE-DS-TT residence time PDB

CUC CNC

AF

PCF1 PCF2

SMF1 SMF2

(1)

(2)

(3)

End Station2

End Staion1


Microsoft_Visio_Drawing.vsdx
DS-TT_2
DS-TT_1
UE_1
UPF
NW-TT
PDU Session_1
Port_1
Port_2
Bridge_1
PDU Session_2
Bridge_2
End Station or bridge
Port_3
5G Bridge
UE_2
UE-DS-TT residence time
PDB
CUC
CNC
AF
PCF1
PCF2
SMF1
SMF2
(1)
(2)
(3)
End Station2
End Staion1



image2.emf
DS-TT_2

DS-TT_1

UE

UPF NW-TT

PDU Session_1

Port_1

Port_2

Bridge_1

PDU Session_2

Bridge_2

End Station or 

bridge

 

Port_3

5G Bridge

UE-DS-TT residence time PDB

CUC CNC

AF

PCF1 PCF2

SMF1 SMF2

(1)

(2)

(3)

End Station2

End Staion1


image3.emf
 

   

AMF      SMF      PCF     

AF     

1  .     PDU Session  Modif  ication Request     

UE     

2  .  Nsmf_PDUSession_UpdateSMContext      

       

3  . N  pcf  _  SMPolicyControl_Update request      

4  .    Event     Reporting     


oleObject1.bin

[image: image1]

 







AMF







 







SMF







 







PCF







 







AF







 







1







.







 







PDU Session Modif







ication Request







 







UE







 







2







. Nsmf_PDUSession_UpdateSMContext







 







 







 







3







. N







pcf







_







SMPolicyControl_Update request







 







4







. 







Event







 







Reporting







 












image4.emf
 

PC F  

SMF  

1a. Application/Service Info  

1 c. Nudr_ DM_ Notify  

4 .  Npcf_SMPolicyControl _UpdateNotify request  

.   

1b. Spending Limit  Report  

UDR  

CHF  

AF  

5.  Npcf_SMPolicyControl _UpdateNotify response  

3.  Policy Decision  

2.  Spending Limit  Report Retrieval  

1 d .   Internal event  


oleObject2.bin


1d. Internal event







2. Spending Limit Report Retrieval







3. Policy Decision







5. Npcf_SMPolicyControl_UpdateNotify response







AF







CHF







UDR







1b.Spending Limit Report







. 







4. Npcf_SMPolicyControl_UpdateNotify request







1c. Nudr_DM_Notify







1a.Application/Service Info







SMF







PCF












