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Discussion
For solution #3, there are five editor’s notes to be resolved.
1. Editor's note:	It is FFS how the solution works when the SMFs are different, while 5G VN uses a single SMF.
2. Editor's note:	It is FFS how the TSN AF uses the information about VN group membership.
3. Editor's note:	It is FFS based on what criteria and conditions the SMF derives forwarding rules from PCC rules.
4. [bookmark: _Hlk47715598]Editor's note:	It is FFS how the SMF determines whether forwarding rules need to be derived for a given flow or it is already in place.
5. Editor's note:	It is FFS how local switching delay is considered in the delay model.

Over the UE-UE DS-TT port pair, both the real time communication (TSC communication) and the non-real time communication (time synchronization messages, application configuration messages) can be supported. The solution #3 considers to support the real time communication and the non-real time communication simultaneously.
For editor’s note 1, this solution doesn’t always restrict the same SMF. In the case that the SMF could determine the UE-UE DS-TT port pair that allows to communicate with each other based on the 5G VN group data, then the same SMF is required per TS23.501 clause 5.29.3 specification. In the case that the AF could determine the UE-UE DS-TT port pair that allows to communicate with each other e.g., based on 5G VN group configuration or local operator policy, then different SMFs can be used, the AF can divide the UE-UE stream to each PDU sessions serving by corresponding SMFs.
Proposal 1: Remove editor’s note 1, and add description for how the solution works when the SMFs are different.

For editor’s note 2, the AF could use the VN group membership information to determine the port pair. When the AF discovers a new UE/DS-TT port of a 5GS bridge, the AF can receive the UE ID, i.e., GPSI from the SMF or PCF, then the AF could check the other UEs that belong to the same VN group with the new UE, as well as connect to the same 5GS bridge with the new UE, and then compose the UE-UE DS-TT port pair that allows to communicate with each other
Proposal 2: Remove editor’s note 2, and describe the behaviors of the AF.

For editor’s note 3 and 4, the forwarding rules are supposed to be the N4 rules (PDR, FAR) for a specific QoS flow, which are derived by SMF based on the PCC rules, per TS25.503 and 29.244 specification. Further, the forwarding information (filtering database (FDB)) received by the TSN AF comprises Static Filtering Entries containing, for a list of unicast and multicast destination MAC addresses, the respective ingress port, egress port, and VLAN index (VID) (IEEE8021-QBRIDGE MIB as defined in Table 17-7 in IEEE 802.1Q). Together with the association between the MAC address used by the PDU Session, 5GS Bridge ID and port number on DS-TT (maintained at TSN AF), TSN AF can inform SMF, vai PCF, about PDU session involved in UE-UE communication or PDU sessions/ QoS flows to be established or modified for UE-UE communication. UE-UE communication indication is provided together to the SMF for determining the QoS flow of the PDU session to forward UL stream to internal interface, or the QoS flow of the PDU session to receive DL stream from internal interface. For other PCC rules without a UE-UE communication indication, the SMF determines to handle packets using R16 mechanism, i.e., forwarding UL stream to NW-TT or detecting DL stream from NW-TT.
For the scenario the TSN is not deployed, the AF is assumed to know above information received from the CNC and the AF configures the 5GS in the same way. Additional, the AF may know the source MAC address of a stream, then the source MAC address could be part of the Ethernet packet filter.
Proposal 3: Remove editor’s note 3 and 4. Correct the term forwarding rules that causes misunderstanding. Clarify how SMF is enabled to determine whether and how N4 rules need to be derived for a given UE-UE flow.

For editor’s note 5, there is no local switch delay used in this solution, since this solution assumes that the local switch delay is already considered as part of the CN PDB. If the definition of local switch delay is adopted in the future, this solution can be updated accordingly. 
Proposal 4: Change the editor’s note into a note.
Proposal
This paper proposes to resolve editor’s notes in solution #3 of TR23.700-20 v0.4.0.
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[bookmark: _Toc44311905][bookmark: _Toc44312018]6.3	Solution #3 UE-UE TSC communication with VN group
[bookmark: _Toc26386437][bookmark: _Toc26431243][bookmark: _Toc30694641][bookmark: _Toc43906664][bookmark: _Toc43906780][bookmark: _Toc44311906][bookmark: _Toc44312019]6.3.1	Introduction
This solution address Key Issue #2 "UE-UE TSC communication", i.e., UE-UE TSC communication between two UE(s) that are served by the same UPF.
VN group mechanism as defined in Rel-16 TS23.501 clause 5.29 or clause 5.8.2.13 is reused to achieve the UE-UE TSC communication.
The UE-UE TSC communication with VN group is applied for that both PDU Sessions of UEs that served by the same  UPF and within the same 5G VN group. In the case that the SMF could determine the UE-UE DS-TT port pair that allows to communicate with each other based on the 5G VN group data, then the same SMF is required as specified in TS23.501 clause 5.29.3. In the case that the AF could determine the UE-UE DS-TT port pair that allows to communicate with each other e.g., based on 5G VN group configuration or local operator policy, and there is no N19 tunnel in the 5G VN, then different SMFs can be used. The AF can divide the UE-UE stream to each PDU sessions serving by the same or different SMFs, and instruct the SMF/PCF to apply the local switch for UE-UE TSC communication as specified in TS23.501 clause 5.8.2.13.
Editor's note:	It is FFS how the solution works when the SMFs are different, while 5G VN uses a single SMF.
[bookmark: _Toc26386438][bookmark: _Toc26431244][bookmark: _Toc30694642][bookmark: _Toc43906665][bookmark: _Toc43906781][bookmark: _Toc44311907][bookmark: _Toc44312020]6.3.2	Functional Description
This solution is based on the following principles:
-	The 5GS knows the UE/DS-TT pairs which can perform the UE-UE TSC communication under condition that UEs/DS-TT pairs belonging to the same 5G VN.
-	The SMF and optionally AF can know the VN group information as defined in TS 23.501 [2].
-	When the SMF knows the two UEs/DS-TTs are belonging to the same VN group and served by the same (anchor) UPF, SMF will pair them and report the port pair numbers to the TSN AF. Bridge delay of this UE-UE port pair is the sum of the two PDU Sessions associated to this port pair and is calculated by the TSN AF.
-	When the AF discovers a new UE/DS-TT port of a 5GS bridge, if the AF is configured to determine the UE-UE DS-TT port pair that allows to communicate with each other based on 5G VN group configuration, the AF can receive the UE ID, i.e., GPSI from the SMF or PCF, then the AF could check the other UEs that belong to the same VN group with the new UE using the 5G VN group configuration, as well as connect to the same 5GS bridge with the new UE, and then compose the UE-UE DS-TT port pair that allows to communicate with each other.
-	When the AF discovers a new UE/DS-TT port of a 5GS bridge, if the AF is configured to determine the UE-UE DS-TT port pair that allows to communicate with each other based on local operator policy, the AF could check the other UEs that connect to the same 5GS bridge with the new UE, and then compose the UE-UE DS-TT port pair that allows to communicate with each other using local operator policy.
Editor's note:	It is FFS how the TSN AF uses the information about VN group membership.
-	When the TSN AF receives the traffic forwarding information (filtering database (FDB)) from the CNC, it determines whether frames, received on a specified ingress port and with given values of destination MAC address and VLAN index (VID), are to be forwarded through a given 5GS Bridge port. Using the association between the MAC address used by the PDU Session, 5GS Bridge ID and port number on DS-TT (maintained at TSN AF), TSN AF further determines the flow for the UE-UE communication and divides the flow into two PDU Sessions, one for UL and one for DL. Then UL and DL streams are respectively triggered by the TSN AF to be established, and a UE-UE communication indication, including involved PDU sessions and flow directions, is provided by the TSN AF for the SMF to apply the local switch as specified in TS23.501 clause 5.8.2.13. Additional, if the AF knows the source MAC address of the stream, the source MAC address could be part of the Ethernet packet filter.
NOTE:	The destination MAC address can be a unicast address or a multicast address.
-	When the SMF receives PCC rules with a UE-UE communication indication for the UL or DL stream for a TSC PDU Session that supports 5GLAN, it determines that the flow is for UE-UE communication according to the indication and creates the forwarding N4 rule s (PDR, FAR, QER, URR) on the UPF to be apply local switched as defined in clause 5.8.2.13 in TS 23.501 [2]. If UE-UE communication indication is not provided, the SMF determines N4 rule s (PDR, FAR) to handle packets using R16 mechanism, i.e., forwarding UL stream to NW-TT or detecting DL stream from NW-TT.
Editor's note:	It is FFS based on what criteria and conditions the SMF derives forwarding rules from PCC rules.
Editor's note:	It is FFS how the SMF determines whether forwarding rules need to be derived for a given flow or it is already in place.
-	SMF should also be able to insert I-UPF as a result of mobility (and in cases where there is no connectivity between NG-RAN and PSA UPF) within the same 5GS Bridge.
-	TSCAI for UL and DL streams are respectively calculated by the SMF during UL and DL streams establishment as defined in TS 23.501 [2].
[bookmark: _Toc26386439][bookmark: _Toc26431245][bookmark: _Toc30694643][bookmark: _Toc43906666][bookmark: _Toc43906782][bookmark: _Toc44311908][bookmark: _Toc44312021]6.3.3	Procedures
For the scenario generating TSC stream from UE1 to UE2, procedures for bridge delay reporting and traffic detection and forwarding rule establishment is as figure 6.3.3-1 illustrates.


Figure 6.3.3-1: Procedure for bridge delay reporting and traffic detection&forwarding rule establishment
1.	PDU Session Establishment for UE1 as specified in clause 4.3.2.2.1 of TS 23.502 [3].
2.	Bridge Delay reporting for UE1 as specified in clause 4.16.5.1 of TS 23.502 [3].
3.	PDU Session Establishment for UE2 as specified in clause 4.3.2.2.1 of TS 23.502 [3]. Optionally the SMF indicates the port number of UE1 PDU Session as part of port pair to the AF if the SMF determines the PDU Sessions of UE1 and UE2 are in the same 5G VN Group.
4.	Bridge Delay reporting for UE2 as specified in clause 4.16.5.1 of TS 23.502 [3].
5.	The AF determines the port numbers associateds to PDU Sessions of UE1 and UE2 are port pairs based on 5G VN Group information, local operator policy, or optionally according to the port pair indication in step 3. Then the AF calculates and reports the bridge delay between UE1 and UE2 to the TSN CP.
6.	When the TSN CP creates a TSN stream, tThe TSN CNC providesP informs the AF the Traffic Forwarding information (filtering database (FDB)), according to the TSN streams scheduled by TSN system, as specified in clause 5.28.2 of TS 23.501 [2].
7-8.	The AF determines that it is UE-UE TSC by combining FDB forwarding information on according to the ingress port number, and egress port number, and destination MAC address with the information on association between the MAC address used by the PDU Session, 5GS Bridge ID and port number on DS-TT, as maintained at TSN AFprovided in Traffic Forwarding information as they all associated to PDU sessions. Then the AF triggers the 5GC to generate a UL stream for PDU Session of UE1 and a DL stream for PDU Session of UE2 according to the PDU Session Modification Procedure as specified in clause 4.3.3.2 of TS 23.502 [3]. AF calculates the TSN QoS BAT of DL stream for PDU Session of UE2 as the sum of the TSN QoS BAT of UE-UE TSC and the bridge delay for PDU Session of UE1.
During step 8 of PDU Session Modification procedure, the SMF configures the UPF to handle the UL and DL stream via local switch as defined in clause 5.8.2.13 in TS 23.501 [2] since the PDU session supports 5GLAN and/or TSN AF indicates that this is for UE-UE TSC communication.
If Port Management Container with scheduling information is provided to the SMF in step 7 or step 8, the SMF will respectively calculate the TSCAI for the UL and DL stream. The SMF needs to perform TSCAI calculation considering two associated PDU sessions like the following.
-	TSCAI Burst arrival time for PDU session for UE1 for UL stream is calculated the same as described in clause 5.27.2 of TS 23.501 [2].
-	TSCAI Burst arrival time for PDU session 2 for DL stream is calculated the same as described in clause 5.27.2 of TS 23.501 [2]
NOTE:	The 5GS Bridge delay calculation could be updated e.g. if UPF residence time estimation is adopted.
Editor's note:	It is FFS how local switching delay is considered in the delay model.
[bookmark: _Toc26386440][bookmark: _Toc26431246][bookmark: _Toc30694644][bookmark: _Toc43906667][bookmark: _Toc43906783][bookmark: _Toc44311909][bookmark: _Toc44312022]6.3.4	Impacts on services, entities and interfaces
SMF:
-	If the AF does not maintain the 5G VN Group information, the SMF determines the UE port pair base on 5G VN Group information.
AF:
-	If the AF maintains the 5G VN Group information, the AF determines the UE port pair base on 5G VN Group information.
-	Need to perform TSCAI calculation considering two associated PDU sessions and indicates the UE-UE TSC to 5GS.
Npcf_SMPolicyControl_Update request:
-	If the AF does not maintain the 5G VN Group information, the SMF indicates PCF the (DS-TT, DS-TT) port pair.
Npcf_PolicyAuthorization_Notify:
-	If the AF does not maintain the VN Group information, the PCF indicates AF the (DS-TT, DS-TT) port pair.

* * * End of Change * * * *
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