


[bookmark: _Hlk520728905]SA WG2 Meeting #141E	S2-2007893
12 October – 23 October 2020
Source:	Nokia, Nokia Shanghai Bell
Title:	KI#2, Sol#4: Solution Update: Deterministic QoS for UE-UE TSC communication
Document for:	Discussion/Approval
Agenda Item:	8.5
Work Item / Release:	FS_IIoT / Rel-17
Abstract of the contribution: This contribution updates the solution #4 for Deterministic QoS for UE-UE TSC communication to solve open ENs.

[bookmark: _Hlk514274591]1		Discussion
This contribution discusses and proposes changes to resolve the ENs in Solution #4.
1. Editor's note:	It is FFS whether and how PCF can use the DNAI, PDU service type or traffic filtering information to decide the UE-UE traffic.
2. Editor's note:	it is FFS whether a new PDU service type (e.g. TSC or 5G VN) is needed or not.
3. Editor's note:	it is FFS whether it is feasible for UPF to detect the UE desinations for TSC traffic before the TSC traffic is schedule. What is the use case?
4. Editor's note:	it is FFS whether the UPF reporting also applies to UE to UE traffic that is sent to a multicast address. 
5. Editor's note:	it is FFS how a UPF differentiates between UE and non-UE destinations that are reachable over N19.
6. Editor's note:	It is FFS how this coordination works in detail and how to perform division of the QoS of UE-UE TSC request.
7. Editor's note:	It is FFS how Expected UEs behavior parameters are used to assist the UE-UE TSC configuration and continuity.
8. Editor's note:	It is FFS how PCF performs division of the AF request in PCC rules for the related PDU sessions.
9. Editor's note:	It is FFS how PCF makes the decision to monitor user plane traffic to identify UE-UE peers and whether this is feasible.
10. Editor's note:	It is FFS whether step 5 will be triggered before step 9.
11. Editor's note:	It is FFS how PCF performs division of the E2E TSC requirement in PCC rules for the related PDU sessions.
12. Editor's note:	It is FFS when and why the forwarding rules would be reconfigured.
13. Editor's note:	It is FFS how the SMF can determine the port pair by looking into the PMIC (considering also that PMIC should be transparently transferred by the SMF). It is FFS how a port pair can be established before communication starts. 
14. Editor's note:	It is FFS whether step 10 should occur immediately after step 1 or 2, or whether it is useful to determine the port pair at this time of this procedure.


For editor’s note 1, 2, and 4-8, and 12, the solution has been simplified and several parts are removed of the contribution so these ENs can be removed.
Proposal: Remove editor’s note 1, 2, 4-8, and 12. 

For editor’s note 3 UPF reports session ID of the target UE if it performs local switching. The SMF can then determine the corresponding UE-UE peers. Therefore, the solution works after the UEs have already established a default or dedicated PDU Session and are exchanging packets using local switching. 
For non-TSN scenarios, this optimization can be used to dynamically adjust TSC QoS requirements while the TSC Sessions are already running in both UEs. The events that happen in one of the PDU Sessions may impact the other session and risk the E2E TSC service compliance (e.g. due to UEs mobility the QoS (AN PDB and CN PDB) may be impacted or the session continuity, one of the UEs has released the connection, or load balancing), the PCF/SMF being aware of UE-UE traffic enable the coordinated operation at the two independently established PDU Sessions for TSC. 
For TSN scenarios, the knowledge of the potential UE-UE pairs and forwarding optimizations (i.e. local switching) can be used when reporting 5GS Bridge delays to the CNC. This information of the potential UE-UE pairs can be obtained after the UEs establish the PDU Session for TSC and prior the CNC schedules the streams if the UEs are exchanging non-TSN traffic (e.g. gPTP messages, or other Ethernet messages) or while the TSN traffic is already scheduled and the TSN AF decides to update the 5GS Bridge information while the TSC sessions are running.  
Proposal: Remove editor’s note 3.

For editor’s note 9 about how the PCF makes the decision to monitor user plane traffic, it can be based on several factors, such as DNNs that are used for TSC services, operator’s local policies for TSC, or when the 5GS is acting as an Ethernet bridge. It should be up to PCF implementation which ones to chose to trigger user plane monitoring for UE-UE peers.
Proposal: Remove editor’s note 9.

For editor’s note 10 regarding figure 6.4.3.2-1 steps 5 and 9, step 3 is already reconfiguring N4 Session to set up the reporting rules at the UPF for reporting session ID of the UE. Step 9 may reconfigure QER at the UPF. The procedure has been updated to split the PCF configuring SMF reporting and the SMF configuring the UPF to enable PCF’s request.
Proposal: Remove editor’s note 10 and update procedure description.

For editor’s note 11 about how the PCF performs division of the E2E TSC requirements, the PCF wil not perform the division of E2E TSC requirements. However, once UE-UE TSC traffic is recognized and using AF’s TSC QoS requests for the talker and the listeners, the PCF may update the authorized QoS or policies per UE combining the acceptable QoS requirements the TSC service will survive, the operator policy, the knowledge of the UEs capabilities and radio conditions, etc.
Proposal: Remove editor’s note 10 and update procedure description and functional description of the solution.
 
For editor’s note 13 regarding how the SMF can determine the port pair, the step has been corrected. The SMF does not learn the DS-TT pairs using PMIC, the SMF can request the UPF to provide port numbers (DS-TT/NW-TT pair) when establishing N4 Session (based on 23.502 clause 4.3.2 step 10b and 29.244 clause 5.26.2). The knowledge of the DS-TT port information per PDU Session can be later combined with the UE-UE peer report the UPF notifies session ID of the target UE to the SMF if it performs local switch.
Proposal: Remove editor’s note 13 and update the procedure description.

For editor’s note 14 about the DS-TT port pair determination at the TSN AF, the procedure description has been updated to allow the TSN AF to report potential pairs as soon as new UEs are connected to the DNN.
Proposal: Remove editor’s note 14 and update the procedure description.
2		Proposal
The following change is proposed for TR 23.700-20.

[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc44311910][bookmark: _Toc50536552][bookmark: _Toc50575304]6.4	Solution #4: Deterministic QoS for UE-UE TSC communication
[bookmark: _Toc30694646][bookmark: _Toc43906669][bookmark: _Toc43906785][bookmark: _Toc44311911][bookmark: _Toc50536553][bookmark: _Toc50575305]6.4.1	Introduction
The solution is proposed to solve Key Issue #2: UE-UE TSC communication. In this Key Issue, more than one UE attached to the 5GS are communicating with each other without involving the DN. The solution does not rely on 5G VN, but it may co-exist with 5G VN when supported. Figure 6.4.1-1 illustrates the target scenario a UE-UE pair that is assumed by this solution. In the figure, user plane packets sent by the source UE are delivered to the destination UE(s) through the UPF. It could be one or more SMFs controlling the UPF. In the assumed scenario, the UEs can be served by a single NG-(R)AN node or different NG-(R)AN nodes. Additionally, the serving SMFs may insert in the data path of a PDU Session an I-UPF (Intermediate UPF) between the common PSA UPF and the NG-RAN(s) to extend the service area of the common PSA UPF (e.g. due to UE mobility). Based on TS 23.501 [2], a PDU session is the association between the UE and a Data Network (DN) that provides a PDU connectivity service
This solution works with TSC UEs that are part of a 5GS bridge integrating into a TSN network, or with a standalone 5GS with IP or ETH PDU Session type.
When configuring the deterministic QoS for UE-UE TSC, the PCF and SMF need to perform session management for two associated PDU Sessions considering the information obtained from the AF (or TSN AF). The coordination of QoS parameters for UE-UE communications operates the same for IP or ETH PDU Session types.


Figure 6.4.1-1: UE-UE TSC communication scenario before UE2 mobility event


Figure 6.4.1-2: UE-UE TSC communication scenario after UE2 mobility event
[bookmark: _Toc30694647][bookmark: _Toc43906670][bookmark: _Toc43906786][bookmark: _Toc44311912][bookmark: _Toc50536554][bookmark: _Toc50575306]6.4.2	Functional Description
This solution is based on the following principles:
-	The deterministic QoS requirements for the TSC communication are obtained from the network administrator or AF, incl. TSN AF. The AF sends request separately for the talker (uplink traffic) and each listeners (downlink traffic).5GS determines that the requirement is for UE - UE communication and it applies the QoS requirements for QoS Flows for the two UE(s).
· The PCF determines QoS policies considering AF request(s) for the individual PDU Sessions are established for the talker and the listeners.
	Based on AF's request for UE-UE TSC traffic, or UE(s) requests for PDU Sessions for TSC or 5G VN traffic that can leverage UE-UE optimized routing, the PCF can determine the configured user plane traffic is targeting UE-UE communications and triggers the need for traffic monitoring at the UPF via SMF to identify UE peers. The set of information the PCF may use to identify UE-UE traffic can include: the requested attributes of the PDU (i.e. S-NSSAI, DNN, and optionally the DNAI if pre-configured values defined by the operator can be used to identify UE-UE traffic), PDU service type (e.g. TSC or 5G VN), and traffic filtering information (e.g. 5 Tuple).
Editor's note:	It is FFS whether and how PCF can use the DNAI, PDU service type or traffic filtering information to decide the UE-UE traffic.
Editor's note:	it is FFS whether a new PDU service type (e.g. TSC or 5G VN) is needed or not.
-	To monitor UE peers in a PDU Session, the PCF can request the SMF to notify when new UE destinations are detected in a PDU Session via Policy Control Request Triggers (PCRT) within the Session Management. Then, the SMF can configure via N4 rules (i.e. Packet Detection Rules and Usage Reporting Rule) at the UPF to classify the traffic and report back Session ID of the target UE (alternatively, target UE’s MAC@ or target UE’s IP@) if the UPF determines optimized UE-UE routing can be applied (i.e. local switching). When the UPF applies local switching (or routing via N19), it notifies the SMF the source UE- target UE peers, the SMF stores the UE-UE association.
NOTE: the solution applies to unicast addresses only, for cases where the traffic is switched at a single UPF (i.e., no N19). 
Editor's note:	it is FFS whether it is feasible for UPF to detect the UE desinations for TSC traffic before the TSC traffic is schedule. What is the use case?
Editor's note:	it is FFS whether the UPF reporting also applies to UE to UE traffic that is sent to a multicast address. 
Editor's note:	it is FFS how a UPF differentiates between UE and non-UE destinations that are reachable over N19.
-	Upon UE-UE pair notification from UPF, the PCF and/or SMF can determine the associated PDU Sessions. The PCF and may trigger recondigurationthe coordinated configuration of deterministic QoS for the PDU Sessions with UE-UE TSC communication under the same UPF.
For UE-UE TSC QoS management, when the PCF obtains the QoS requirements, it determines if the requirements apply to one leg of the user plane path (e.g. UEx-UPF) or to the end-to-end path (e.g. UE1-UE2). If QoS requirements for TSC UE-UE traffic are obtained via exposure framework (e.g. using Solution #5), the PCF can map AF's requests to individual UEs to the for the associated PDU Sessions involved in UE-UE communications. Other methods can be used to correlate traffic, for example, AF influencing traffic routing API includes an indication of traffic correlation when the information included in the request is targeting a group of UE(s). Based in this indication, the targeted PDU Sessions are correlated by a common DNAI in the user plane for the traffic the AF is influencing (clause 5.6.7 TS 23.501 [2]). If this API is used not only for traffic routed via N6 and it is extended for UE-UE communications, the same indication can be used to let the PCF identify the traffic influenced is UE-UE.
-	The UE-UE communication configuration may require the AF to send several requests targeting individual UE's PDU Sessions involved in the UE-UE TSC communication, or one request may target UEs pair and their required E2E QoS. If the AF is sending a single request targeting a pair of UE(s), then it may provide source and destination address and their UE IDs (e.g GPSIs).
-	The two PDU Sessions are established independently for UE-UE communications. The PCF configures UE1's policies when the PDU Session for UE1 is established. Later when the request for UE2 is received and the PDU Session is being established for UE2, UE2's policies are determined and if needed UE1's policies may be reconfigured. The PCF forwards the PCC rule to the SMF and the SMF applies the PCC rule for the corresponding UE's PDU Sessions and QoS Flows.
-	TS 23.501 [2]it states that the SMF may configure the UPF(s) to apply different traffic forwarding methods to route traffic between PDU Sessions. For example, depending on the destination address, some packet flows may be forwarded locally (i.e. UE-UE via common PSA UPF without DN), while other packet flows are forwarded via N19 and other packet flows are forwarded to N6. When the SMF is requested to report UE-UE peers, it configures the UPF with the appropriate N4 rules (i.e. PDRs, URRs, FARs) to notify destination addresses as the UPF performs the routing using the destination address when it does local switching for both ETH and IP PDU Sessions.
-	To coordinate UE-UE TSC communication configuration, more than one SMF may be involved (i.e. different SMF(s) being selected for the different PDU Sessions). The PCF(s) are responsible of providing the policies to individual SMF(s).
-	SMF and PCF functionalities enhancements: coordinate the configuration of the QoS parameters for the UE(s) considering UE-UE TSC communication based on QoS requirements and traffic routing information provided by the AF (or TSN AF) or UEs and/or dynamic policies.
Editor's note:	It is FFS how this coordination works in detail and how to perform division of the QoS of UE-UE TSC request.
SMF and PCF may use the Npcf_SMPolicyControl service to include an optional input to indicate the exchanged policy information applies to a UE-UE TSC case (e.g. an internal group identifier) or rely on implicit derivation from the PCC rule(s) configuration (e.g. service data flow detection) or the already reported UE peers by the UPF.
-	The SMF may insert an I-UPF on one leg of the UE-UE data path to extend the service area of the common PSA UPF if UEs mobility triggers the change to a NG-(R)AN node without connectivity to the common PSA UPF.
NOTE:	The proposal of insertion of an I-UPF is not specific to UE to UE communication.
-	The solution proposes that the SMF also indicates to the PCF that the QoS flows are targeted for local switch forwarding (i.e. where traffic is locally forwarded by a single UPF). The SMF can determine the forwading method using the UE peers reports from the UPF.Based on this PCF gets the information that the QoS Flows are targeted for UE-UE TSC communication (if not known already). Then, the PCF determines the QoS requirements for UE-UE TSC communication path for the PDU Sessions/QoS Flows (that belongs to the two different UE(s)) based on the requirements obtained from the AF).
-	When the PCF derives the PCC rules, and when the SMF(s) performs the mapping from the authorized QoS parameters within the PCC to the access specific QoS parameters, the UE(s) connectivity conditions are considered (e.g. achievable PDB).
-	SMF reconfigures the QoS requirements for the user plane (e.g. N4 session), the requested PDU Sessions and/or QoS Flows belonging to the UE-UE TSC communication based on the UEs policies.
-	Once the SMF determines UE-UE TSC traffic using the Session ID for the target UE (alternatively, target UE’s MAC@ or target UE’s IP@) reported by the UPF, it pairs the two DS-TT ports and reports back to the TSN AF after completing PDU Session procedures via PCF. 
-	TSN AF can compute the initial value for the 5GS Bridge delay for UE-UE TSC communication with the UE-DS-TT residence time value(s), PDB for the two QoS Flow(s). The 5GS Bridge Delay should be set as sum of UE-DS-TT-1 residence time, PDB of QoS Flow-1, PDB of QoS Flow-2, and UE-DS-TT-2 residence time. The bridge delay may be updated later based on QoS reconfiguration.
[bookmark: _Toc30694648][bookmark: _Toc43906671][bookmark: _Toc43906787][bookmark: _Toc44311913][bookmark: _Toc50536555][bookmark: _Toc50575307]6.4.3	Procedures
[bookmark: _Toc50575308]6.4.3.1	Procedure for AF providing UE-UE TSC QoS information
The procedure for the AF providing the configuration of deterministic QoS for UE-UE TSC communication is described in Figure 6.4.3.1-1. The steps are similar to the procedure defined in clause 4.3.6.2 of TS 23.502 [3].


Figure 6.4.3.1-1: Procedure for deterministic QoS coordination for UE-UE TSC communication
1.	The AF sends its TSC QoS request to the NEF (e.g. using solution #5) independently for talkers and listeners. The payload of the request includes one or more of the following parameters: Expected UEs behavior parameters that may assist UE-UE TSC configuration and continuity (e.g. expected UE moving trajectory, stationary indication, periodic time, traffic profile, etc) as described in TS 23.502 [3] clause 4.15.6.3, QoS requirements for the TSC communication (e.g. target UEs, S-NSSAI, DNN, DNAI, QoS requirements, etc).
Editor's note:	It is FFS how Expected UEs behavior parameters are used to assist the UE-UE TSC configuration and continuity.
2.	The NEF checks whether the AF is authorized to send the UE-UE TSC QoS request and forwards the request to the UDR. 
3.	The UDR updates the impacted UE(s) SM subscription data. 
4.	The UDR responds to the NEF.
5.	The NEF acknowledges the AF. To configure UE-UE TSC communicaitons, steps 1-5 may be performed one or more than onemultiple times to configure the talker and the listeners.depending if AF's request(s) can target one UE or all UEs.
6.	The PCF(s) that have subscribed to modifications of AF requests receive(s) a Nudr_DM_Notify notification of data change from the UDR.
7.	Tge PCF determines if existing PDU Sessions are potentially impacted by the AF request. For each of these PDU Sessions, tIf needed, the PCF updates the SMF with corresponding new PCC rule(s).
Editor's note:	It is FFS how PCF performs division of the AF request in PCC rules for the related PDU sessions.
8.	When a PCC rule is received from the PCF, the SMF may take appropriate actions to reconfigure the User user plane.
[bookmark: _Toc50536556][bookmark: _Toc50575309]6.4.3.2 Procedure for UE triggered UE-UE TSC configuration
The procedure for configuring UE-UE TSC routing from UE requests and for TSN deployments the reporting of DS-TT port pairs is described in Figure 6.4.3.2-1 when two UEs are assumed.




Figure 6.4.3.2-1: Procedure for UE-UE TSC routing reconfiguration and DS-TT port pair reporting
1.	UE1 initiates PDU Session Establishment procedure.
2.	UE2 initiates PDU Session Establishment procedure.
3.	For TSN scenarios, the TSN AF can determine the DS-TT port pair based on the collected DS-TT information for all UEs connected to the same TSN network.
3.4.	Based on previous AF's or UE's requests, the PCF determines the need to monitor user plane traffic to identify UE-UE peers and dynamically adjust QoS configuration for TSC traffic. The PCF requests SMF for notification (e.g. via a PCRT).
5.	 and tThe SMF configures UPF's N4 Session to report target UE’s session ID or target UE’s MAC@ or target UE’s IP@ (to enable determination of UE-UE local switching).
Editor's note:	It is FFS how PCF makes the decision to monitor user plane traffic to identify UE-UE peers and whether this is feasible.
4.6.	Inspecting the user plane traffic, the UPF identifies the PDU sessions for which optimized routing was employed based on MAC address learning (in case of Ethernet PDU Sessions) or IP address learning (in case of IP PDU Sessions). 
[bookmark: _GoBack]57.	The UPF reports the UE-UE peers to the SMF via N4 Session signaling. The UPF may report target UE’s session ID, MAC@ or IP@.
Editor's note:	It is FFS whether step 5 will be triggered before step 9.
68.	SMF stores UE-UE peers' information and reports to the PCF via SMPolicyControl service.
79.	PCF performs policy decision. The PCF derives the 5GS QoS parameters for the UE-UE TSC communication. For every UE, the PCF may determine a different QoS configuration (e.g. 5QI) considering AF TSC QoS requests, the E2E TSC requirement and UEs' connectivity status. 
Editor's note:	It is FFS how PCF performs division of the E2E TSC requirement in PCC rules for the related PDU sessions.
810.	PCF may update PCC rules and trigger the SMF to reconfigure the QoS requirements for the user considering the UEs policies and the requested PDU Sessions and/or QoS Flows belonging to the UE-UE TSC communication.
NOTE:	If multiple PCFs are applicable for the two UE(s), as described in TS 23.501 [2] clause 6.3.7.2, the PCFs can subscribe to receive the requests (via UDR). Each PCF may be subscribed to the known UE peers (not being served by itself) to receive notifications from the UDR when the QoS are configured for another PCF. Therefore, every PCF configures the QoS considering only the UE(s) it is serving and via UDR notifies the remain PCFs to check if the E2E requirement can be satisfied (i.e. one PCF cannot determine UE's policies including UEs it is not serving).
911.	SMF may determine the appropiate actions to reconfigure UE1's and/or UE2's user plane (e.g. forwarding rules, access specific QoS parameters, etc). 
Editor's note:	It is FFS when and why the forwarding rules would be reconfigured.
120a.	For TSN scenarios, the SMF can determine DS-TT port pair using UPF provided DS-TT port number during N4 Session establishment and UPF reported session ID for the target DS-TT when UPF performs local switching.  UE(s) requests (i.e. the DS-TT port information in the PMIC sent within the PDU Session Establishment/Modification requests) and  The SMF may reports the port pair to the TSN AF via PCF.
Editor's note:	It is FFS how the SMF can determine the port pair by looking into the PMIC (considering also that PMIC should be transparently transferred by the SMF). It is FFS how a port pair can be established before communication starts. 
10b.	For TSN scenarios, otherwise, the TSN AF can determine the DS-TT port pair based on the collected DS-TT information for all UEs connected to the same TSN network.
Editor's note:	It is FFS whether step 10 should occur immediately after step 1 or 2, or whether it is useful to determine the port pair at this time of this procedure.
[bookmark: _Toc30694649][bookmark: _Toc43906672][bookmark: _Toc43906788][bookmark: _Toc44311914][bookmark: _Toc50536557][bookmark: _Toc50575310]6.4.4	Impacts on services, entities and interfaces
PCF:
-	Recognition of UE-UE TSC communication based on the information received from AF request(s), traffic description, targeted PDU Sessions attributes, or UEs PDU Session procedure requests.
-	Conversion of the received TSC QoS requirements (end-to-end requirements) to 5GS QoS parameters and applying it also in case of UE-UE TSC communication.
-	Consideration of the policies of more than UE when deriving the PCC rules per UE.
-	Determination of UE-UE traffic monitoring.
SMF:
-	Recognition of UE-UE TSC QoS need based on the information received from the PCF and UEs requests (e.g. traffic description and targeted PDU Sessions attributes).
-	Reconfiguration of the user plane (e.g. N4 session) from more than one UE considering the UEs policies and the requested PDU Sessions and/or QoS Flows belonging to the UE-UE TSC communication.
-	Storage of UE-UE peers' information and forwarding to PCF.
UPF:
-	Reporting of source UE- target UE peers (involved in local switching) to the SMF based on UPF configured reporting rules (URR).
UDR:
-	Harmonizes the contexts for optimization between different PCF instances.


*** End Change ***
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