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2. [bookmark: _Hlk87257355]Justifications
1 - Application-Network Collaboration
[bookmark: OLE_LINK28]A)View from majority of contributions is added (with markup). However, there are other views in (S2-250905, S2-2509075, S2-2509049): Is a user plane solution needed, or should it be only in WT 1.2 QoS, or not at all?  
Motivation for this WT from proponents include the following:
- QoS is assigned to a PDU session and with encrypted packets it is not feasible for the network to know how to divide that QoS equitably between flows of the session that are dynamic (added/removed during session);
- relative priority of flows, application/flow characteristics (only application client side can provide this).
- immediate change in bandwidth by network can cause flow congestion/collapse (signal is sent to modem – PDU session modify, but is not available to the application).

B) Other clarifications:
(S2-2508350): “Whether and how to support a mechanism to address the dynamic change on the server IP address over UP”
This is the same as a new flow added in a PDU session: it is covered by the text in (1)
(S2-2508350): “Whether and how to support traffic identification and QoS differentiation for the QUIC traffic with dynamical change CID in 6G.”
This issue is identified in 5.X.1 (“ …QUIC connection migration which cause 5-tuple change ..”). CIDs may be negotiated E2E at some point/or frequently. But the negotiation is encrypted, and CIDs are encrypted in transmission.
(S2-2508400) “Whether and how to support negotiable data transmission mechanism between UP and data collection functions.
Only the general mechanism would be covered under WT#1.2 UP Arch.
[bookmark: OLE_LINK14](S2-2508522) “Whether and how to enhance application-network collaboration for 6G user plane traffic to enable the UE/AS to exchange information with the network that allows the network to adapt to application traffic or vice versa.”
“Exchange” of information has been noted by several contributions.
(S2-2509158) New clause “…a general unified framework on signaling exchange for session management via user plane path ..”
This would add a duplicate signalling mechanism. The “information exchange” in (1) should be sufficient to cover the identified gaps.

2 CP-UP Interaction 
Simplify N4 vendor options and support simple services (e.g., FWA) (S2-2509111).
Alternate views: (S2-2508466, S2-2508847) suggest deletion.

3 SBA for N4
[bookmark: OLE_LINK25][bookmark: OLE_LINK26](S2-2508466) indicates that this is a solution.
(S2-2508847) indicates that SBI for N4 may complicate interworking. Enhancing PFCP should be considered.
The SBA aspect is general (i.e., not specific to user plane) and if needed should be studied in WT1.2 SBA.
The bullet point is deleted with change mark “8847-8466”.
4 Flexible User Plane
[bookmark: OLE_LINK31](S2-2509049) requests clarification for “Flexible User Plane”.
From (S2-2508613) Flexible in this context means that 3GPP system can measure and reselect to ensure optimal end-to-end performance. Added new “NOTE x4”.
[bookmark: OLE_LINK33](S2-2508466) has similar text/bullet point 4 for “service requirements” and bullet point 5 for “session continuity, mobility”. Combined both into the same clause for “flexible user plane”.

5 SSC and Mobility
[bookmark: OLE_LINK34] (S2-2508613) identify gaps to mobility and session continuity related to HRLLC, (S2-2508466) to runtime and dynamic redundant user plane, and (S2-2508847 to most demanding services (e.g., URLLC).
[bookmark: OLE_LINK27]6 Others:
[bookmark: OLE_LINK6][bookmark: OLE_LINK12](S2-2508221): “Whether and how to enhance the user plane handing for new capabilities or services(e.g., AI, Computing) in UPF.” 
Service specific issues should be addressed by that service. General UP enhancements seem to be captured already.

Many companies prefer enhancing the UP architecture, but a few companies seem to lean towards new UP architecture/ replace 3GPP UP protocol (GTP-U) with SRv6. (note that transport underlay can be SRv6, SR-MPLS or IGP with GTP-U already).
In line with the understanding from SA2#170: architectural aspects of the user plane will be studied in WT1.2 User Plane Architecture (and protocol aspects in CT4).
Therefore, the suggestion for all WT is to motivate and identify specific system aspects to be studied (just high level use cases/desired service characteristics are not enough). Companies can then bring solutions to these WT that are enhancements, or new UP architecture if there is no common understanding before the solution stage. 
· (S2-2508221): “Whether and how to support replacing GTP-U with SRv6.”
This is a protocol issue for CT4.
· [bookmark: OLE_LINK19][bookmark: OLE_LINK18]S2-2508350) “lot of signalling for SMF to relocate a UPF once a UPF suffers a heavy load”, “ .. SRv6 supports real-time adjustment of the UP path”.  
· (S2-2508994): new bullet point 1: - “Explore new transport protocol or alternate methodologies which can meet performance, scalability, security and other needs of the future 6G network.” 

(S2-2508994): bullet 1 on interworking and migration – addressed in WT 2 is added to the WT; SBA should be addressed in WT1.2 SBA item.
Key Issues:
As there were no KIs defined in the last meeting, companies have updated with multiple formats (sub-issues, different expansion from WT, etc.) and is difficult to converge/adopt a common format. This needs to be resolved.
In this first revision, the approach taken is to complement the “list” in WT section with additional KI details from various company contributions.

**** First Change ****
Annex A.X. WT #1.2 User Plane Architecture
[bookmark: OLE_LINK143][bookmark: OLE_LINK129][bookmark: OLE_LINK90][bookmark: OLE_LINK86]In order to support 6G user plane for a diverse set of applications and traffic patterns, the following are studied: 
1. [bookmark: OLE_LINK123][bookmark: OLE_LINK47][bookmark: OLE_LINK76][bookmark: OLE_LINK4][bookmark: OLE_LINK38][bookmark: OLE_LINK48]Whether and how to enable that UE/application and 6G CN can adapt the handling of application traffic (e.g. for packet detection, QoS, handling of headers) when e.g. application traffic is encrypted or IP addresses change dynamically, including:
- study whether and how UE/application and the 6G CN exchange information via the user plane path which can be used to apply PCC rules for the application traffic e.g. for the purpose for packet detection, QoS, charging, handling of headers, etc.
[bookmark: OLE_LINK50] 	NOTE: applying PCC rules require visibility of E2E headers (packet detection, header enrichment, etc.)
2. Whether and how to enhance CP-UP functional split for better multi-vendor interoperability.
3. Whether and how to extend the service-based architecture for the user plane control interface to UPF.  
4. [bookmark: OLE_LINK54][bookmark: OLE_LINK41][bookmark: OLE_LINK3][bookmark: OLE_LINK8]Whether and how to enhance flexible user plane (by UPF (re)selection) for different service requirements considering path performance and capability between access network and data network 
5. [bookmark: OLE_LINK2][bookmark: OLE_LINK100][bookmark: OLE_LINK61][bookmark: OLE_LINK22]Whether and how to enhance the user plane handling for session continuity and mobility for demanding services and redundant user plane with consideration of network performance (e.g. avoid the anchoring of UE traffic to reduce sub-optimal path).
NOTE y:  Study user plane Interworking and Migration in coordination with WT#2.

**** Second Change ****
5.X. Key Issue #X: User Plane Architecture
5.X.1	Key Issue #X.1 Enhanced Network-Application collaboration by on-path information exchange	Comment by FW: On-path Traffic Characteristics Information Exchange?
Expectations for network capabilities and application performance continue to rise with 6G, however:
· [bookmark: OLE_LINK64]Application traffic is increasingly encrypted, and the execution of some policy rules (traffic detection and actions) is often not possible. Traffic identifiers that networks have historically relied upon for traffic detection are becoming less stable or opaque. Server Name Indication (SNI) is increasingly encrypted, connection 5-tuples are volatile due to mobility (with NAT rebinding, multipath, and QUIC connection migration which cause 5-tuple change), and IP 3-tuples cannot be treated as distinct flow identifiers in upcoming deployments.
· Using End-to-end protocol fields to determine performance is becoming impractical. The ability of networks to observe, measure, and demonstrate delivered performance is being limited by encryption and header integrity.
· Applying a Maximum Bit Rate (MBR), and general throttling mechanisms interact poorly with modern media and interactive applications, create complications for adaptive bitrate algorithms and disrupt latency-sensitive transport behaviour, thus degrading user experience.
· Insertion/detection of protocol headers for sharing information between network and endpoint has become impossible, ineffective and inappropriate by encryption in modern protocol designs.
[bookmark: OLE_LINK52]This key issue will study whether and how to enhance application-network collaboration for 6G user plane traffic, which may be encrypted, to enable the application endpoints and the network to exchange information on-path to allow the application and network to adapt to user plane resources for flows in an established PDU session.	Comment by FW: # Comment that “enhance application-network collaboration” is too generic. Restate to: “support exchange of traffic characteristics information”?
# Comment that uplink does not need UP solution.
Add NOTE to state this on uplink?
NOTE x1a: Application-network information exchange should be authorized and validated by the operator. 
NOTE x1b: "on-path" refers to exchanging the information on the same path as the application traffic. 
NOTE x1c: This WT needs to be coordinated with the 6G work on the QoS framework, and the common exposure framework.

5.X.2	Key Issue #X.2 Enhanced User Plane Architecture for 6G control interface towards UPF
This key issue is focused towards improving the interaction of UPF with control plane entities and include:
· Whether and how to enhance CP-UP interaction for better multi-vendor interoperability, e.g. by identifying options on the N4 interface and studying how to remove them in the 6G System.

5.X.3	Key Issue #X.3 Enhancements on User Plane Flexibility
[bookmark: OLE_LINK53]This key issue should focus on whether and how to enhance flexible user plane (i.e., UPF (re)selection) for different service requirements, session continuity, mobility considering path performance and capability between access network and data network (e.g. avoid the anchoring of UE traffic to reduce sub-optimal path):
a. Study whether and how to establish/adjust user plane path by (re)selecting UPF(s) with consideration of service requirements and path performance and capability between access network and data network.
b. Study whether and how to improve transmission quality by reducing impacts of N6 path.
c. Whether and how to select/establish/adjust user plane path to satisfy service requirements, including latency, jitter, bandwidth, and packet loss for each segment between access network and data network.
d. Whether and how to avoid sub-optimal routing caused by static anchoring or lack of path performance awareness.
e. Study how to optimize control signalling to minimize the time for user plane path (re-)establishment between access network and data network.

NOTE x3a: Solutions should minimize the impact on re-establishment (i.e. release and creation) of resources/context in various entities (such as UE, RAN), triggered due to change of UP path.   
5.X.4 	Key Issue #X.4 User Plane Enhancements related to mobility and session continuity
[bookmark: OLE_LINK36]Along the 5G releases, mechanisms have been specified and evolved to handle user mobility and session continuity, including capabilities for most demanding services (e.g. URLLC). The KI should focus on enhancements addressing gaps and opportunities to optimize the procedures.
The following aspects should be studied under this Key Issue:
· Whether and how to enhance the user plane handling for session continuity and mobility for demanding services like URLLC and redundant user plane with consideration of service requirements and network performance.

**** End of Changes ****
