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Abstract of the contribution: This contribution proposes a solution for key issue #6 (Uplink-downlink transmission coordination to meet Round-Trip latency requirements).
1 
Introduction
In SA2#149e, Key Issue#6 is agreed in TR 23.700-60 about uplink-downlink transmission coordination to meet Round-Trip latency (RTT) requirements as follows.  This contribution proposes a solution to solve this key issue.

2
Proposal
The proposed changes to TR 23.700-60 are the following:

START OF CHANGES
6.X
Solution #X: QoS enhancements to Meet RTT Requirement for XR and Media Services
6.X.1
Key Issue mapping

This solution addresses Key Issue#6 i.e. uplink-downlink transmission coordination to meet Round-Trip latency (RTT) requirements.
6.X.2
Description
6.X.2.1 Principles of the solution

· RTT requirements can be provided AF via AF-5GC interaction, if this is not provided by AF then it can be configured by 5GC.

· AF provided RTT requirements can be the total RTT value which contains the uplink and downlink.  If AF provided total RTT value requirements without uplink and downlink split, it is up to 5GS to decide whether and how to separate the RTT requirements in uplink and downlink directions.
6.X.2.2 Architecture Assumption of the proposed solution

· It is assumed that the AF may be able to provide the total RTT requirements and is able to perform AF-5GC interaction to provision such requirements to 5GC.

· It is assumed that for AR/VR and media services, from 5GS point of view, there is no packet level association among uplink and downlink packets, thus RTT requirement is measured for all the packets of the QoS flows in uplink and downlink directions.  For example, in case of cloud rendered gaming with or without AR/VR, there is no packet level one-to-one mapping between uplink motion tracking data and downlink visual content data.
6.X.3
Procedures

Figure 6.X-1 shows the high level procedure of the proposed solution.
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Figure 6.X.-1  High level procedure for the proposed solution

1. AF sends request to NEF regarding to RTT requirement
2. NEF performs authorization of AF request including RTT requirement
3. After authorization, NEF sends Npcf_Policy Authorization_Create request to PCF
4. PCF produce policy for RTT requirements including UL and DL directions, and also partition of PDB for CN and AN.
5. PCF sends Npcf_Policy Authorization_Create response to NEF to indicate the result.

6. NEF send Nnef_AFSessionwithQoS_Create response to AF to indicate whether the request is granted or not.
7. E2E procedures including control plane and user plane to meeting RTT requirements.
6.X.4
Impacts on services, entities and interfaces
AF：
· Provide RTT requirement to NEF or PCF

PCF:

· Produce requirements for RTT including UL and DL directions
· Partitioning of PDB between CN and AN
END OF CHANGES
5.6	Key Issue #6: Uplink-downlink transmission coordination to meet Round-Trip latency requirements


5.6.1	Description


In order to provide immersive experience for users, the XR/media services with real-time interaction typically require very low Round-Trip latency.


Typically, during the Round-Trip transmission for XR/media traffic, the uplink latency requirement and downlink latency requirement is unbalanced and variable. Currently the 5GS can configure the separate PDBs for separate QoS flows which can be used for uplink and downlink transmission respectively based on the latency requirement for corresponding UL/DL traffic from AF as specified in TS 23.503 [4]. But the challenge is how to meet the very low Round-Trip latency requirement with the variable and unbalanced uplink/downlink latency overhead. Since the AF lacks dynamic information of the current UL/DL situation, it is difficult for AF to split the RTT requirement into UL and DL delay requirements in an optimized way.


This key issue aims at addressing the following points for XRM:


-	Whether and how to support uplink-downlink transmission coordination to meet Round-Trip latency requirements between UE and N6 termination point at the UPF, including the following aspects.


-	Potential interaction between AF and 5GS for uplink-downlink transmission coordination, e.g. RTT latency requirement;


-	Potential QoS enhancements for uplink-downlink transmission coordination, with regard to the RTT latency requirement.
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