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Abstract: It proposes a new solution for KI#6 for FS_XRM.
1. Introduction/Discussion
In order to provide good service experience for users of real-time XR services, it is necessary to study how to meet the very low RTT latency requirements in wireless networks. This paper intends to propose the solution for the KI#6 to support uplink-downlink transmission coordination to meet Round-Trip-time (RTT) latency requirements between UE and N6 termination point at the UPF.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
6	Solutions
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc97036717][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change (All new texts)* * * *

[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97036718]6.X	Solution #x: Support for Round-Trip latency requirement
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97036719]6.X.1	Key Issue mapping
This solution is proposed to address the Key Issue #6: Whether and how to support uplink-downlink transmission coordination to meet Round-Trip-time (RTT) 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 requirements;
-	Potential QoS enhancements for uplink-downlink transmission coordination, with regard to the RTT latency requirements.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc97036720]6.X.2	Description
[bookmark: _Toc500949101]To provide good service experience for users, the XR services with real-time interaction typically require very low RTT latency (RTT latency refers to the remaining part of the end-to-end motion-to-photon (MTP) delay excluding the processing/rending time at the UE and server side). Thus, it is necessary to study how to meet the very low RTT latency requirements in 5GS.
This solution proposes a potential interaction between AF and 5GS and also QoS policy enhancement to support the uplink-downlink transmission meeting the RTT latency requirements, which can be summarized in the following three aspects:
1)	Provisioning of RTT latency requirement. The AF provisions/updates the RTT latency requirements to 5GS via NEF. 
2)	PCF determines and configures the UL/DL PDB during QoS flow setup. The PCF calculates the initial UL/DL PDB based on the RTT latency requirements provided by AF, and generates corresponding UL/DL QoS policies meeting the RTT latency requirement. 
3)	PCF adjusts UL/DL PDB when the one-way delay changes. The PCF updates the UL/DL QoS policies by allocating a new UL/DL PDB in case the one-way delay changes. The PCF can perceive the transmission delay based on QoS monitoring mechanism defined in TS 23.501[2]. The change of the one-way delay may be caused by the UE mobility or by the shortage of network resources.
[bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc97036721]6.X.3	Procedures
The AF provides the RTT requirements and the correspondent UL/DL flow description(s) to PCF via NEF, then the PCF generates the corresponding UL and DL QoS policies according to the RTT requirements. The procedure is shown in Figure 6.X.3-1 and described in detail as follows:
[bookmark: _GoBack]RAN
SMF
PCF
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3. PCF decomposes RTT and generates UL/DL QoS policies meeting the RTT requirement.
NEF
UPF
1. Nnef_AFsessionWithQoS_Create request (RTT requirements)
2. Npcf_Policy Authorization_Create request (RTT requirements)
UE
5. QoS monitoring and reporting
6a. PCF performs the adjustment of the UL/DL QoS policies.
6b. PCF reports the UL/DL delay
7. PDU session modification (updated the UL/DL PDB of QoS profiles).
4. QoS policy configuration

Figure 6.X.3-1: Procedures of the UL and DL coordinated transmission meeting RTT requirements
1.	The AF provides RTT requirement to the NEF using Nnef_AFsessionWithQoS_Create request. 
2.	The NEF performs authorization of the AF request. If the request is authorized, the NEF provides the RTT requirement to PCF by invoking the Npcf_PolicyAuthorization_Create request. Otherwise, NEF responses to AF that the request is not authorized and the procedure stops. 
[bookmark: OLE_LINK1]3.	The PCF performs the RTT latency decomposition to generate corresponding UL/DL PDB meeting the RTT latency requirement. PCF determines PCC rules based on the UL/DL PDB. Meanwhile, the PCF generates a reporting threshold (i.e. SMF should report to PCF in case the one-way delay exceeds the threshold).
4.	The PCF sends the PCC rules with reporting threshold to SMF. SMF distributes the corresponding QoS policies to UPF and RAN.
5.	Optionally, the PCF may activate the QoS monitoring procedure to monitor the UL/DL delays of the target service as defined in clause 5.33 in TS 23.501[2]. When the report threshold is exceeded, the UPF reports the monitored UL/DL delays to SMF and SMF sends them to PCF.
6a.	The PCF modifies the QoS policy to adjust UL and DL PDBs, according to the monitored UL/DL transmission delays and RTT latency requirements. 
6b.	Optionally, the PCF can report the network supported UL/DL PDB to the AF and the application server may adjust the related policy (e.g. the scheduling policy to reduce the rendering delay in application server side), or the AF may update the RTT requirement used for PCF to adjust the UL/DL PDB.
7.	The PCF sends the updated UL/DL QoS policy rules and reporting threshold to the SMF. The SMF initiates PDU Session modification procedure to update the UL/DL QoS policy.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688][bookmark: _Toc97036722]6.X.4	Impacts on services, entities and interfaces
AF:
-	Provide RTT requirement to the NEF;
NEF:
-	Provide RTT requirement to the PCF
PCF:
-	Determine UL/DL PDB based on RTT requirement.
-	Adjust UL/DL PDB based on the RTT requirement and updated UL/DL delay.
* * * * End of changes * * * *
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