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[bookmark: _Hlk106896441]Abstract: Evaluation and conclusion for KI#6 is proposed.
1. Introduction
[bookmark: _Hlk106896449]This paper intends to propose the evaluation and conclusion for KI#6 about the uplink-downlink coordination to fulfil the round-trip latency requirements.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change, all new * * * *
[bookmark: _Hlk106896486] 7.x	Evaluation for Key Issue #6: Uplink-downlink coordination to fulfil round-trip latency requirements
Currently there are 4 candidate solutions, Sol#27, #28, #29 and #X(S2-2206232) focusing on the UL/DL coordination to meet the round-trip latency requirements. 
The basic idea is to adjust the UL/DL PDBs based on the monitored UL/DL latency results in order to fulfil the RT latency requirements. Based on the parameters provisioned from AF, enhancements to the PCC rule, UL/DL latency monitoring and the RT PDB adjustments, the three solutions are evaluated as below. 
Table 7.6-1 Candidate Solutions
	Solutions
	Sol#27
	Sol#28
	Sol#29
	Sol#X(S2-2206232)

	Parameters provisioned by AF
	RT latency requirements
	RT latency requirements
	N/A
	RT latency requirements 

	PCC rule enhancements
	· UL/DL PDB splitting,
· UL/DL QoS policy decision;
· Trigger UL/DL QoS monitoring policies.
	· UL/DL PDB =1/2 RT latency requirements;
· RT latency requirements inside.
	New param. of 5QI
· Sum of UL/DL PDB as a new parameter 
· UL or DL PDB for a single 5QI.
	QoS correlation indication;
Alternative QoS Parameter Sets for both UL and DL QoS Flows.


	UL/DL latency monitoring
	UL/DL QoS monitoring configurations to RAN.
	RAN implementation
	N/A
	RAN implementation

	RT adjustments
	· QoS monitoring results from SMF to PCF;
· PCF adjusts UL/DL PDB accordingly.
	RAN adjusts UL/DL PDB on its own based on RT latency requirements from SMF.
	The TWDB may be split periodically or based on the variation of the transmission latency in each direction.
	RAN chooses the proper QoS Profiles based on the Alternative QoS Profiles for UL/DL QoS Flows on its own.

	Impacts
	AF, PCF
	AF, PCF, SMF, RAN
	PCF, SMF, RAN
	AF, PCF, SMF, RAN



In Sol#27, the RT latency requirements are provisioned from AF. Then PCF splits the UL/DL PDB and generates the QoS monitoring policies for UL/DL latency monitoring. When the XR services starts, the UL/DL QoS monitoring results will be sent from SMF to PCF and PCF will check if the currently UL/DL latency can meet the RT latency requirements. If not, PCF shall adjust the UL/DL PDB accordingly to fulfil the RT latency requirements.
This solution mainly reuses the current QoS mechanism. The PCF-adjusted PDBs based on QoS monitoring results may be not supported in RAN.
In Sol#28, similar to the above one, the RT latency requirements are provisioned from AF and PCF splits the UL/DL PDB for one single QoS Flow. Then SMF performs QoS Flow binding based on the received RT latency requirements from PCF and sends the QoS Profile to RAN with the RT latency requirements. Based on the RT latency requirements, the RAN can adjust UL/DL PDB on its own.
In Sol#29, the RT latency, as known as two-way delay budget (TWDB) is proposed to be added as a QoS parameter for specific 5QI. Currently, a 5QI is associated with the same PDB for both UL and DL directions. The TWDB can be added as a new QoS characteristics associated with the 5QI or the current PDB can be explicitly marked as UL/DL directions.
Different UL/DL PDBs for one QoS Flow means that may need two different associated radio bearers, which conflicts with the current 5G QoS design. Compared to the current two separate QoS Flows with two PDBs for UL and DL, it seems no benefits to put two different PDBs in one single QoS Flow.
In Sol#X (S2-2206232), PCF may generate the alternative QoS parameter sets for UL and DL QoS Flows based on the RT latency requirements from AF. The SMF sends alternative QoS Profiles to RAN for the UL and DL QoS Flows, together with the RT latency requirements and the QoS correlation indication. The RAN then based on the monitored UL/DL latency jointly selects proper QoS Profiles for the UL and DL QoS Flows to guarantee the RT latency requirements.
* * * * Second change, all new * * * *
8.6	Conclusions for Key Issue #6: Uplink-downlink coordination to fulfil round-trip latency requirements
Based on the above evaluation, the following principles are proposed as baseline for normative work:
-	The AF provides RT latency requirement to the PCF directly or via NEF.
-	The PCF generates alternative QoS parameter sets for UL/DL QoS Flows according to RT latency requirement. The PCF sends a QoS correlation indication, RT latency requirement, Alternative QoS parameter sets as part of PCC rules to SMF then to RAN. 
[bookmark: _GoBack]-	When PDB of one of UL/DL QoS Flows cannot be satisfied, RAN chooses the proper Alternative QoS Profiles for both of UL/DL QoS Flows to fulfil the RT latency requirement. RAN report these changes via QoS Notification Control procedures.

* * * * End of changes * * * *
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