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Discussion
This paper proposes conclusions and way forward for KI#6 in TR 23.700-60

Proposal
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Most of the solutions proposed to address key issue #6 consider the need to address round trip latency requirement from the AF. Also, they propose the need to consider delay budget for a given flow direction. Detailed comparison of various solutions can be found in the table below.
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	KI#6

	Uplink-downlink transmission coordination to meet Round-Trip latency requirements

	Challenge addressed
	XR services with real-time interaction typically need to meet the very low round-trip latency (latency between UE and N6 termination point at the UPF) requirement with a variable or unequal uplink/downlink latency. UL and DL traffic experience different transmission latencies due to the different size of the content UL and DL PDUs carry

	
Solution
	#27
	#28
	#29

	
	RT latency split for two QoS flows used for UL and DL respectively
	RAN split RT latency for single QoS flow
	Two Way Delay Budget
(TWDB)

	
RT latency requirements
	   AF                              PCF
AF provides RT latency requirement with the AF session information to the PCF directly when the AF is trusted 
	

	
	AF           NEF          PCF
AF provides RT latency requirement with the AF session information to the PCF via NEF when the AF is untrusted
	

	Authorization
	NEF performs authorization of the AF request
	

	






Split of RT latency requirement and PCC rules/TWDB
	PCF splits RT latency requirement into an UL and a DL PDB such that

UL+DL ≤ RT Latency requirement


and generates 2 PCC rules (UL & DL) and assigns 5QI acc to the PDBs
	The PCF uses 1/2 RT latency requirement to map 5QI and issues a PCC rule that includes RT latency requirement.

If the PCF authorizes the RAN to split UL/DL PDB based on the RT latency, the PCF issues a PCC rule.
	TWDB is the new 5QI parameter
TWDB= UL PDB +DL PDB 
                      OR
DL PDB = TWDB – UL transmission latency

PCF determines the QoS flows for which TWDB applies along with the split for UL and DL based on application characteristics

If a dynamic split applies, then SMF can also indicate the split for the UL and DL

Alternatively, the split of the TWDB can be decided by the network (i.e., the amount of TWDB allocated to UL and DL) and can be updated dynamically for a given QoS Flow.


	

QoS policy configuration
	SMF receives these PCC rules from PCF and performs QoS flow establishment signaling with RAN and configuration of UPF
	If the RT latency requirement is provided, the SMF performs QoS flow binding based on the received RT latency requirement in the PCC rule from the PCF and includes the RT latency requirement in the QoS profile
	SMF sends the indication whether the TWDB applies or not along with the split for UL and DL to NG-RAN


	
QoS monitoring and reporting
	PCF may issue two QoS monitoring policies to request monitoring UL and DL delay and UPF reports the respective monitored UL/DL delay to SMF which notifies PCF
	
	

	

Readjusting UL and DL PDBs
	Based on the received QoS monitoring result, PCF can readjust (semi-statically) UL and DL PDBs, and modify the 5QI in the PCC rules accordingly and send the updated PCC rules to the SMF
	Based on the received RT latency requirement, the RAN can adjust the UL PDB and the DL PDB on its own, and guarantees the sum of the UL PDB and DL PDB does not exceed the RT latency requirement
	For this 5QI, PER determination is mainly based on TWDB requirement and not just based on the PDB. If TWDB is not explicitly defined (N/A), its value is the sum of DL and UL PDBs. TWDB is defined only for services that have both DL and UL QoS flows.





8	Conclusions
8.x 	Key issues #6: Uplink-downlink transmission coordination to meet Round-Trip latency requirements.
The following bullet points summarize the principles for the way forward:
· AF provides RT latency requirement with the AF session information to the PCF via NEF when the AF is untrusted.
· The choice of 5QI should be in such a way that the UL+DL ≤ RT Latency requirement. PCF splits RT latency requirement into an UL and a DL PDB such that the UL + DL PDB ≤ RT Latency requirement.
· PCC generates 2 PCC rules (UL & DL) and assigns 5QI according to the PDBs for each Flow direction. Alternatively, for a given 5QI characteristics, PDB can be associated to each flow direction (UL & DL). In addition, round trip delay can be defined for a 5QI.
· For the 5QI with round trip delay, PER determination is mainly based on round trip delay requirement and not just based on the PDB for a single direction. If round trip delay is not explicitly defined, round trip delay value is the sum of DL and UL PDBs. Round trip delay is defined only for services that have both DL and UL QoS flows.
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