SA WG2 Temporary Document 							Page 1
[bookmark: _Toc148498815]SA WG2 Meeting #S2-160AHE	S2-2401029
22 - 29 January, 2024, Electronic	
Source:	Apple
Title:	KI#5: New Solution: Configurable PSDB for handling varying PDU Set sizes 
Document for:	Approval
Agenda Item: 	19.3
Work Item / Release:	FS_XRM Ph2 /Rel-19
[bookmark: _Toc462478989]Abstract of the contribution: This paper proposes a new solution to the KI#5 in 23.700-70 v0.2.0 
1	Discussion
The Rel-19 XRM Phase 2 study has an agreed key issue (Key Issue #5 in 23.700-70) on “QoS Handling when Traffic Characteristics Change Dynamically”.  An SDF carrying XRM traffic can change dynamically in many conditions. For example, the application can vary media encoding characteristics or the stream could have multiplexed data from different media types. A video stream itself may have frames of varying sizes which results in PDU Sets identified from the stream to have varying sizes.  
The Rel-18 work on XRM has specified the following PDU Set QoS parameters: 
1. PDU Set Delay Budget (PSDB).
2. PDU Set Error Rate (PSER).
3. PDU Set Integrated Handling Information (PSIHI). 
These QoS parameters are requested by AF based on the typical traffic characteristic of the stream. A single value of PSDB can be inefficient when the stream contains PDU Sets with high variance in their constituent PDUs. There is no justification for PDU Sets with smaller number of constituent PDUs to be delayed more than what the individual PDUs may have faced with legacy QoS parameter PDB. A possibility to handle multiple PSDB values that scale according to the PUD Set size would be beneficial for the overall delivery of service.      
This pCR proposes enhancing PDU Set QoS parameters with possibility to specify PSDB values that scale according to the PDU Set size for dealing with an XR stream with high variance in PDU Set size.  
.   
2	Proposal
It is proposed to adopt the following changes into TR 23.700-70 v0.2.0.
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	Solutions
	
	
	
	
	

	
	<Key Issue #1>
	<Key Issue #2>
	<Key Issue #3>
	<Key Issue #4>
	<Key Issue #5>

	#X
	
	
	
	
	x





[bookmark: _Toc510607461]		* * * * 2nd Change (all text new) * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc151453242]6.X	Solution #X: Configurable PSDB for handling varying PDU Set sizes 
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc151453243]6.X.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution addresses KI#5 “QoS Handling when Traffic Characteristics Change Dynamically”. The solution can also be considered applicable to KI#1 “Support of PDU set based QoS handling enhancement” since it proposes to enhance the information that AF/AS provides for PDU Set QoS parameters.  
[bookmark: _Toc151453244]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]An SDF carrying XRM traffic can result in PDU Sets which has high variance in the number of constituent PDUs. A video stream itself may have frames of varying sizes which results in PDU Sets identified from the stream to have varying sizes. The media encoding characteristics could also result in dynamic change in frame sizes and hence PDU Set size. 
Such a high variance in PDU Set size makes it difficult for 5GS to work with a single PSDB value. PDU Sets with lesser number of PDUs may suffer more delay even in non-congestion cases since the NG-RAN scheduling may be working with the higher PSDB specific to this QoS Flow.  
PSDB is specified as a function of the size of the PDU Set. This is realized as a set of two values {PSDB1, PSDB2} and a size threshold N, where PSDB1 applies for PDU Sets with number of PDUs <N and PSDB2 applies for PDU Sets with number of PDUs >= N.  
This method also helps in the case where UPF maps unmarked PDUs to a PDU Set. 
AF provides the set of PSDB values and threshold for PDU Set size N. 
This information is provisioned by PCF to the SMF as part of PDU Set Control information. SMF provides this information to NG-RAN as part of QoS Profiles. 
NG-RAN dynamically applies the applicable PSDB for scheduling decisions based on the marked PDU Set size when receiving DL PDU Sets from UPF.  NG-RAN can use the higher PSDB value for configuring link layer functions.  
Editor's note: Whether the same GFBR/MFBR can be used for very difference frame sizes and the resulting PDU Sets which will be very different in size is FFS.
Editor's note: How RAN performs admission control for multiple PSDBs, specifically if RAN is not aware how large the related PDU sets will be, is FFS.
[bookmark: _Toc151453245]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]

	


1. AF provides the PSDB configuration and the applicable PDU Set size thresholds through the AF Session with Required QoS service 
2. PCF derives the PCC rules with the configurable PSDB values in the PDU Set Control information 
3. SMF provisions the QoS Profiles to NG-RAN 
4. UPF performs PDU Set identification and marking for the received DL PDUs 
5. NG-RAN determines the applicable PSDB for scheduling based on received PDU Set size. 

[bookmark: _Toc151453246]6.X.4	Impacts on services, entities and interfaces
AF: Provisions PSDB configuration information including PSDB values and their associated PDU Set threshold sizes.
PCF: Provisions PSDB configuration to the SMF.
NG-RAN: Dynamically determines the PSDB for scheduling decision based on received PDU Set size.  

* * * * End of Changes * * * *
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