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1	Introduction
This contribution gives a short overview of the status of the XR work in SA2.
2	Status
2.1	Overview
Since the last RAN2 meeting, the following has happened on SA2 side:
· Version 1.3.0 of the TR was agreed  already considered in POST email discussion;
· Version 2.0.0 of the TR was agreed  MCC editorial update of version 1.3.0;
· Version 18.0.0 of the TR was published  MCC editorial update of version 2.0.0;
· The SA2 XR study was completed;
· A new SA2 work item was agreed with a completion date set to June 2023 [SP-221326];
· An LS on support for PDU Set over a non-3GPP access was sent to BBF  to highlight the definition of a PDU set and conclusions of KI#3 on 5GS information exposure for XR/media Enhancements [S2-2211407];
· A Reply LS on PDU set handling was sent to RAN2 [S2-2301378];
· A Reply LS on XR and Media Services was sent to RAN1 [S2-2301384].
2.2	Discard
First, there seems to be some inconsistencies in the naming of the Integrated Handling Indicator:
-	The conclusion of the SA2 TR mentions PDU Set Integrated Indication;
-	RAN2 has used PDU Set Integrated Indication (PSII) – based on the above;
-	Other section of the SA2 TR talk about PDU Set Handling (PSH) indicator;  
-	The SA2 LS refers to PDU Set Integrated handling Indication (PSIHI).
To minimise possible time-consuming exchanges with SA2 on which term to adopt, we suggest adopting the latest term they used: PSIHI. 
With the agreed PSIHI, the earlier possibility of having a subset of PDUs being necessary becomes no longer valid: the PSIHI signals whether all PDUs are needed. As a result, the following text from the RAN TR is no longer valid:
	
When a certain number of PDUs of a PDU Set are known to be required by the application layer to use the corresponding unit of information (for instance due to the absence or limitations of error concealment techniques, see TR 26.926 [6]), as soon as the number of PDUs known to be lost exceeds this number, the remaining PDUs of that PDU Set are no longer needed by the application and may be subject to discard operation (see subclause 5.3.2).
NOTE 1:	This depends on the application and it cannot always be assumed that the remaining PDUs are not useful and can safely be discarded.
NOTE 2:	In case of Forward Error Coding (FEC), active discarding of PDUs when assuming that a large enough number of packets have already been transmitted for FEC to recover without the remaining PDUs is not recommended as it might trigger an increase of FEC packets (see S4aV220921 [14]).
Editor's Note: the latest SA2 agreements on PSII need to be taken into account to update the description of discard operation.
[...]
For PDCP discard operation in uplink, the timer-based discard operation (when configured) should apply to all SDUs/PDUs belonging to the same PDU Set. Furthermore, when, for a PDU Set, the number of PDUs known to either be lost or associated to discarded SDUs, exceeds a threshold (see subclause 5.1.1), all remaining PDUs of that PDU Set could be discarded at the transmitter to free up radio resources.
Editor's Note: the latest SA2 agreements on PSII need to be taken into account to update the description of discard operation.
NOTE: this means that the granularity of the discard operation at PDCP in the transmitter should be the PDU Set.




A possible update would be:
	
When a certain number of PDUs of a PDU Set are known to be required by the application layer to use the corresponding unit of information (for instance due to the absence or limitations of error concealment techniques, see TR 26.926 [6])the PSIHI is set for a PDU set, as soon as the number ofone PDUs is known to be lost exceeds this number, the remaining PDUs of that PDU Set are can be considered as no longer needed by the application and may be subject to discard operation (see subclause 5.3.2).
NOTE 1:	This depends on the application and it cannot always be assumed that the remaining PDUs are not useful and can safely be discarded.
NOTE 2:	In case of Forward Error Coding (FEC), active discarding of PDUs when assuming that a large enough number of packets have already been transmitted for FEC to recover without the remaining PDUs is not recommended as it might trigger an increase of FEC packets (see S4aV220921 [14]).
Editor's Note: the latest SA2 agreements on PSII need to be taken into account to update the description of discard operation.
[...]
For PDCP discard operation in uplink, the timer-based discard operation (when configured) should apply to all SDUs/PDUs belonging to the same PDU Set. Furthermore, when, for a PDU Set for which the PSIHI is set, the number of one PDUs is known to either be lost or associated to a discarded SDUs, exceeds a threshold (see subclause 5.1.1), all remaining PDUs of that PDU Set could be discarded at the transmitter to free up radio resources.
Editor's Note: the latest SA2 agreements on PSII need to be taken into account to update the description of discard operation.
NOTE: 	 this This means that the granularity of the discard operation at PDCP in the transmitter should be the PDU Set when the PSIHI is set.




Note that strictly speaking, the PSIHI is not set per PDU set but per QoS flow carrying the PDU sets. If that is not clear in the suggested changes above, a NOTE could be added or an alternative wording mentioning the QoS flow and/or radio bearer.

2.3	PDU Set Handling
In their Reply LS [S2-2301378], SA2 states the following:
	
[…]
The PDU Set comprises of one or more PDUs for which the following PDU Set QoS parameters are applicable: 
· PDU Set Delay Budget (PSDB)
· PDU Set Error Rate (PSER)
· PDU Set Integrated handling Indication (PSIHI)
SA2 also agrees to define PDU Set importance that is conveyed on per-PDU Set basis.  All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI.  The PDU Set importance of the different PDU Sets within one QoS flow can be different. 
[…]
SA2 has agreed that 1) Different types of PDU set can be mapped into the same QoS flow if their PDU set QoS parameters (and other QoS characteristics, e.g. 5QI, ARP) are the same. One QoS flow is associated with one PSER and one PSDB at any time. 2) Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information.
As concluded by SA2 in the FS_XRM study, the PDU Set information ‘PDU Set importance’ may be provided by the UPF to NG-RAN via GTP-U header of user plane packet. It may be used by NG-RAN for PDU Set level packet discarding in presence of congestion.
SA2 defined a new QoS parameter PDU Set Error Rate (PSER) and kindly asks RAN2 to provide feedback on this new QoS parameter in relation to its intended purpose i.e. appropriate link layer protocol configurations.



As a result, the following text from the RAN TR could be clarified:
	
The following information may be provided by the CN to RAN (see TR 23.700-60 [9]) to assist the handling of QoS flows and PDUs:
-	Semi-static information for both UL and DL provided via control plane (NGAP):
-	Periodicity for UL and DL traffic of the QoS Flow via TSCAI/TSCAC;
-	Traffic jitter information (e.g. jitter range) associated with each periodicity of the QoS flow;
Editor's Note: the applicability of the jitter information to UL is FFS.
-	PDU Set QoS parameters:
-	PDU Set Error Rate (PSER): defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol but that are not successfully delivered by the corresponding receiver to the upper layer (see TR 23.700-60 [9]).
NOTE: 	In this release, a PDU set is considered as successfully delivered when all PDUs of a PDU Set are delivered successfully.
-	PDU Set Delay Budget (PSDB): time between reception of the first PDU and the successful delivery of the last arrived PDU of a PDU Set (see TR 23.700-60 [9]). PSDB is an optional parameter.
-	PDU Set Integrated Indication (PSII) i.e. whether all PDUs are needed for the usage of PDU Set by application layer.
-	Dynamic information for DL provided by user plane (GTP-U header):
-	PDU Set Sequence Number;
-	PDU Set Size in bytes;
-	PDU SN within a PDU Set;
-	End PDU of the PDU Set;
-	PDU Set Importance: this parameter is used to identify the importance of a PDU Set within a QoS flow. RAN may use it for PDU Set level packet discarding in presence of congestion;
-	End of Data Burst indication in the header of the last PDU of the Data Burst (optional).
Editor's Note: the impacts of these latest agreements by SA2 still need to be processed by RAN2.




The first Note of the above text is also not consistent with the PSIHI anymore and should be removed.
A possible update would be:
	
The following information may be provided by the CN to RAN (see TR 23.700-60 [9]) to assist the handling of QoS flows and PDUs:
-	Semi-static information for both UL and DL provided via control plane (NGAP):
-	Periodicity for UL and DL traffic of the QoS Flow via TSCAI/TSCAC;
-	Traffic jitter information (e.g. jitter range) associated with each periodicity of the QoS flow;
Editor's Note: the applicability of the jitter information to UL is FFS.
-	PDU Set QoS parameters of the QoS flow (i.e. applicable to all PDU sets of the QoS flow):
-	PDU Set Error Rate (PSER): defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol but that are not successfully delivered by the corresponding receiver to the upper layer (see TR 23.700-60 [9]).
NOTE: 	In this release, a PDU set is considered as successfully delivered when all PDUs of a PDU Set are delivered successfully.
-	PDU Set Delay Budget (PSDB): time between reception of the first PDU and the successful delivery of the last arrived PDU of a PDU Set (see TR 23.700-60 [9]). PSDB is an optional parameter.
-	PDU Set Integrated Handling Indication (PSIHI) i.e. whether all PDUs are needed for the usage of PDU Set by application layer.
-	Dynamic information for DL provided by user plane (GTP-U header):
-	PDU Set Sequence Number;
-	PDU Set Size in bytes;
-	PDU SN within a PDU Set;
-	End PDU of the PDU Set;
-	PDU Set Importance: this parameter is used to identify the importance of a PDU Set within a QoS flow. RAN may use it for PDU Set level packet discarding in presence of congestion;
-	End of Data Burst indication in the header of the last PDU of the Data Burst (optional).
Editor's Note: the impacts of these latest agreements by SA2 still need to be processed by RAN2.




2.4	Data Burst
Data bursts are defined as Data produced by the application in a short period of time, comprising PDUs from one or more PDU Sets in the SA TR [23.700-600] and by extension in the RAN TR [38.835]. RAN1 had a few questions about this definition, and SA2 clarified the following [S2-2301384]:
	
Q1-1: how to understand the “short period of time” in the definition of data burst.
SA2 Answer: The “short period of time” referred to the definition of Data Burst (e.g. a video frame) means the interval between the reception time of the first packet and the reception time of the last packet of the Data Burst at the destination. Ideally, there is an interval without any data arrival between two successive Data Bursts. During a Data Burst, and until its end, the RAN should not assume periods of data transmission inactivity.
Q1-2: whether “the period of time” for data burst can be varied between the data burst in different data burst periods, and if the period of time can be varied, what is the expected range of the period of time for data burst.
[bookmark: _Hlk124721369]SA2 Answer: generally, “the period of time” may vary for different Data Bursts and its duration is related to the data amount of the Data Burst and the reception time interval of each two successive packets of a Data Burst. The exact range of variation is not precisely quantifiable, but it can be assumed that it stays within the same order of magnitude.
Q2: RAN1 would like to ask SA2 whether the following information could be provided from the core network
· Data burst start time information (e.g., the time of 1st arrival packet of Data burst) 
· Notification of changes in XR traffic parameters, e.g., video frame periodicity, jitter statistics

SA2 Answer: The arrival time of first packet of a Data burst cannot be provided by 5GC to the NG-RAN since it cannot be predicted by the 5GC or provided by the application in advance due to N6 jitter. Also, SA2 has agreed to provide the periodicity and the periodicity associated N6 jitter range to the NGRAN via NG message. The XR traffic parameters are assumed to be semi-static and not change frequently.




In our opinion, the three relevant pieces of information worth reflecting in the RAN TR are:
-	The arrival time of the first packet of a data burst cannot be provided by 5GC;
-	During a Data Burst, the RAN should not assume periods of data transmission inactivity; 
-	The duration of the burst may vary but it can be assumed that it stays within the same order of magnitude;
These could be reflected as follows:
	
In both uplink and downlink, XR-Awareness contributes to optimizations of gNB radio resource scheduling and relies at least on the notions of PDU Set and Data Burst (see TR 23.700-60 [9]): a PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. a frame or video slice), while a Data Burst is a set of data PDUs generated and sent by the application in a short period of time.
NOTE:	A Data Burst can be composed of multiple PDUs belonging to one or multiple PDU Sets. During a Data Burst, periods of data transmission inactivity should not be assumed. Although the duration of Data Bursts may vary, it can be assumed that it stays within the same order of magnitude. Also, the arrival time of the first packet of a data burst cannot be provided by 5GC.




3	Conclusion
This contribution has discussed the recent agreements and LSs from SA2 on XR and has suggested some updates to the RAN TR. These updates can be found in a companion contribution [R2-2300152].




