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Introduction 
After RAN2#119-e, 15 companies participated in the post-meeting email discussion [Post-119e][261][XR] Reply LS to SA2 on UE power savings for XRM services, with the goal of producing a reply to SA2’s LS on what information is useful to RAN for UE power savings [1].
The email discussion included a set of questions which were generated based on 11 contributions on the issue ([3][4][5][6][7][8][9][10][12][13][14]). They covered topics such as which traffic parameters (e.g. periodicity, jitter, size) would be useful to RAN for UE power savings, how they should be signalled (e.g. semi-statically configured vs dynamically signalled), and so on. There were consensus among the companies on a number of topics, but some may need further discussions. A summary of the discussion, together with a set of proposals for topics on which there was near consensus or have good chance to be agreeable, are presented in R2-2209455 ([15]). 
At the same time, SA2 have been making progress on those topics at in the last two SA2 meetings. Preliminary agreements on traffic parameters, PDU Set information and PDU Set QoS attributes have been made, which are captured in S2-2209938 ([16]) and S2-2209939 ([17]). 
In this paper, we discuss how proposals initially presented in R2-2209455 may be updated based on the latest progress in SA2.
Discussion
During the email discussion, the following set of information received strong support from many companies participated in the discussion. Hence they have been captured as proposals for potential agreements in R2-2209455:
· Traffic parameters (e.g. periodicity, start offset, etc) are useful to RAN in configuring DRX and can be semi-statically signalled to RAN.
· Jitter statistics (e.g. range) are useful to RAN, e.g. in configuring DRX on duration, and can be semi-statically signalled to RAN. 
· Boundary indication (e.g. start and/or end of a PDU Set or a Data Burst) is useful to RAN, e.g. in timely termination of DRX active time. It can be dynamically signaled to RAN.
· Information for identifying a PDU Set (e.g. sequence number) is useful to RAN and can be dynamically signalled to RAN.
· Explicit indications and/or conditions for RAN to decide whether to deliver or discard a media unit is useful to RAN, e.g. to avoid unnecessary re-/transmissions and thus save UE power.  
· For traffic flows not based on PDU Sets, their periodicity, start offset and range of jitters are useful information to RAN, e.g. in DRX configuration.
Observation 1. 	There are strong support among companies that the following set of information on DL/UL traffic is useful to RAN for UE power savings:
· Traffic parameters (e.g. periodicity, start offset, etc) are useful to RAN in configuring DRX and can be semi-statically signalled to RAN.
· Jitter statistics (e.g. range) are useful to RAN, e.g. in configuring DRX on duration, and can be semi-statically signalled to RAN. 
· Boundary indication (e.g. start and/or end of a PDU Set or a Data Burst) is useful to RAN, e.g. in timely termination of DRX active time. It can be dynamically signaled to RAN.
· Information for identifying a PDU Set (e.g. sequence number) is useful to RAN and can be dynamically signalled to RAN.
· Explicit indications and/or conditions for RAN to decide whether to deliver or discard a media unit is useful to RAN, e.g. to avoid unnecessary re-/transmissions and thus save UE power.  
· For traffic flows not based on PDU Sets, their periodicity, start offset and range of jitters are useful information to RAN, e.g. in DRX configuration.
In the following we review the set of conclusions that SA2 have made recently on traffic and QoS related information for PDU Set handling. 
In S2-2209939, the following conclusions made by SA2 regarding traffic information are captured:
	The following information, to be provided to the NG-RAN at PDU Session Establishment/Modification via an NGAP Message, is taken as baseline for normative work: 
[bookmark: _Hlk116899824][bookmark: _Hlk116899874]-	Periodicity for UL and DL traffic of the QoS Flow. In addition to integer periodicity values, non-integer values associated to, e.g., 45FPS, 60 FPS, 90FPS, 120FPS, shall be supported. Such information shall be exchanged by re-using/extending the TSCAI/TSCAC definitions in TS 23.501 clause 5.27.2.1. 
[bookmark: _Hlk116392496]Editor's Note:  If the PDU sets with the Periodicity (e.g., 45FPS, 60 FPS, 90FPS, 120FPS) are mapped into different QoS Flows, it is FFS whether the same Periodicity still exists and whether the same Periodicity can be used for the UL and DL traffic of each QoS Flow. 
NOTE 1: The above information can be provided to the 5GC by the AF via an NEF API. The 5GC can further derive, or be configured, with such information. 
Editor's Note:  How 5GC derives the above information is FFS.
[bookmark: _Hlk116899901]-	Traffic jitter information associated with each periodicity.
Editor's Note:  How 5GC derives the above information is FFS.


Note that the above conclusion is for QoS flows, irrespective of whether a flow is associated with PDU Set or not.
Observation 2.	SA2 have agreed that periodicity of DL/UL QoS flows and jitter information associated with each periodicity are provided to NG-RAN at PDU Session Establishment/Modification. 
In addition, the following conclusion regarding end of burst indication for DL traffic is also captured in S2-2209939:
	The following information for DL traffic, to be provided to the NG-RAN with in-band signaling via GTP-U header, is taken as baseline for normative work:
[bookmark: _Hlk116899942]-	Optional, End of Data Burst indication in the header of the last PDU of the Data Burst.
NOTE 3:	It is assumed that the PDU with the End of data burst indication is received by the NG-RAN after all other PDUs of the Data Burst. 
The UPF detects the end of a Data Burst and marks the End of Data Burst indication over GTP-U based on information provided by the AS in the PDU (e.g., “End” in the RTP extended header when only one media unit (e.g. NAL Unit) within each data burst).


Observation 3.	SA2 have agreed that for downlink traffic, End of Data Burst can be optionally signalled in the header of the last PDU of the Data Burst.
In S2-2209938, the following conclusions regarding user plane enhancements for supporting PDU Set in downlink are captured:
	The following PDU Set related information may be identified by UPF to support PDU Set based handling:
-  PDU Set Identifier
-  Optional, Start PDU and End PDU of the PDU Set
-  PDU SN within a PDU Set
-  Optional, Number of PDUs within a PDU Set
NOTE:	Either one among Start/End PDU of the PDU Set and Number of PDUs within a PDU Set needs to be supported.
-	PDU Set Importance
Editor’s Note: Which above PDU Set information parameters is optional is FFS.


Observation 4. 	SA2 have agreed that for downlink traffic, PDU Set related information such as PDU Set Identifier, start/end indication of a PDU Set or number of PDUs within a PDU Set are signalled via user plane for PDU Set based handling.
In addition, the following conclusions regarding PDU Set QoS parameters as part of control plane enhancements for supporting PDU Set in downlink are also captured in S2-2209938:
	The following PDU Set QoS parameters are defined to support PDU Set handling:
-  PDU Set Error Rate: The PSER defines an upper bound for the ratio between the number of PDU Sets not successfully received and the total number of PDU Sets sent towards a recipient measured over a measurement window. 
-  PDU Set Delay Budget
Editor’s Note: The definitions of PSER and PSDB are FFS. For PSDB, it needs further study the impact due to N6 jitter.
-  Whether all PDUs are needed for the usage of PDU Set by application layer (PDU Set Integrated Indication).
Editor’s Note: it is FFS “Whether a PDU Set is still valid in case PSDB is exceeded” is needed. It should be discussed together with the definition of PSDB, specially about the boundary of PSDB.
If PDU Set based QoS handling is used, PCF determines the above PDU Set QoS Parameters based on information provided by AF (described in 8.X.2) and/or local configuration. The PDU Set QoS parameters are sent to SMF as part of PCC rule, then SMF sends them to RAN.


Observation 5. 	SA2 have agreed that on downlink, whether all PDUs are needed for the usage of PDU Set by application layer is part of PDU Set QoS parameters provided to RAN.

Comparing the list of supported information in R2-2209455 and what SA2 have concluded on, one can see that for downlink traffic, the two list are almost the same, except that start offset of QoS flows is not included in SA2’s list. Hence it may no longer be necessary for RAN2 to send a reply LS to SA2 on them, unless companies have additional proposals. 
Proposal 1. 	RAN2 discuss whether additional traffic or QoS related information on downlink traffic beyond what has been agreed by SA2 needs to be provided to RAN for UE power savings.
On the other hand, what has been agreed by SA2 is only for downlink traffic (except traffic information). It thus is worth discussing whether similar set of information on uplink traffic is also useful to RAN for UE power savings. If so, RAN2 can also discuss how the information may be provided to RAN, e.g. whether UE provides the information directly to RAN or it should first provide the information to 5GC, which then provides the information to RAN. We think RAN2 can take a lead in this study and then inform SA2 of our conclusion, since SA2 have agreed that PDU Set handling for uplink should be studied and led by RAN WG (see S2-2209938).  
Observation 6. 	SA2 have agreed that uplink PDU Set handling should be studied and led by RAN WGs.
Proposal 2. 	RAN2 study what traffic and QoS related information on uplink traffic (e.g. counterpart of what has been agreed by SA2) should be provided to RAN for UE power savings and how the information may be provided to RAN. 
Conclusion
We make the following observations on what SA2 have agreed so far on traffic and QoS information to RAN relevant for UE power savings:
Observation 1. 	There are strong support among companies that the following set of information on DL/UL traffic is useful to RAN for UE power savings:
· Traffic parameters (e.g. periodicity, start offset, etc) are useful to RAN in configuring DRX and can be semi-statically signalled to RAN.
· Jitter statistics (e.g. range) are useful to RAN, e.g. in configuring DRX on duration, and can be semi-statically signalled to RAN. 
· Boundary indication (e.g. start and/or end of a PDU Set or a Data Burst) is useful to RAN, e.g. in timely termination of DRX active time. It can be dynamically signaled to RAN.
· Information for identifying a PDU Set (e.g. sequence number) is useful to RAN and can be dynamically signalled to RAN.
· Explicit indications and/or conditions for RAN to decide whether to deliver or discard a media unit is useful to RAN, e.g. to avoid unnecessary re-/transmissions and thus save UE power.  
· For traffic flows not based on PDU Sets, their periodicity, start offset and range of jitters are useful information to RAN, e.g. in DRX configuration.
Observation 2.	SA2 have agreed that periodicity of DL/UL QoS flows and jitter information associated with each periodicity are provided to NG-RAN at PDU Session Establishment/Modification. 
Observation 3.	SA2 have agreed that for downlink traffic, end of data burst can be optionally signalled in the header of the last PDU of the Data Burst.
Observation 4. 	SA2 have agreed that for downlink traffic, PDU Set related information such as PDU Set Identifier, start/end indication of a PDU Set or number of PDUs within a PDU Set are signalled via user plane for PDU Set based handling.
Observation 5. 	SA2 have agreed that on downlink, whether all PDUs are needed for the usage of PDU Set by application layer is part of PDU Set QoS parameters provided to RAN.
Observation 6. 	SA2 have agreed that uplink PDU Set handling should be studied and led by RAN WGs.
Based on the above observations, we’d propose the following for RAN2 to discuss and agree:
Proposal 1. 	RAN2 discuss whether additional traffic or QoS related information on downlink traffic beyond what has been agreed by SA2 needs to be provided to RAN for UE power savings.
Proposal 2. 	RAN2 study what traffic and QoS related information on uplink traffic (e.g. counterpart of what has been agreed by SA2) should be provided to RAN for UE power savings and how the information may be provided to RAN. 
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