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1.	Introduction
In the last meeting, RAN2 discussed what information should be provided to RAN for power saving based on SA2 agreement, and made agreements as follows.
	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.
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.




In this contribution, we discuss what traffic related information on uplink traffic should be provided to RAN for power saving.
2.	Discussion
In the last SA2 meeting (SA2#153e), for downlink, SA2 has agreed to provide various information to RAN such as periodicity, jitter, and End of Data burst, and also agreed to identify PDU set related information to support PDU set based handling. We think what SA2 has agreed so far is sufficient, and additional traffic or QoS related information is not needed from RAN2 perspective.
	[S2-2209939]
8.X	Interim Conclusion for Key Issue #8
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: 
-	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. 
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.
-	Traffic jitter information associated with each periodicity.
Editor's Note:	How 5GC derives the above information is FFS.
[bookmark: _Hlk111834326]The AF may provide assistant information to 5GC and assist the UPF to detect the end of Data Burst: 
NOTE 2: 	Whether this assistant information based on indication of only one media unit within each data burst or based on RTP extension header or both can be discussed in normative work.
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:
-	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 the 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).

[S2-2209938]
8.X.2	User plane enhancements for supporting PDU Set in downlink
8.X.2.1 PDU Set Information
The following PDU Set related information may be identified by UPF to support PDU Set based handling:
-  PDU Set Identifier
NOTE:	Neighbor PDU Sets in sequence will use different PDU Set identifiers.
-  Optional, Start PDU and End PDU of the PDU Set
-  PDU SN within a PDU Set
-  Optional, PDU Set Size
NOTE:	Either PDU Set Size expressed in bytes or PDU Set Size expressed as number of PDUs, needs further determined.
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.



For uplink, SA2 agreed to provide periodicity, and also agreed that PDU Set handling will be studied and led by RAN WG in S2-2209938. Thus, in terms of power saving, for uplink traffic, what information is useful to be provided to RAN from UE needs to be studied/discussed from RAN2 point of view.
For power saving, there are several legacy mechanisms, e.g., DRX, Dormant BWP or Deactivated SCG. What all these mechanisms have in common is that the UE goes to power saving mode (i.e. DRX off, Dormant BWP or Deactivated SCG) when there is no data, and achieves power saving gain. In other words, if the UE can go to power saving mode quickly when there is no data, the power saving gain can be maximized. 
In addition, typically, XR traffic is transmitted in a form of data bursts, and there may be no data between data bursts. Then, if the UE goes to power saving mode quickly between data bursts, higher power saving gain can be achieved.
Observation 1. For the power saving purpose, it is beneficial for the UE to go to power saving mode when there is no data or between data bursts.

However, when the UE has no data, the UE should not go to power saving mode autonomously, but should be based on network indication. Otherwise, synchronization between UE and network is broken, and UL resource is wasted.
For UL data burst, it is difficult for the network to know when the UL data burst ends. The UL traffic situation is only known by the UE, and the network does not know unless the UE indicates.
Thus, for the network to know the end of UL data burst, we think an indication from the UE is needed. The indication of end of UL data burst can be easily realized e.g. by using zero BSR. If the UE indicates the end of UL data burst to the network, the network can easily determine to send indication. Then, the UE can go to Dormant BWP or Deactivated SCG quickly after the end of UL data burst.


Figure 1. SCells move to Dormant BWP between data bursts

The Figure 1 shows an example of using Dormant BWP between data bursts.
The UE performs BWP switching to dormant BWP when DCI indicating BWP to dormant BWP is received. If the network sends the DCI for SCells after the end of data burst, the UE stays in the dormant BWP for the SCells and can save the UE power between data bursts. Then, when another data burst starts, the UE indicates it to the network via PCell, and the network can send DCI via PCell to indicate BWP switching to non-dormant BWP for the SCells.
We think similar procedure can be applied to Deactivated SCG or DRX Command MAC CE.
Therefore, we propose to consider an indication indicating End of data burst from UE.
Propose 1. For the information on uplink traffic for power saving, RAN2 should consider an indication indicating End of data burst from UE.

3.	Conclusion
In this document, we discuss the non-DRX enhancement for XR-specific power saving, and made proposals as follows. 
Observation 1. For the power saving purpose, it is beneficial for the UE to go to power saving mode when there is no data or between data bursts.
Propose 1. For the information on uplink traffic for power saving, RAN2 should consider an indication indicating End of data burst from UE.
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