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Abstract of the contribution: This paper provides evaluation text for the Key Issue #8 solutions.
1.
 Discussion
The evaluation and conclusion addresses solutions to:

· Key Issue #8: Enhancements to power savings for XR services 
· Solution #33: support of CDRX enhancement for power saving handling 
· Solution #34: New solution: 5GC and UE Assistance to RAN for CDRX Optimization
· Solution #58: Support for application packet information for CDRX enhancements
· Solution #59: Assistance information needed for power savings in NG-RAN
· Solution #60: End of Burst Indication
· Solution #72: Improvements to jitter range assistance information to RAN for configuring CDRX

· Solution #73: Notification to XR AF of CDRX parameters reflecting UE's CDRX preference
Key Issue #8 states:
2. Proposals
It is proposed to adopt the following text in TR.23.700-60 v1.1.0.   
*** Start of changes (all new text)***
7.X Evaluation for KI#8 

Solution #33, Solution #34, Solution #58, Solution #59, Solution #60, Solution #72, and Solution #73 are for Key Issue #8. The solutions generally include the following features.

· XR Media Characteristics are provided to the 5GC. (Solution #33, Solution #34, Solution #58, Solution #59, Solution #60, Solution #73)

· XR Media Characteristics are used at the UPF to add an End of Burst (EOB) Indication in the N3 header. (Solution #33, Solution #59, and Solution #60)

· Solution #33 and Solution #60 use traffic characteristics to detect the EOB.

· Solution #59 uses information in the PDU Set Header to detect the EOB.

· Assistance Information is provided to NG-RAN to help NG-RAN configure CDRX and/or decide when to move the UE to CDRX. (All 7 Solutions)

· NG-RAN provides the UE’s CDRX parameters to the AF (Solution #73)

The 7 solutions are summarized in Table 7.x-1.

Table 7.x-1: Comparison of solutions

	Solution
	XR Media Characteristics from the AF/AS
	XR Media Characteristics used by the UPF 
	Assistance Information provided to RAN 
	How info is provided to RAN 1
	How assistance information is used by the RAN 
	Information provided to AF

	33: Support of CDRX enhancement for power saving handling
	· Traffic Periodicity

· Traffic description  
	· Traffic Periodicity

· start/end of traffic burst
	· PDU set periodicity and start time of the first PDU of a PDU set
· PDU set end indication 
· PDU set level QoS parameters 
· PDU set size (number of bits) or number of PDUs in a PDU set 
· PDU set identity and relationship information among PDUs within the same PDU set
Jitter information 
	· CP (assistance info is sent via N2)

· UP (end of burst markings are sent via N3)
	The RAN configures and enables the CDRX accordingly

The RAN can move UE to CDRX at end of burst
	

	34: 5GC and UE Assistance to RAN for CDRX Optimization
	· Traffic Periodicity

· Traffic description  
· Traffic Profile (UE or Server driven)
	
	· Traffic Periodicity

· Traffic description  
· Traffic Profile (UE or Server driven)
	· CP (assistance info is sent via N2)

· Control Signalling (UE indicates what configuration it prefers)
	The RAN configures the UE with multiple CDRX configurations or an adaptable CDRX configuration.
	

	58: Support for application packet information for CDRX enhancements
	· Application packet periodicities

· Jitter range

· Periodicity changes
	
	· application packet periodicities

· jitter ranges

· periodicity change


	· CP (assistance info is sent via N2)

· UP (periodicity information sent via N3)
	The RAN configures and enables the CDRX accordingly


	

	59: Assistance information needed for power savings in NG-RAN
	· Indication of the delay budget, maximum error rate for the PDU Set.

· Validity time for the PDU Set.

· Priority for the PDU Set.

· Periodicity of the PDU Sets.

· Size of the PDU Sets.

· Jitter statistics like mean and variance as well as maximum value of the jitter.
	· Identification of the boundaries of the PDU Set

· PDU set dependency
	· Identification of the boundaries of the PDU Set

· Indication of the delay budget and maximum error rate for PDU Set

· Traffic periodicity

· Jitter statistics

· PDU set size

· PDU set priority, dependency, validity time
	· CP (assistance info is sent via N2)
· UP (PDU Set Boundaries and Dependencies are provided in the PDU Set information)
	The RAN configures and enables the CDRX accordingly

The RAN can move UE to CDRX at end of burst
	

	60: End of Burst Indication
	· End of Burst Indication (EOBI)
	· EOBI
	· EOBI
	· UP (end of burst markings are sent via N3)
	The RAN can move UE to DRX at end of burst
	

	72: Improvements to jitter range assistance information to RAN for configuring CDRX
	· Not detailed in solution
	
	· Jitter information: 
Overall jitter range, 
Local jitter average, 
Local jitter range
	· CP: sent from SMF
	The RAN configures and enables the CDRX accordingly


	

	73: Notification to XR AF of CDRX parameters reflecting UE's CDRX preference
	· Any - details are not important to solution
	
	· Any - details are not important to solution
	· Any - details are not important to solution
	RAN uses this information, along with the UE CDRX, to determine the DRX parameters
	NG-RAN provides CDRX configuration parameters


NOTE 1: 
CP= Control Plane; UP = User Plane (carried in the header of user plane data), Control Signalling = e.g. RRC message, MAC CE, or PHY layer control signalling.
Based on the above, we notice the following commonalities among the proposed solutions:

XR/Media traffic periodicity

· Solution #33, Solution #34, Solution #58, and Solution #59 agree that the AF should provide periodicity information to the 5GC and that it should be included in the assistance information that is sent to NG-RAN. The solutions differ on whether this is a single periodicity or a set of  multiple periodicities. Solution #33 also suggests that the periodicity may be determined at UPF. 

· Proposed way forward: As the data flows of an application may have very different characteristics and these data flows may be mapped to a single SDF, there may be an advantage to allowing AF to provide  multiple periodicities

XR/Media traffic jitter information

· Solution #58 and Solution #59 propose that the AF provide jitter information and demonstrate that it can be useful information to NG-RAN when configuring CDRX. Solution #33 and Solution #72 also agree that this information is useful to the NG-RAN, but suggest that this information is determined internally to the 5GC. Solution #72 has details on the type of jitter metrics that can be considered:  Overall jitter range, Local jitter average, 
Local jitter range. 

· Proposed way forward: Jitter Information should be provided to NG-RAN

· Editor’s Note: 
How and what the jitter information is determined, are FFS.

PDU set traffic delimiters (that is start/end of a PDU set)

· Solution #59 relies on PDU set traffic delimiters to detect an EOB. Solution #33 and Solution #60 rely on the UPF using traffic characteristics to detect an EOB.

· Proposed way forward: It may not be the case that the end of PDU Set marks the end of a “burst” of traffic (i.e. more PDU Sets may be coming). The UPF should be configured with information to allow it to detect an EOB and provide an EOB indication to NG-RAN via N4.  

Size of the application packet traffic or PDU Set.

· Some solutions propose to have the AF provide the size of the application packet traffic. 

· Proposed way forward: support size of the application packet traffic or PDU Set size

Indication that the traffic pattern has changed. 

· Solution #34 proposes that the UE may be configured with multiple CDRX configurations and that the UE may choose to move from one CDRX configuration to another, or may choose to modify a CDRX configuration parameter based on the traffic pattern that is being used. This is useful in situations where the UE is aware of a traffic pattern starting or beginning before it can be detected by the network.

· Proposed way forward: UE may be configured with multiple CDRX configurations and the UE may request to move from one CDRX configuration to another CDRX configuration.

Editor’s Note: 
How the UE indicates what CDRX configuration is in use or a change of CDRX parameters (e.g. RRC message MAC CE, or PHY layer control signalling) will be determined by RAN WGs.

How the RAN receives assistance information 

-
Solution #33, Solution #34, Solution #58, and Solution #59 all propose that the 5GC send assistance information (i.e. traffic patterns) to NG-RAN via N2 signalling.

· Proposed way forward:  The 5GC sends assistance information to NG-RAN via N2 signalling

RAN providing CDRX assistance to the AF

· Solution #73 suggests that in some cases the NG-RAN may prefer to set the CDRX parameters based on UE preference rather than XR/Media Traffic assistance information. In such cases, the NG-RAN should notify that AF, so that it can take some corrective action (e.g. change codec, modify data rate)

Proposed way forward:  It is unclear whether the NG-RAN would choose the UE preference in these cases. This may need to be confirmed/verified with the RAN WGs.

*** End of changes ***
The objective of this Key Issue is to study whether and how to improve power management schemes like CDRX to achieve the best trade-off among key performance indicators like latency and device battery lifetime.


Solutions for this Key Issue rely on the enhancements to power saving schemes to support XR services studied during RAN1 SI on XR evaluation in Release 17 and under investigation in Release 18 and builds on top of those features.


For this Key Issue the following areas should be studied:


-	Which information (e.g. XR/media traffic characteristics, traffic pattern and statistics), if any, is needed by the RAN from the CN and/or the UE to enhance power management (i.e. CDRX). If needed, how such information is collected.


NOTE:	This Key issue requires collaboration with RAN WGs.
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