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[bookmark: _Hlk106896441]Abstract: This paper proposes the evaluation and conclusion for KI#8.
1. Introduction
[bookmark: _Hlk106896449]This paper proposes the evaluation and conclusion for KI#8 about the enhancements to power saving for XR services	
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change, all new * * * *
[bookmark: _Hlk106896486] 7.x	Evaluation for Key Issue #8: Enhancements to power saving for XR services
Currently there are 5 candidate solutions, Sol#33, #34, #58, #59 and #60 focusing on the enhancements to power saving for XR services. 
The basic idea is that the CN derives the assistance information (e.g. traffic patterns and end indication of traffic burst) and sends to RAN to assist the power saving mechanisms 
Based on the source provisioning the assistance info, approaches to deliver the assistance info to RAN, assistance info and the assisted power saving mechanisms, the five solutions can be evaluated as below. 
Table 7.7-1 Candidate Solutions
	Solutions
	Assistance info provisioning
	Delivery assistance info to RAN
	Assistance info
	Power Saving mechanism

	Sol#33
	1. AF
2. UPF statistics
	- CP N2 message for traffic patterns.
- UP GTP-U header: End of PDU Set
	- Number of UL/DL traffic bursts per second
- End of PDU Set.
	CDRX configuration based on above info.

	Sol#34
	AF
	CP N2 Message for the traffic patterns and traffic types.
	Multiple traffic patterns:
- Frame rate/periodicity
- GOP structure
- Dynamic GOP
- Maximum frame size
- Traffic profile
Traffic type
	- Alternative CDRX configurations based on traffic profiles.
- Multiple CDRX configurations based on the PDU Set types.

	Sol#58
	1. AF

2. In-band signalling in the PDU Set info in RTP extension.
	- CP way for initial provisioning.
- In-band signalling for the update.
	A set of:
- application packet periodicities (change),
- jitter status. 
	CDRX configuration based on the above info.

	Sol#59
	AF
	- CP way: PSDB, Maximum error rate of PDU Set, Validity time, priority of PDU Set, periodicity, size of PDU Sets, jitter status.
- UP way: boundaries of PDU Sets, dependencies of PDU Sets.
	1.Essential info:
- Boundaries of PDU Sets
- PSDB
- Maximum error rate of PDU Set
2. Auxiliary info:
- Periodicity
- Jitter status
- Size of PDU Set and validity time
- Indication of priority/dependency
	- CDRX setting based on PSDB, jitter range and validity time.
- PDCCH adaptation based on PSDB, jitter range and validity time.
- PDCCH Skipping based on PSDB and validity time.

	Sol#60
	UPF
	UP GTP-U header.
	End of Burst Indication.
	CDRX based on EOBI.



In Sol#33, based on the UL/DL traffic patterns provisioned from AF or UPF statistics, SMF sends them to RAN. In addition, the end of traffic burst indication is added to the DL packets in the GTP-U header to assist the RAN for the CDRX configuration. 
In Sol #34, the UE may be configured with multiple CDRX configurations and it may choose to move from one CDRX configuration to another, or may choose to modify a CDRX configuration parameter based on the traffic pattern to be used. This assumes the UE is able to aware of a traffic pattern starting or beginning before the traffic arrival based on e.g. the traffic pattern or GoP structure.
In Sol#58, similar to the above, the application packet periodicity is provisioned from AF to PCF, containing a list of periodicity values and jitter ranges for different application flows. Then SMF delivers the above info to RAN for each QoS flow on N2 interface, e.g. TSCAI. In case of the above info update, the new set of periodicities can be provided via in-band signalling.
In Sol#59, the assistance information to RAN includes Boundaries of PDU Set, PDU Set Delay Budget, maximum PDU Set Error Rate, Periodicity, Jitter statistics, Size of PDU Set, Indication of priorities, dependencies and validity time of PDU Sets. Some parameters are discussed for PDU Set based scheduling in other KIs. But it’s not fully clear on how to use them for power saving.
[bookmark: _GoBack]In Sol#60, the UPF determines the end of the data burst and adds End of Burst Indication to the GTP-U header of the last PDU of each data burst. Then RAN can identify the End of Burst and put UE to sleep.
* * * * Second change, all new * * * *
 8.x	Conclusions for Key Issue #8: Enhancements to power saving for XR services
Based on the above evaluation, the following principles are proposed as baseline for future normative work.
1.	The AF may provision traffic pattern for the target service, including one or more periodicities of bursts, jitter statistics. Optionally, the UPF can locally derive the traffic pattern and send to PCF via SMF.
1.1	In addition to integer values, periodicities of bursts shall support non-integer values associated to, e.g., 45FPS, 60 FPS, 90FPS, 120FPS.
Editor’s Note: Whether there are additional parameters within the traffic pattern is FFS.
2.	Based on the provisioned traffic patterns, PCF generates the PCC rules accordingly with the traffic pattern inside and sends them to SMF.
3.	SMF sends the traffic pattern to the NG-RAN to assist the power saving configuration.
4.	The UPF also marks the downlink end of burst in the GTP-U header. 
5.	Based on the traffic pattern and the downlink end of burst, the NG-RAN applies the power saving mechanisms accordingly.
NOTE: It’s up to RAN WG to determine whether the information sent to RAN for QoS handling as concluded in KI 4&5 can also be used for power saving purpose.
* * * * End of changes * * * *
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