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1.
Discussion
Reply LS on UE Power Saving for XR and Media Services (S2-2205421) reads as follows:
RAN1 would like to thank SA2 for sending agreements and questions on UE power saving for XR and media services. 

RAN1’s understanding is that RAN2 will also discuss the XR-awareness and decide what information from core network to RAN is helpful for XR-specific traffic handling. This reply LS is only from RAN1 perspective, and RAN1 expects SA2 to take into account response from both RAN1 and RAN2. In context of SA2 LS, RAN1 discussed what type of information from the core network to RAN could be helpful for the enhancement of XR-specific UE power management, if feasible, and identified following possible candidates for each XR application flow:

· PDU set periodicity and start time of the first PDU of a PDU set: this can be helpful for e.g., configuring the periodicity and start time of CDRX or PDCCH monitoring to match with traffic period.

· PDU set end indication or indication of the last PDU in a PDU set: this can be helpful for gNB, e.g., to indicate the UE to dynamically skip PDCCH monitoring once the last PDU of the PDU set is delivered.

· PDU set level QoS parameters including priority and [air interface] delay budget of a PDU set: this can help the gNB to select suitable CDRX parameters (e.g., periodicities) that enable fulfilling the delay requirements for a given flow. It also helps with UE power saving, e.g., by reducing retransmission or by early dropping of a PDU that exceeds the delay deadline. Additionally, it can also be helpful for efficient radio resource management by gNB for capacity improvement.

· PDU set size (number of bits) or number of PDUs in a PDU set: RAN1’s understanding is that in comparison to the statistical information, real-time or dynamic information provided to gNB, if possible, can help scheduler make more efficient scheduling decision to enable UE power saving. 

· PDU set identity and relationship information among PDUs within the same PDU set: gNB can use this information for early PDU dropping as mentioned above.

· Jitter information such as the range of the jitter (minimum and maximum value): Here jitter refers to packet arrival time variation at gNB for DL direction. gNB could use this information to configure parameters of UE power saving schemes, e.g., CDRX OnDuration and Active Time or PDCCH monitoring duration for handling of the jitter.

RAN1 is starting the Rel-18 study item on XR-specific power saving enhancements and may update our understanding of the listed information if needed.

This contribution proposes to update solution #33 based on the RAN1 reply LS (S2-2205421). 
2.
Proposal
It is proposed to update TR 23.700-60 as follows.
* * * * First change * * * *
6.33
Solution #33: support of CDRX enhancement for power saving handling

6.33.1
Key Issue mapping

This solution is for Key Issue #8, which address the assistance to RAN for CDRX configuration and potential enhancement for power saving handling, including:

-
What information (if any) can be used to assist the CDRX enhancement?

-
Where does such information come from?

6.33.2
Description

In order to support the CDRX enhancement for XR-specific power saving handling, the CN can send the UL/DL traffic patterns to assist RAN for CDRX setting and configuration.

1.
The UL/DL traffic patterns may include the number of periodic bursts per second or traffic periodicity, jitter information, etc. which can be provisioned by the third-party AF or derived by UPF as the statistic results. The AF may update the traffic pattern to the network when it changes
Corresponding to PDU Set integrated packet handling, the detailed traffic pattern information provided from the CN to RAN is as follows:
· PDU set periodicity and start time of the first PDU of a PDU set: this can be helpful for configuring the periodicity and start time of CDRX to match with traffic period.

· PDU set end indication or indication of the last PDU in a PDU set: this can be helpful for gNB to indicate the UE to dynamically skip PDCCH monitoring once the last PDU of the PDU set is delivered.

· PDU set level QoS parameters including priority and [air interface] delay budget of a PDU set: this can help the gNB to select suitable CDRX parameters (e.g., periodicities) that enable fulfilling the delay requirements for a given flow. It also helps with UE power saving by reducing retransmission or by early dropping of a PDU that exceeds the delay deadline.

· PDU set size (number of bits) or number of PDUs in a PDU set: real-time or dynamic information provided to gNB can help scheduler make more efficient scheduling decision to enable UE power saving. 

· PDU set identity and relationship information among PDUs within the same PDU set: gNB can use this information for early PDU dropping as mentioned above.

· Jitter information such as the range of the jitter (minimum and maximum value): Here jitter refers to packet arrival time variation at gNB for DL direction. gNB could use this information to configure CDRX OnDuration and Active Time or PDCCH monitoring duration for handling of the jitter.
NOTE:
Traffic periodicity (e.g., PDU set periodicity) and jitter may exist for some XRM applications but not for all.  It is assumed that the media application layer is aware whether traffic periodicity and jitter exist or not.

NOTE:
If the UPF uses statistic approach to derive traffic periodicity and jitter and thus trigger CDRX related optimization, AF indication of DL/UL traffic pattern is not needed.


The traffic pattern may applies to one QoS Flow (in case all PDUs of the traffic are delivered within a QoS Flow) or to a QoS Flow group (in case the different kinds of PDU Sets of the traffic are bound to different QoS Flows).

2.
During PDU Session Establishment/Modification procedure, SMF receives the UL/DL traffic patterns from PCF or UPF and delivers the UL/DL traffic patterns to RAN, which can be taken into consideration when setting CDRX.

3.
Optionally, the UPF may detect the traffic bursts and add marks in the GTP-U layer of DL packets to assist RAN with identifying the end of the traffic bursts.

4.
With the awareness of the UL/DL traffic patterns, the RAN can configure and enable the CDRX accordingly.

NOTE:
How to use the UL/DL traffic patterns for CDRX setting/configuration depends on RAN WGs.

6.33.3
Procedures
Figure 6.33.3-1 shows how 5GS acquires and distributes the UL/DL traffic patterns to RAN for support of XR-specific power saving handling.
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Figure 6.33.3-1: UL/DL traffic pattern provisioning from AF

1a.
Optionally, the AF may provision or update the UL/DL traffic patterns to PCF. The traffic patterns may include number of UL/DL periodic bursts per second or traffic periodicity, traffic description to localize the target application traffic, jitter information, etc.

1b.
During PDU Session Establishment/Modification, PCF may send the UL/DL traffic patterns to SMF via the PCC rule.

1c.
Besides, the UPF may optionally derive the UL/DL traffic patterns based on the statistical analysis, e.g. via the identification mechanisms detailed in Sol#12, up to UPF implementations. The UL/DL traffic patterns may include the number of UL/DL periodic bursts per second or traffic periodicity, jitter information, etc.

NOTE:
UPF derivation of UL/DL traffic pattern is considered as an alternative of 1a i.e. AF provisioning of UL/DL traffic patterns, which can be applied when AF doesn't support provisioning of the traffic pattern information.

2.
SMF generates or update the UL/DL traffic patterns and sends that to RAN. Optionally, the burst detection instruction for the UL/DL traffic is also sent to RAN by SMF. The number of UL/DL periodic bursts per second or traffic periodicity may be used for CDRX cycle determination, and the jitter information may be used to configure CDRX On Duration and Active Time or PDCCH monitoring duration for handling of the jitter.

3.
Optionally, SMF may send the N4 rule to UPF. The N4 rule may include the burst marking rule, which can help the UPF to mark the DL traffic burst accordingly. If step 3 is not performed, the N4 rule may also include the burst detection rule to assist UPF for burst detection.

4.
Complete the remaining steps of PDU Session Establishment/Modification procedure.

5.
After the target service started, the UPF may detect the periodic burst and mark the DL burst end in the GTP-U header based on the DL traffic rule. Then the DL packets with marks in the GTP-U header can help RAN to identify the end of the DL traffic bursts.

6.
Based on the UL/DL traffic pattern, the RAN can determine the end of the traffic bursts. For example, based on the end marks in the GTP-U header, the RAN can determine the current burst transmission is over and enable the CDRX, e.g. sending DRX Command MAC CE to trigger the start of CDRX.

7.
Based on the UL/DL traffic patterns, RAN enables the CDRX setting/configuration accordingly.

6.33.4
Impacts on services, entities and interfaces
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

AF:

-
Provisioning the new or updated UL/DL traffic patterns to NEF/PCF.

NEF:

-
Receive the new or updated UL/DL traffic patterns and send to PCF.

PCF:

-
Receive the new or updated traffic patterns from AF and send it to SMF.

SMF:

-
Receive the UL/DL traffic patterns from PCF or UPF.

-
Generate or update the UL/DL traffic patterns and send it to RAN.

-
Send N4 rule to assist UPF for burst detection.

UPF:

-
Statistically collect and report the UL/DL traffic patterns.

-
Report the statistical UL/DL traffic patterns to SMF.

-
Detect and mark the DL traffic burst as instructed by SMF.

RAN:

-
Receive the UL/DL traffic patterns.

-
Detect the end of DL traffic burst as instructed by SMF.

* * * * End of changes * * * *
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