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Abstract of the contribution: This contribution proposes to update solution#34 for KI#8 and KI#9 on aspects related to AF/AS and 5GC interaction on XR traffic pattern information and also how such information is obtained when XR and media services run in client-server and peer-to-peer modes.
1
Discussion

This contribution proposes to update solution#34 for KI#8 and #9. The main updates is about the aspects related to AF/AS and 5GC interaction on XR traffic pattern information and also how such information is obtained when XR and media services run in client-server and peer-to-peer modes.
As captured in clause 4.1, XRM services may run in either client-server or peer-to-peer modes.  

-
XRM services can be between client-server (i.e. UE – application server) and/or peer-to-peer (i.e. between two Ues routed via the 5G CN).

In client-server mode, the server may have the XR/media service traffic pattern information as the client’s application layer.  In peer-to-peer mode, the client/UE may have more accurate information about XR/media traffic pattern.  We think the above-mentioned aspects need to be clarified in this solution.

Meanwhile, within the description of solution#34, it seems not consistent when mentioning application server or AF.  We think it is better to make this more consistent.
2 Proposal

It is proposed to update TR 23.700-60 with the changes as follows.
************************** START OF CHANGE ***********************
6.34
Solution #34: 5GC and UE Assistance to RAN for CDRX Optimization

6.34.1
Key Issue mapping

This solution addresses aspects of Key Issue #8 and Key Issue #9.

This solution describes how the 5GC and UE can provide assistance information to the RAN to allow the RAN to maximize CDRX power savings opportunities.  The solution describes how the assistance information is provided to the RAN and how this assistance information can be used by the RAN.

6.34.2
Description

The solution shows how the 5GC and UE may assist the RAN so that it maximizes the power savings opportunities for a UE. CDRX operation is controlled by the RAN node and is configured to provide the UE with periods of time during which the UE does not need to monitor the downlink control channel. The assistance information proposed in this solution allows the RAN node to configure the CDRX operation based on attributes of the XR/media services and based on the attributes of the UEs using these services. Parts of this solution are modelled after the External Parameter Provisioning feature that is defined in TS 23.501 [2] and TS 23.502 [3].  It is noted that the UE application layer in which the XR/media applications may also provide attributes of XR/media services similar as the 3rd party application server as the XR/media applications may runs in either client-server mode or peer-to-peer mode as captured in Section 4.1.  In case UE application layer provide such assistance information, it may also deliver such assistance information to RAN node.
The proposal is based on the following enhancements to the 5G system:

-
A 3rd party application server or the AF may invoke an NEF API to provide the 5GC with information about the XR/Media service. For example, the NEF API can be used to provide a traffic pattern(s) (e.g. related to video transmission) and the traffic type(s) (UE driven or server driven) of the XR/Media service. Multiple traffic patterns may be provided by the 3rd party application server or the AF because the traffic patterns may change dynamically. The RAN may use the Multiple Traffic patterns to provide the UE with multiple CDRX configurations (e.g. a configuration for each traffic pattern). The 3rd party application server or the AF may also update the traffic patterns (e.g. if possible configurations change).

-
Some UEs may be able to autonomously determine between one of two operating modes; high-power and low-power. The high-power mode may be used when the UE requires higher throughput/performance and lower latency, at the expense of power consumption. While the low-power mode may be used to save power (at the expense of lower throughput/performance and higher latency). The decision to switch between one mode or the other mode may be based on power status (battery-powered or mains/wall-powered) or based on a user preference.

-
To optimize power savings based on these different attributes (i.e. traffic pattern and operating mode), a UE may be configured, by the RAN, with multiple CDRX configurations or with an adaptable CDRX configuration.  A 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.

6.34.3
Procedures

6.34.3.1
XR Communication Pattern Provided via 3rd Party Application Server or AF
The 3rd party application server or the AF may invoke an NEF API to provide or update the network with an XR Communication Pattern related to an XR/media service that is used by the UE. This XR Communication Pattern may be used later by the SMF to provide assistance to the RAN.

The procedure that is used to configure information about a session of the XR/media service may be modelled after the External Parameter Provisioning procedure that is shown in clause 4.15.6.2 of TS 23.502 [3] and the Nnef_ParameterProvision service which is defined in clause 5.2.6.4 of TS 23.502 [3].
It is noted that the UE application layer in which the XR/media applications may also provide attributes of XR/media services similar as the 3rd party application server as the XR/media applications may runs in either client-server mode or peer-to-peer mode as captured in Section 4.1.  In case UE application layer provide such assistance information, it may also deliver such assistance information to RAN node.
The inputs to the NEF API may be:
-
A session identifier for the XR/media service.

-
XR Communication Pattern associated with the session. The XR Communication Pattern including the following information: frame rate(in frames/sec) or periodicity (in msec), Group of Picture (GOP) structure (which defines the arrival pattern of the different video frame types (e.g. ,I-frames, P-frames)), Dynamic GOP (which defines if the application can dynamically change the GOP structure), Maximum frame size (which defines the maximum frame size in terms of octets or IP packets),  and a traffic profile (which identifies if the DL traffic is UE driven or server driven). For UE driven traffic, an UL transmission triggers a DL transmission from the server. For Server driven traffic, a DL transmission triggers an UL transmission from the UE.
Table 6.34.3.1.1: Description of XR Communication parameters

	XR Communication parameter
	Description

	Frame rate
	Indicates the frame rate

Example: 60 fps

	Group of Picture (GOP) structure
	Defines the arrival pattern of the different video frame types. Denoted as (M,N) where M is the number of frames between anchor frames (I frames or P frames), and N is the number of frames between consecutive I frames.
Example: (M,N) = (3,12) corresponds to a GOP structure of IBBPBBPBBPBBI

	Dynamic GOP
	Indicates if the application can dynamically change the GOP structure.

This information indicates to the RAN that it can not assume a consistent frame rate

	Maximum frame size
	Indicates the maximum number of IP packets for a frame.

This information can be used by the RAN to detect the end of a burst if PDUs that make up a frame.
Example: 50 packets

	Traffic Profile
	Indicates if DL traffic is UE driven or server driven

Example: UE driven – implies that DL traffic is triggered by UL traffic (e.g. pose information)


In this solution, the UDM stores the XR Communication Pattern that is associated with the session of the service. Following the principles of the External Parameter Provisioning procedure, the UDM may classify this information as "SMF associated". The SMF may retrieve this information, combine/merge overlapping parameters for the UE and derive CN assisted RAN information. The latter is sent to the RAN (via the AMF), so that the RAN node may optimize Uu resource allocation (similar to the case for NB-IoT UEs) and CDRX configurations.
The XR Communication Pattern information that is sent to RAN and used to derive CDRX Configurations relates to all the flows that are sent or received by the UE. For example, it may be certain types of data (e.g. I-frames and P-frames) are bound to different QoS flows. Regardless of whether traffic is segregated into different QoS Flows or bound to a single QoS Flow, CDRX opportunities only occur at times when the UE is not sending or receiving traffic. Thus, each XR Communication Pattern information should represent a possible the aggregate pattern for the PDU Session.

6.34.3.2
UE Configured with multiple CDRX Configurations

Figure 6.34.3.3-1 shows an example use case where the UE is configured with multiple CDRX configurations, where the CDRX configurations may be tailored to a specific frame type (I-frame vs B/P-frames).
NOTE 1:
The concept of I, P and B frames may not be generally applicable to new codecs and in particular for low-latency applications. The procedure uses this concept for an example to show how the CDRX configurations could be optimized.
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Figure 6.34.3.2-1: UE Configured with multiple CDRX Configurations

1.
RAN node receives the CN assisted RAN information from the SMF. The CN assisted RAN information may be updated by the SMF based on updated traffic patterns from the 3rd party application server e.g. AF (e.g. if possible configurations change).  If UE application layer obtains the XR/Media traffic pattern information, this step can be replaced by a procedure from UE to RAN node which is up to RAN WGs to discuss and decide.
2.
Based on this information, the RAN node configures the UE with multiple CDRX configurations. CDRX Configuration 1 may be for transmission of I-frames, and CDRX configuration 2 may be for the transmission of B/P-frames. The UE is configured with these configurations as well as an indication of which configuration to use initially.

NOTE 2:
This part of the solution requires coordination with RAN WGs.

3.
UE receives XR/Media service downlink traffic according to the initial CDRX configuration.

4.
Application layer notifies the UE that it has just received an I-frame. Based on the known GOP structure and frame rate, the UE determines the next time instance when an-I frame is expected. UE starts using CDRX configuration 2.

5.
UE signals to the RAN node that it is using CDRX configuration 2.

NOTE 3:
How the UE signals to the RAN node that it is using CDRX configuration 2 is in scope of RAN WGs but may be through RRC message MAC CE, or PHY layer control signalling.

6.
RAN node changes to CDRX configuration 2.

7.
After this, RAN node and UE may use the known GOP structure to switch between CDRX configurations. Explicit signalling from UE may be used to ensure that the UE and RAN node are using the same CDRX configuration.

6.34.3.3
UE Configured with Adaptable CDRX Configuration

Figure 6.34.3.3.2 shows an example use case where the UE is configured with an adaptable CDRX configuration, where the UE may autonomously change the CDRX operation, based on uplink activity that triggers a DL transmission that, for example, has strict Motion-to-Photon (MTP) latency. In this example use case, the UE adapts the CDRX Active time, however, the following CDRX parameters defined in [17], are also adaptable:
-
DRX cycle: defines the length of the periodic repetition of the ON duration followed by a possible period of inactivity.

-
DRX ON duration timer: defines the duration at the beginning of a DRX cycle  (e.g. where the UE monitors the PDCCH).
-
DRX start offset: defines the subframe (i.e. time unit used in the access stratum) where the DRX cycle starts.
-
DRX slot offset: defines the delay before starting the DRX On duration timer.
-
DRX inactivity timer: defines the duration after the PDCCH occasion in which a PDCCH indicates a new UL or DL transmission.
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Figure 6.34.3.3.1: UE Configured with Adaptable CDRX Configuration

1.
RAN node receives the CN assisted RAN information from the SMF. The CN assisted RAN information may be updated by the SMF based on updated traffic patterns from the 3rd party application server (e.g. if possible configurations change).    If UE application layer obtains the XR/Media traffic pattern information, this step can be replaced by a procedure from UE to RAN node which is up to RAN WGs to discuss and decide.
2.
Based on this information, the RAN node configures the UE with an adaptable CDRX configuration. An adaptable CDRX configuration is a configuration that allows the UE to autonomously change a parameter of the configuration (i.e. the UE may select what value (e.g. inactivity timer) are applied in the configuration).

NOTE 1:
This part of the solution requires coordination with RAN WGs.

3.
UE receives XR/Media service downlink traffic.

4.
UE generates pose information that will trigger downlink transmission with strict Motion-to-Photon (MTP) latency. The Access stratum is notified that UE should extend its CDRX Active time (e.g. ON duration) to receive this downlink transmission.

5.
UE signals to the RAN node that the UE will extend its CDRX Active time.

6.
UE sends uplink pose information.

NOTE 2:
How the UE signals to the RAN node that it is has extended the CDRX Active time is in scope of RAN WGs but may be through RRC message, MAC CE, or PHY layer control signalling. If a MAC CE mechanism is used, the control signalling may be included in the header of the PDU carrying the pose information

7.
UE receives DL information in the extended CDRX Active time.

8.
After reception of the DL transmission triggered by the pose information, UE signals to the RAN node that it has stopped extending the CDRX Active time.

NOTE 3:
How the UE signals to the RAN node that it is has stopped extending the CDRX Active time is in scope of RAN WGs but may be through RRC message, MAC CE, or PHY layer control signalling.

6.34.4
Impacts on services, entities and interfaces
NEF:

-
Receives the new or updated service parameter provisioning for XR/Media sessions.

UDM:

-
Receives the XR/Media session information and stores it as SMF associated data.

SMF:

-
Sends the new or updated XR/Media session information to the RAN.

RAN:

-
Receives the new or updated XR/Media session information from the SMF.

-
Configures the UE with multiple CDRX configurations or multiple CDRX parameters based on the XR/Media session information.

-
Receives an indication from the UE of which CDRX Configuration is being used.

UE:

-
Receives multiple CDRX configurations or CDRX parameters from the RAN node.

-
Selects a CDRX configuration or CDRX parameter to use and indicates to the RAN node which configuration is used.
AF:

-
Provisions the new or updated traffic patterns for XR/Media sessions.
************************** END OF CHANGE ***********************
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