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Abstract of the contribution: this paper proposes Key Issue#<X>: Policy enhancement to minimize jitter for the WT#3.5 of SID FS_XRM.
1 Discussion

In SID of FS_XRM which was agreed in SA#94, the following objectives are included.
WT#1: Enhancements for supporting multi-modality service:
- Study whether and how to enable delivery of related tactile and multi-modal data (e.g., audio, video and haptic data related to a specific time) with an application to the user at a similar time, focusing on the need for policy control enhancements (e.g. QoS policy coordination).

WT#2: Enhancements of network exposure to support interaction between 5GS and application：
WT#2.1: Study whether and how interaction between AF and 5GS is needed for application synchronization and QoS policy coordination among multiple UEs or between multiple QoS flows per UE.
WT#2.2:  Study exposure of 5GS QoS information (e.g., QoS capabilities) and network conditions to the Application to enable quick codec/rate adaptation help to provide desired QoE (e.g. such as assist in alleviating 5GS congestion). 

NOTE1: Parameters for exposure may coordinate with RAN and SA4.

WT#3: Study whether and how the following QoS and policy enhancements for XR service and media service transmission are performed:

WT#3.1:  Study the traffic characteristics of media service enabling improved network resources usage and QoE.

WT#3.2:  Enhance QoS framework to support media units granularity  (e.g., video/audio frame/tile, Application Data Unit, control information), where media units consist of PDUs that have the same QoS requirements.

WT#3.3: Support differentiated QoS handling considering different importance of media units. e.g., eligible drop packets belong to less important media units to reduce the resource wasting.
NOTE2: Coordination with RAN WGs may be needed for the above bullets.

WT#3.4: Whether and how to support uplink-downlink transmission coordination to meet RTT (Round-Trip Time) latency requirements between UE and N6 termination point at the UPF.

WT#3.5: Potential policy enhancements to minimize the jitter, focusing on i.e. requirement provisioning from AF, extension of PCC rule.

WT#4: Study potential enhancements of power management considering traffic pattern of media services:
WT 4.1: Void.
WT 4.2: Power saving enhancement e.g. support trade-off of throughput/latency/reliability considering device battery life, whether and how to enhance CDRX, considering XR/media traffic pattern.
WT#5: Void.
NOTE3: Whether to define a network slice type supporting media services can be determined during normative phase.
In Rel-17, there have been discussions on QoS mechanisms for cloud gaming and XR services in 5G_AIS work item.  There are some joint discussion in 5G_AIS and IIoT work items but jitter related solutions are not in the scope of Rel-17 normative work.  From use case and scenario perspectives, cloud gaming, cloud AR/VR are very popular for entertainment usage i.e. video streaming and gaming field instead of Industrial IoT.  Jitter brings challenges to render processing for cloud gaming and also latency compensation in game contest, the less the jitter, the easier for application layer to perform user experience optimization. 
On the other hand, though Pre-Rel-18 specifications already support very low latency e.g. 5 ms PDB, however, such very low latency require the NG-RAN to apply URLLC approaches i.e. duplication and specific scheduling mechanisms which is quite resource-consuming.  It is also challenging to provide very high data rate with such low latency simultaneously.  From cloud gaming and XR service operation perspectives, a higher PDB e.g. 20ms are still acceptable but meanwhile if jitter can be minimized, the 5GS can still support very good user experiences. Given the PDB is relaxed, it is also easier for NG-RAN to provide very high data rate e.g. around 45-90 Mbps.
In other words, jitter reduction for not rather low PDB can bring at least two benefits, 1) relaxed the AN-PDB and make it easier for NG-RAN to provide high data rate, 2) user experiences can still be guaranteed given the jitter is minimized and the application layer can perform encoding/decoding/rendering more smoothly.
Thus, solutions to minimize jitter for such services should not fully relies on IIoT assumptinos.  In FS_XRM study item, WT#3.5 target to minimize jitter via policy enhancements i.e. requirements provisioning from AF and also extension of PCC rule.  With these control-plane enhancements, it is then possible for the user plane entities and NG-RAN to implement/enforce the rules for jitter reduction.
The following aspects are proposed to be studied:

-
How to enable AFs to provision requirements for 5GS to minimize jitter?
-
How to extend PCC rule to support AF to provision requirements of jitter? 
In addition to the above policy enhancements, it is proposed to study whether and how other 5GC entities e.g. UPF need to be enhanced to enforce the PCC rules in user plane.

· Whether and how to enforce the PCC rule to minimize jitter in 5GC?
2 Proposal

It is proposed to update TR 23.700-60 for FS_XRM as follows.
5
Key Issues
START OF CHANGES
5.X
Key Issue #X: Policy enhancements to minimize jitter
5.X.1
Description

     
This key issue intends to study policy enhancements to minimize jitter for XR and media services.  XR and media services including cloud gaming, cloud AR/VR applications are very popular for entertainment usage i.e. video streaming and gaming field instead of Industrial IoT o minimize jitter via policy enhancements i.e. requirements provisioning from AF and also extension of PCC rule.  With these control-plane enhancements, it is then possible for the user plane entities and NG-RAN to implement/enforce the rules for jitter reduction.
The following aspects need to be studied:

-
How to enable AFs to provision requirements for 5GS to minimize jitter?
-
How to extend PCC rule to support AF to provision requirements of jitter? 
In addition to the above policy enhancements, it is proposed to study whether and how other 5GC entities e.g. UPF need to be enhanced to enforce the PCC rules in user plane.

· Whether and how to enforce the PCC rule to minimize jitter in 5GC?
END OF CHANGES
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