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Abstract of the contribution: it proposes Key Issue #<X5>: Uplink-downlink transmission coordination to meet Round-Trip latency latency requirements.
1. Discussion
The FS_XRM SID includes the following objectives:
	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.


The related SA1 requirement is captured in TS 22.261 clause 7.6
	7.6.1
AR/VR
Audio-visual interaction is characterised by a human being interacting with the environment or people, or controlling a UE, and relying on audio-visual feedback. In the use cases like VR and interactive conversation the latency requirements include the latencies at the application layer (e.g. codecs), which could be specified outside of 3GPP.
To support VR environments with low motion-to-photon capabilities, the 5G system shall support:

-
motion-to-photon latency in the range of 7 ms to 15ms while maintaining the required resolution of up to 8k giving user data rate of up to [1Gbit/s] and

-
motion-to-sound delay of [< 20 ms].

NOTE: 
The motion-to-photon latency is defined as the latency between the physical movement of a user's head and the updated picture in the VR headset. The motion-to-sound latency is the latency between the physical movement of a user's head and updated sound waves from a head mounted speaker reaching their ears.
To support interactive task completion during voice conversation, the 5G system shall support low-delay speech coding for interactive conversational services (100 ms, one-way mouth-to-ear).

Due to the separate handling of the audio and video component, the 5G system will have to cater for the VR audio-video synchronisation in order to avoid having a negative impact on the user experience (i.e. viewers detecting lack of synchronization). To support VR environments the 5G system shall support audio-video synchronisation thresholds:

-
in the range of [125 ms to 5 ms] for audio delayed and

-
in the range of [45 ms to 5 ms] for audio advanced. 
When it comes to implementation of applications containing AR/VR components, the requirements on the 5G network could depend on architectural choices implementing these services. Note 3 in table 7.1-1 above gives an example on such dependences for a VR application in a 5G system. Table 7.6.1-1 below illustrates additional use cases and provides more corresponding requirements on the 5G system. 

-
Cloud/Edge/Split Rendering – Cloud/Edge/Split Rendering is characterised by the transition and exchange of the rendering data between the rendering server and device.
-
Gaming or Training Data Exchanging – This use case is characterised by the exchange of the gaming or training service data between two 5G connected AR/VR devices.
-
Consume VR content via tethered VR headset – This use case involves a tethered VR headset receiving VR content via a connected UE; this approach alleviates some of the computation complexity required at the VR headset, by allowing some or all decoding functionality to run locally at the connected UE. The requirements in the table below refer to the direct wireless link between the tethered VR headset and the corresponding connected UE.


Obviously, the XR/media services with real-time interaction typically require very low Round-Trip latency, is in order to provide immersive experience for users. Typically, during the Round-Trip transmission for XR/media traffic, the uplink latency requirement and downlink latency requirement is unbalanced and variable. Currently the 5GS can configure the separate PDBs for separate QoS flows which can be used for uplink and downlink transmission respectively based on the latency requirement for corresponding UL/DL traffic from AF as specified in TS 23.503[x]. But the challenge is how to meet the very low Round-Trip latency requirement with the variable and unbalanced uplink/downlink latency overhead. Since the AF is lack of the dynamic information of current UL/DL situation, it’s difficult for AF to split the RTT requirement into UL and DL delay requirements in a most optimized way. One area that needs further study is the potential architecture enhancements to meet the Round-Trip latency requirement between UE and N6 termination point at the UPF, with considering the uplink-downlink transmission coordination.
Proposal1: it is proposed to reflect the following WT as one KI

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.
Proposal

It is proposed to add the following key issue to the TR 23.700-60 "Study on architecture enhancement for XR and media services"

START OF CHANGES
5.X
Key Issue #<X>: Uplink-downlink transmission coordination to meet Round-Trip latency requirements
In order to provide immersive experience for users, the XR/media services with real-time interaction typically require very low Round-Trip latency.
Typically, during the Round-Trip transmission for XR/media traffic, the uplink latency requirement and downlink latency requirement is unbalanced and variable. Currently the 5GS can configure the separate PDBs for separate QoS flows which can be used for uplink and downlink transmission respectively based on the latency requirement for corresponding UL/DL traffic from AF as specified in TS 23.503[x]. But the challenge is how to meet the very low Round-Trip latency requirement with the variable and unbalanced uplink/downlink latency overhead. Since the AF lacks dynamic information of the current UL/DL situation, it i’s difficult for AF to split the RTT requirement into UL and DL delay requirements in an optimized way.
This key issue aims at addressing the following points for XRM:
· Whether and how to support uplink-downlink transmission coordination to meet Round-Trip latency requirements between UE and N6 termination point at the UPF, including the following aspects.
· Potential interaction between AF and 5GS for uplink-downlink transmission coordination, e.g. RTT latency requirement;

· Potential QoS enhancements for uplink-downlink transmission coordination, with regard to the RTT latency requirement.
END OF CHANGES
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