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1 Introduction

This contribution is to discuss pose information which is pending for SA4 feedback and PSER (PDU Set Error Rate) based on the corresponding reply LSs from SA4 and SA2, respectively. 
2 Discussion
(1) Pose information

In TR 38.835 [1], the traffic characteristics of Pose Information are described as below that its sampling frequency is about 1kHz and the size is in the range of 30-100 bytes and expected packet loss rate is lower than 10E-4. 
	4.5.4
Pose Information

To maintain a reliable registration of the virtual world with the real world, as well as to ensure accurate tracking of the XR Viewer pose, XR applications require highly accurate, low-latency tracking of the device at about 1kHz sampling frequency. The size of a XR Viewer Pose associated to time, typically results in packets of size in the range of 30-100 bytes, such that the generated data is around several hundred kbit/s if delivered over the network (see TR 26.928 [7]).

Pose information has to be delivered with ultra-high reliability, therefore, similar performance as URLLC is expected i.e. packet loss rate should be lower than 10E-4 for uplink sensor data – see TR 22.842 [2].

Editor's Note: LS sent to SA4 to clarify the requirements of pose information.


But from SA4’s reply LS [2] it is understood that the periodicity of Pose Information may be aligned with the frame rate of the associated media traffic and the size is typically 32 bytes per Pose Information and the size may be up to few 100 bytes with multiple Pose Information in a single flow. The reply LS [2] also mentions that the packet loss rate is less critical and 1e-3 may be sufficient. 
	please find the following initial response from SA4.

An XR application can continuously query the XR Runtime (for example using an OpenXR API) to provide the viewer pose for a particular display time. This time is typically the target display time for a frame to be rendered. Repeatedly querying the pose for the same display time may not necessarily return the same result. Instead, the pose prediction gets increasingly accurate as the function is called closer to the given time for which a prediction is made. The application may also query the XR runtime for the predicted pose at different display times.

In case the pose is used for pre-rendering in the network (edge/cloud), an accurate and most recent pose information is preferable. There is a tradeoff between how often the latest pose is sent and whether it is sent for only one predicted display time or several consecutive display times. SA4 has not studied yet those different approaches and associated impacts on the uplink. However, as a first estimate it can be assumed that sending a viewer pose aligned with the frame rate of the rendered video may be sufficient, for example at 60fps. The size of such information is typically 32 bytes per pose, and with several poses sent and header overhead, it may be up to few 100 bytes in a single flow. With such assumption the mapping to bitrates, periodicity and PDB can be easily done.

We expect that PER is less critical, as the server may temporarily predict the pose from previously received pose information and 1e-3 foreseen sufficient.


With the SA4 response, we think that Pose Information does not have to be handled like URLLC traffic but the Pose Information can be treated as periodic traffic.

Observation 1. Based on SA4 analysis, URLLC like handling is not necessary for Pose Information but Pose Information can be treated as periodic traffic.

The reply LS [2] also mentions that most recent Pose Information is preferable for pre-rendering and the Pose Information provided closer to the given time for a pose prediction is preferable. Thus we understand that Pose Information with delay e.g., jitter is not preferable in XR application and the jitter handling for Pose Information is not necessary. 
Observation 2. It is understood that Pose Information with delay (e.g., jitter range) is not preferable at application/network.

With the observations, we think that Pose Information can be supported with existing UL configured grant configuration.
Proposal 1. RAN2 is kindly asked to confirm that the current CG configurations can be reused for Pose Information transmission.
(2) Need of PDU Set Error Rate
According to the reply LS from SA2 [3] as captured below, SA2 has been considering PSDB(PDU Set Delay Budget), PSER(PDU Set Error Rate), PSIHI(PDU Set Integrated Handling Indication), PDU Set Importance as PDU Set information but it seems that SA2 has a question about the need of PSER.
	SA2 defined a new QoS parameter PDU Set Error Rate (PSER) and kindly asks RAN2 to provide feedback on this new QoS parameter in relation to its intended purpose i.e. appropriate link layer protocol configurations.

The PDU Set Error Rate (PSER) defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PSER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PSER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access).


Based on PDU set’s QoS parameters/requirements, a PDU set is mapped to a QoS flow and the QoS flow should be mapped to a DRB. Then the DRB is mapped to one RLC bearer and a logical channel. In AS layer ARQ is applied to RLC PDU and HARQ is applied to MAC PDU so that we understand that HARQ is applied to MAC PDU associated to the PDU set and ARQ is applied to RLC PDU associated to the PDU set. It is assumed that the HARQ configuration or ARQ configuration can be configured based on PER parameter for the QoS flow. Thus ARQ or HARQ protocol does not have to handle RLC PDU or MAC PDU with consideration of whether PDU Set is associated with the RLC PDU or MAC PDU. It is same for the scenario where more than one PDU sets are mapped to a DRB and the DRB is mapped to more than one RLC bearers. 
If PER parameter is defined for the QoS flow associated to PDU Set then PSER parameter is not necessary for ARQ configuration or HARQ configuration since there is no difference of PDU handling at RLC layer and MAC layer in terms of PER and PSER. Thus the HARQ configuration or ARQ configuration based on PER parameter as legacy should work for error control of XR application.
Observation 3. From AS layer perspective, PER parameter and PSER parameter of a QoS flow give the same impact to error control mechanisms in RLC and MAC.
Proposal 2. RAN2 is kindly asked to inform to SA2 that PER parameter is enough for link layer configuration e.g., HARQ and ARQ without defining PSER.
3 Conclusion

Observation 1. Based on SA4 analysis, URLLC like handling is not necessary for Pose Information but Pose Information can be treated as periodic traffic.

Observation 2. It is understood that Pose Information with delay (e.g., jitter range) is not preferable at application/network.

Observation 3. From AS layer perspective, PER parameter and PSER parameter of a QoS flow give the same impact to error control mechanisms in RLC and MAC.
Based on the above observations, RAN2 is asked to discuss and capture the following proposal:
Proposal 1. RAN2 is kindly asked to confirm that the current CG configurations can be reused for Pose Information transmission.
Proposal 2. RAN2 is kindly asked to inform to SA2 that PER parameter is enough for link layer configuration e.g., HARQ and ARQ without defining PSER.
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