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1 [bookmark: _heading=h.1fob9te]Introduction
In this contribution, we discuss the following two topics related to the capacity improvements for XR traffic. 


	-   Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);
-   Delay reporting of buffered data in uplink (RAN2);


.
Specifically we provide our viewpoints on buffer status report (BSR) tables, and delay information for UL traffic.
2 [bookmark: _heading=h.3znysh7]Discussion
2.1 [bookmark: _heading=h.a4eddzq1gvvh]New BSR tables

In RAN2#121 meeting, the following was agreed :
	-	New BSR tables are fixed (=specified) or semi-static (RRC-based).
-	FFS how many BSR tables are defined.


The agreements have highlighted a critical question on whether to predefine or provide the new BSR tables to the UE through RRC signaling. Currently, the buffer state tables rely on exponential functions, which results in larger quantization errors at high data regions. This issue could lead to overprovisioning and a subsequent reduction in UL capacity, which has been identified as the bottleneck based on the Rel. 17 XR performance evaluation. Therefore, it's imperative to address this issue to avoid any potential problems that could arise in the future.
However, it can be noted that the increasing quantization errors mainly happen at the high data rate regions. Hence, we only need to focus on how to improve the quantization errors in the high data rate UL traffic.  The low data rate traffic, such as pose/control, audio etc, may not require a redesign of the BSR tables. 
Since the target operating range of the new BSR tables is already known, there is little need to generate new BSR tables dynamically.
On the implementation complexity, it is obvious that the RRC-based approach will increase the UE implementation complexity with questionable benefits. 
Observation 1: 
· The large quantization errors for BSR reporting mainly happen in the high data rate applications, mainly video traffic. For low data rate XR traffic such as pose/control information, the legacy BSR tables can be reused. 
· On the implementation complexity,  RRC-based approach will increase the UE implementation complexity.
Since the target operating range of the new BSR tables is known and the codec behavior, multiple fixed BS tables with different characteristics, such as step sizes, minimum/maximum buffer sizes per LCH/LCG.
Proposal 1:
Multiple BS tables are pre-specified with various characteristics for high data rate XR applications per LCH/LCG. 
2.2 [bookmark: _heading=h.g6e1gkwl2edt]Delay Information 
In  RAN2#120 meeting, it was agreed:
	  RAN2 will introduce data volume information associated with delay information (e.g. remaining time) in a MAC CE. FFS if this is extension of BSR or new format. FFS how to do that (e.g. what exactly is reported) and how to ensure this information is up-to-date e.g. considering UL scheduling delay.


‘
To ensure optimal performance of XR services, it's crucial to enhance delay-awareness for UL traffic. Providing delay information such as remaining time can aid in achieving this goal. It's worth noting that UL traffic can have varying characteristics based on the types of applications/services. Periodic traffic, such as video, avatar, audio, and pose/control information, require timely delivery to maintain the immersive experience. On the other hand, aperiodic traffic like user inputs may not have strict timing requirements. 

Observation 2:
UL XR traffic can have varying characteristics based on the types of applications/services. Periodic traffic such as video/audio/avatar or pose control information require timely delivery while others such as user inputs may not have strict timing requirements.

Hence, to avoid the unnecessary signaling overhead, it’s desirable to only report the timing information for the traffic or QoS flow with strict timing requirements. 

Proposal 2: 
UE only reports the delay status for QoS flows with stringent timing requirements.

For periodic XR traffic, it can be noted that there is a fixed timing relationship between subsequent PDU Sets or Data Burst. In fact the delay information based on the remaining time would be highly dependent on the first/last PDUs of a PDU Set/Data Burst. As a result, while it is not desirable and may not be necessary to report the delay information associated with each PDU Sets/Data Burst, 

Observation 2: 
For periodic XR traffic, it can be noted that there is a fixed timing relationship between subsequent PDU Sets or Data Burst. The delay information based on the remaining time would be highly dependent on the first/last PDUs of a PDU Set/Data Burst. 

Hence, it’s possible to use the fixed timing relationship for periodic traffic to reduce the signaling overhead associated with the delay information. 

Proposal 2: 
· RAN2 to discuss the potential of using the fixed timing relationship for periodic traffic for reducing delay information reporting overhead. 
· RAN2 to discuss the specification of UL Data Burst and  End of Data Burst indication in the header of the last PDU of the Data Burst for delay information reporting.

2.3 [bookmark: _heading=h.luc1cz10tm4k]BSR/DSR Triggering
For BSR and DSR triggering,  it will depend on the agreements on how the delay information is associated with the BSR and/or PDU Set/Data Burst. Hence, it’s more desirable to discuss after the conclusion of the delay information.

Observation 3: 

For BSR and DSR triggering,  it will depend on the agreements on how the delay information is associated with the BSR and/or PDU Set/Data Burst. 

Proposal 3:

Defer the discussion of BSR/DSR triggering after the conclusion on the delay information.
3 [bookmark: _heading=h.4d34og8]Conclusion
Observation 1: 
· The large quantization errors for BSR reporting mainly happen in the high data rate applications, mainly video traffic. For low data rate XR traffic such as pose/control information, the legacy BSR tables can be reused. 
· On the implementation complexity,  RRC-based approach will increase the UE implementation complexity.
Proposal 1:
Multiple BS tables are pre-specified with various characteristics for high data rate XR applications. 

Observation 2: 
For periodic XR traffic, it can be noted that there is a fixed timing relationship between subsequent PDU Sets or Data Burst. The delay information based on the remaining time would be highly dependent on the first/last PDUs of a PDU Set/Data Burst. 

Proposal 2: 
· RAN2 to discuss the potential of using the fixed timing relationship for periodic traffic for reducing delay information reporting overhead. 
· RAN2 to discuss the specification of UL Data Burst and  End of Data Burst indication in the header of the last PDU of the Data Burst for delay information reporting.

Observation 3: 

For BSR and DSR triggering,  it will depend on the agreements on how the delay information is associated with the BSR and/or PDU Set/Data Burst. 

Proposal 3:

Defer the discussion of BSR/DSR triggering after the conclusion on the delay information.
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