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1. Introduction
During the RAN#99 meeting [1], the following objectives were noted:
	Specify the enhancements related to capacity:
-	Delay reporting of buffered data in uplink (RAN2);


Topics relative to XR-specific capacity issues was raised as mentioned above. In this contribution,”How will the delay/remaining time reporting work?” is addressed.
2. Discussion
In the RAN#99 meeting [1], the following objectives were noted:
Specify the enhancements related to capacity:
-	Delay reporting of buffered data in uplink (RAN2);
To support delay reporting of buffered in uplink, the following issues need to be further considered:
1. DSR MAC CE
2. Single vs. multiple remaining time values
3. The urgent BSR reporting,

1. 
2. 
2.1. DSR MAC CE
XR traffic from the application layer will be processed into several PDU sets. Each PDU set can consist multiple IP packets for XR traffic, i.e. I-frame/I-slice(s) or P-frame/P-slice(s). Each IP packet will become a PDU set and every PDU Session has its QoS rule, including the requirement of PDU Set Delay Budget (PSDB) and PDU Set Error Rate (PSER). To increase capacity, UE/gNB can discard PDU sets after any of them have violate the PSDB constrain based on the evaluation of XR traffic. 
Hence, add a new BSR entry/table to share the remaining delay time information of each PDU set between UE and gNB side (e.g. Delay Status Reporting, DSR), which can also help data scheduling to improve the XR capacity, the accurate remaining delay budget information of PDU(s) could be derived from the time stamp of the input XR PDU set(s).
In RAN2 123 meeting [2], the following working assumption has been propose:
Define a new separate MAC CE for DSR (remaining delay and associated data volume) reporting, e.g. DSR reporting is not coupled with BSR reporting. Detailed Definition of associated data volume is FFS.
However, a situation for the new separate MAC CE for DSR need to be considered, which is the triggered with the legacy BSR at the same time. In this case, the UE needs to decide to send all or only one of them. When resources are limited, this situation may cause the following problems:
1. UE needs to consider sending a new separate MAC CE or legacy BSR,
2. gNB needs to consider whether the allocated resources are more than the requested DSR.
Therefore, in order to reduce the complexity of development specifications, DSR should not use a new separate MAC CE, but should extend the legacy BSR MAC CE.

Proposal 1: In order to reduce the complexity of development specifications, the DSR should extend the legacy BSR MAC CE.

2.2. Single vs. multiple thresholds supported for a LCG
In order for the BSR with DSR to be sent in time, the BSR should be triggered immediately when the remaining delay time is critical. Therefore, the threshold of remaining delay time can be used to trigger the event of BSR. When the least remaining delay time in LCG is below a threshold, BSR with DSR should be triggered. Moreover, when transmitting BSR with DSR, the content of BSR should not be the data size of high priority in LCG, instead, it should be the data size of the least remaining delay time.
In RAN2 123 meeting, there was an argument between the single and multiple thresholds for a LCG. In order to minimize the waste of resources, multiple thresholds may not be appropriate because multiple thresholds may cause DSR to be continuously triggered. Therefore, a single threshold may be more appropriate. Also, if the first DSR is sent successfully, there is no need to send the DSR for the same LCG again.

Observation 1: Multiple thresholds may cause DSR to be continuously triggered.
Observation 2: If the first DSR is sent successfully, there is no need to send the DSR for the same LCG again.
Proposal 2: For DSR, RAN2 should consider single threshold.

2.3. The urgent DSR reporting
The existed BSR report is either dynamically allocated by the gNB or periodically scheduled. When a UE has a PDU set and its remaining delay time is almost exhausted, in such urgent situation, the UE needs to quickly notify the gNB, to let the gNB knows that the UE has an urgent PDU set to be scheduled for transmission.
For this reason, a straightforward solution is to make a threshold of the remaining delay time to decide the urgent PDU set, and transmit the “urgent data indication” which can piggyback on the SR or HARQ feedback. As a result, the gNB can get the information in time to schedule the urgent PDU set for transmission.

Observation 3: If a UE has a PDU set and its remaining delay time is almost exhausted, the UE needs to quickly notify the gNB, to let the gNB knows that the UE has an urgent PDU set to be scheduled for transmission.
Proposal 3: Make a threshold of the remaining delay time to decide the urgent PDU set, and transmit the “urgent data indication” which can piggyback on the SR or HARQ feedback.
3. Conclusion
The related proposals and observations from above discussions are below:
Proposal 1: In order to reduce the complexity of development specifications, the DSR should extended the legacy BSR MAC CE.
Observation 1: Multiple thresholds may cause DSR to be continuously triggered.
Observation 2: If the first DSR is sent successfully, there is no need to send the DSR for the same LCG again.
Proposal 2: For DSR, RAN2 should consider single threshold.
Observation 3: If a UE has a PDU set and its remaining delay time is almost exhausted, the UE needs to quickly notify the gNB, to let the gNB knows that the UE has an urgent PDU set to be scheduled for transmission.
Proposal 3: Make a threshold of the remaining delay time to decide the urgent PDU set, and transmit the “urgent data indication” which can piggyback on the SR or HARQ feedback.
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