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Introduction
In this paper, we aim to discuss the following issues on Delay Status Reporting (DSR) for Rel-18 XR:
1. Whether/how the triggering of DSR may affect the operations of logicalChannelSR-DelayTimer?
2. How to handle/avoid misinterpretation of DSR if autonomous transmission for a de-prioritized MAC PDU carrying DSR MAC CE is performed ?
3. Whether pending DSR should be cancelled if the DSR feature is disabled by RRC.

Discussions
Application of SR Delay Timer upon DSR Triggering
In the existing BSR framework, if logicalChannelSR-DelayTimerApplied is set to true for a LCH, the UE would start or restart logicalChannelSR-DelayTimer when regular BSR is triggered by this LCH [1]:
	For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied with value true is configured by upper layers and SDT procedure is not on-going according to clause 5.27:
2>	start or restart the logicalChannelSR-DelayTimer.
1>	else if BSR is triggered for a logical channel for which logicalChannelSR-DelayTimerApplied with value true is configured by upper layers and SDT procedure is on-going according to clause 5.27:
2>	start or restart logicalChannelSR-DelayTimer with the value as configured by the sdt-LogicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimer.



While the logicalChannelSR-DelayTimer is running, the UE cannot trigger a SR for the Regular BSR even if there is no available UL-SCH for BSR transmission [1]:
	2>	if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see clause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.



RAN2 did not discuss whether such operation should be applicable to DSR as well. In particular, when the DSR is triggered when the remaining time of data buffered in a LCH configured with logicalChannelSR-DelayTimerApplied drops below remainingTimeThreshold, should the UE start/restart logicalChannelSR-DelayTimer ?
Since a key purpose of DSR is to allow the gNB to timely allocate sufficient UL resource before too late (i.e. before the data is discarded from the UE buffer), it is desirable to transmit DSR as soon as possible once this is triggered. Hence, in our view SR triggering for DSR should not be unnecessarily delayed by the logicalChannelSR-DelayTimer, due to its urgent nature. In particular, we think the UE should not start/restart logicalChannelSR-DelayTimer when the DSR is triggered by a LCH configured with logicalChannelSR-DelayTimerApplied. Moreover, the SR can be triggered for DSR even if the logicalChannelSR-DelayTimer is running. Alternatively, the UE may stop the running logicalChannelSR-DelayTimerApplied when the DSR is triggered to ensure a more rapid signalling of SR.
Proposal 1: The UE does not start/restart the logicalChannelSR-DelayTimer when the LCH configured with logicalChannelSR-DelayTimerApplied triggers DSR.
Proposal 2: The UE can trigger a SR for DSR even if logicalChannelSR-DelayTimer is running. Alternatively, the UE can stop the running logicalChannelSR-DelayTimer when DSR is triggered.

Similarly, as the UE should trigger the SR immediately for DSR if there is a need, we think SR triggering for DSR should not be affected by logicalChannelSR-Mask. Thus, the UE can trigger the SR for DSR regardless of whether logicalChannelSR-Mask is enabled for the corresponding LCH and if the configured grants are available for this MAC entity.
Proposal 3: The triggering of SR for DSR is not affected by logicalChannelSR-Mask.

Impacts of Intra-UE Prioritization to DSR
The reference time for the DSR corresponds to the first transmission of such report. Thus, based on PUSCH timing for the initial transmission of the MAC PDU, the gNB is able to know exactly how much time is still available for the LCGs associating to the DSR MAC CE.
Nevertheless, we may not be able to guarantee that DSR information is up to date if the UE is also configured with intra-UE prioritization. In particular, there may be some issues when the UE intends to include DSR MAC CE into an uplink resource of a configured grant configuration with autonomousTX enabled. According to TS 38.321, if a generated MAC PDU of a CG is de-prioritized in the middle of its PUSCH transmission, it can be transmitted “again” autonomously on a subsequent CG resource with the same HARQ PID, if the CG is configured with autonomousTX. Since the autonomous transmission is modeled as a new transmission from gNB perspective (since the gNB does not know when exactly the MAC PDU was generated), the DSR conveyed by this MAC PDU may be misleading, because the delay information is already outdated when it is received by the gNB due to incorrect interpretation of the reference time. The problematic scenario is depicted in Figure 1. 
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Figure 1 An illustration of potential problem of transmitting DSR in CG configured with autonomousTX.
We have agreed to look into the impacts of intra-UE prioritization to DSR timing in RAN2 #122 [2]:
	RAN2 #122 Agreement:
When/if UE reports remaining time, the reference time for the remaining time is determined from the point of the first transmission of the information. FFS if intra-UE prioritization can impact this.



It has been suggested by some companies that this could be handled via UE implementation, as this is what we have specified for the cases where BSR/PHR are included in a MAC PDU. For example, we have the following NOTE in TS 38.321:
	NOTE 5:	If a HARQ process is configured with cg-RetransmissionTimer and if the BSR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the BSR content.



However, we would like to point out a few reasons why we think UE implementation is inappropriate for DSR cases:
· We have agreed in RAN2 #120 that we need to “ensure” DSR information is up-to-date [3]. If we merely rely on UE implementation, this cannot be guaranteed. Furthermore, it leads to high UE complexity to change the contents of MAC PDU that is already stored in a HARQ buffer.
	RAN2 #120 Agreement:
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. 



· If BSR/PHR information is outdated, the gNB may not allocate radio resource and power in an efficient manner, which is not desirable but may still be manageable. Conversely, if the DSR information is outdated, the gNB may be unable to allocate appropriate radio resource in time for delay-sensitive packets, which may result in excessive packet discarding that can degrade XR user experiences significantly. Hence, a more reliable mechanism is needed to guarantee an up-to-date DSR as compared to PHR/BSR.
· Autonomous Retransmission in NR-U is different to autonomousTX defined for intra-UE prioritization. In NR-U, the UE may perform autonomous retransmission when DFI is not received (e.g. due to DL LBT failure) upon expiry of cg-RetransmissionTimer, and in such cases the gNB may still know when the intial transmission was performed to figure out the reference timing correctly. On the other hand, autonomous transmission is always modeled as a new transmission, so the reference timing is misleading whenever such situation occurs.

To solve this problem, we think RAN2 can consider the following options:
1. The UE does not multiplex DSR MAC CE into a CG resource configured with autonomousTX, or
2. The UE does not de-prioritize a MAC PDU of a CG resource configured with autonomousTX that carries a DSR MAC CE.
While both of these options may work, we think Option 2 may lead to some negative impacts to intra-UE prioritization feature. So we prefer Option 1, which can avoid the problem entirely upfront. But in any case, we think RAN2 can further discuss which option is better.
Proposal 4: To avoid DSR in a MAC PDU become outdated due to autonomous transmission, RAN2 can consider the following options:
· Option 1 - The UE does not multiplex DSR MAC CE into a CG resource configured with autonomousTX
· Option 2 - The UE does not de-prioritize a MAC PDU of a CG resource configured with autonomousTX that carries a DSR MAC CE.

Cancellation of Pending DSR upon RRC Disabling
The last issue we want to address in this paper is whether a pending DSR should be cancelled when the DSR feature is disabled by RRC. From our perspective, we think it is reasonable for the UE to cancel the triggered DSR if some RRC reconfiguration relating to DSR is received from the network, including the cases when the DSR is disabled.
Proposal 5: The UE cancels pending DSR when the DSR feature is re-configured by RRC.

Conclusions
In this paper, we have the following proposals for open issues on DSR:
Proposal 1: The UE does not start/restart the logicalChannelSR-DelayTimer when the LCH configured with logicalChannelSR-DelayTimerApplied triggers DSR.
Proposal 2: The UE can trigger a SR for DSR even if logicalChannelSR-DelayTimer is running. Alternatively, the UE can stop the running logicalChannelSR-DelayTimer when DSR is triggered.
Proposal 3: The triggering of SR for DSR is not affected by logicalChannelSR-Mask.
Proposal 4: To avoid DSR in a MAC PDU become outdated due to autonomous transmission, RAN2 can consider the following options:
· Option 1 - The UE does not multiplex DSR MAC CE into a CG resource configured with autonomousTX
· Option 2 - The UE does not de-prioritize a MAC PDU of a CG resource configured with autonomousTX that carries a DSR MAC CE.
Proposal 5: The UE cancels pending DSR when the DSR feature is re-configured by RRC.
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