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1 Introduction
In this paper, we discuss the corrections needed for DSR procedure specification.
2 Discussion
2.1 Correction on DSR triggering
In present spec, a DSR is triggered when there is no DSR pending for the LCG since the last transmission of DSR MAC CE. However, there is an ambiguity for the case before ‘the first DSR MAC CE is transmitted’. It is not intended to trigger multiple DSRs for the same LCG, when first DSR MAC CE is not yet transmitted e.g. due to lack of UL resources. The specification should be accurate and unambiguous. There seem two options to achieve this.
Option A: Generalize the DSR triggering condition to ‘if there is no DSR pending for the LCG’. (TP #1A)
Option B: Add a new condition to consider the case when first DSR MAC CE is not yet transmitted, i.e. ‘since the configuration or reconfiguration of DSR functionality’. (TP #1B)
Proposal 1: RAN2 to address ambiguity for DSR triggering when first DSR MAC CE is not yet transmitted. Adopt TP #1A or TP #1B.

TP #1A
	Sec 5.4.9
….
If an LCG is configured for delay status reporting, the MAC entity shall:
1>	if the smallest remaining value of the PDCP discardTimers among all the data buffered for the LCG that has not been transmitted in any MAC PDU or reported as data volume in a DSR MAC CE becomes below remainingTimeThreshold of the LCG; and
1>	if there is no DSR pending for the LCG since the last transmission of a DSR MAC CE:
2>	trigger a DSR for the LCG.



TP #1B
	Sec 5.4.9
….
If an LCG is configured for delay status reporting, the MAC entity shall:
1>	if the smallest remaining value of the PDCP discardTimers among all the data buffered for the LCG that has not been transmitted in any MAC PDU or reported as data volume in a DSR MAC CE becomes below remainingTimeThreshold of the LCG; and
1>	if there is no DSR pending for the LCG since the configuration or reconfiguration of DSR functionality; or
1>	if there is no DSR pending for the LCG since the last transmission of a DSR MAC CE:
2>	trigger a DSR for the LCG.



2.2 Correction on stopping RA due to SR for DSR
In present spec, an ongoing RA procedure may be stopped which is triggered due to a SR for DSR, when a DSR is cancelled. However, this is not correct as the expected behavior should be as below:

A. When RAR grant or grant for MsgA payload transmission is used, DSR is cancelled but RA procedure should not be stopped. 
B. When other UL grants (configured UL grant or dynamic UL grant addressed to C-RNTI) are used, DSR is cancelled and RA procedure should be stopped.
C. When DSR is cancelled due to discard, DSR is cancelled and RA procedure should be stopped.

Case A is the proper behavior and it conforms to the legacy specification related to RA procedure stopping.

Proposal 2: An ongoing RA procedure due to pending SR for DSR should not be stopped when RAR grant or grant for MSGA transmission is used and DSR is cancelled. Adopt TP #2.

TP #2
	Sec 5.4.4 
….
The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for DSR, which has no valid PUCCH resources configured, if:
-	the DSR that triggered the SR has been cancelled (see clause 5.4.9).
-	a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU includes either all the SDUs associated with the DSR or a DSR MAC CE that contains the delay information of all the SDUs associated with the DSR; or
-	the DSR that triggered the SR has been cancelled when all the SDUs associated with the DSR have been discarded.




2.3 Correction on SDU association
In present spec, association rule between SDU and DSR does not specify whether the SDU has been transmitted in any MAC PDU or not. It seems not reasonable to associate a SDU with DSR, which has already been transmitted in any MAC PDU. This also affects the DSR cancellation which considers all the associated SDUs must be accommodated and transmitted in a MAC PDU. This condition can not be fulfilled if an associated SDU has already been transmitted earlier.
 
Proposal 3: Specify an additional condition that ‘an SDU is considered to be associated with a DSR if it has not been transmitted in any MAC PDU’. Adopt TP #3.

TP #3
	Sec 5.4.9 
….
An SDU is considered to be associated with a DSR if it has not been transmitted in any MAC PDU and it is associated with the LCG which triggered the DSR and the remaining value of its PDCP discardTimer is below remainingTimeThreshold.



2.4 Correction on Remaining Time
Remaining Time indicates the smallest remaining value of the PDCP discardTimers among SDUs buffered for the LCG. However, as discardTimer does not stop even after the corresponding PDCP SDU has ben transmitted in any MAC PDU and the MAC PDU is ACKed. The buffered PDCP SDU can be discarded only when the discardTimer expires or ACKed by PDCP status report. Therefore, it is highly likely that the shortest remaining time in DSR MAC CE corresponds to already transmitted PDCP SDUs, which is not aligned with the original intention. 

Proposal 4: Specify Remaining Time as the smallest remaining value of the PDCP discardTimers among SDUs buffered for the LCG that has not been transmitted in any MAC PDU. Adopt TP #4.

TP #4
	Sec 5.4.9 
….
The Delay Status Reporting (DSR) procedure is used to provide the serving gNB with delay status of LCGs. This delay status for an LCG includes remaining time, which is the smallest remaining value of the PDCP discardTimers among SDUs buffered for the LCG that has not been transmitted in any MAC PDU, as specified in clause 7.3 in TS 38.323 [4], and the total amount of delay-critical UL data for the LCG according to the data volume calculation procedure specified in clause 5.5 in TS 38.322 [3] and clause 5.6 in TS 38.323 [4] for the associated RLC and PDCP entities, respectively.

Sec 7.3

-	Remaining Time: This field indicates the shortest remaining value of PDCP discardTimer (described in clause 7.3 in TS 38.323 [4]) among all PDCP SDUs buffered for an LCG that has not been transmitted in any MAC PDU, at the time of the first symbol of the first PUSCH transmission that includes this DSR MAC CE. The length of this field is 6 bits. The value r in this field indicates a remaining time within the range of (r, r + 1] msec;



2.5 DSR cancellation upon reconfiguration
DSR functionality is configured per LCG and is subject to reconfiguration based on service scheduling and delivery strategy by the network. For such a case, it is apparent that a pending DSR for LCG should be cancelled when a RRC reconfiguration disables DSR functionality.

Proposal 5: A pending DSR for LCG is cancelled when a RRC reconfiguration disables DSR functionality. Adopt TP #5.

TP #5
	Sec 5.4.9 
….
After a DSR is triggered, it is considered as pending until it is cancelled. The MAC entity shall cancel a pending DSR when a RRC reconfiguration disables DSR functionality. The MAC entity shall cancel a pending DSR, either when all the SDUs associated with the DSR have been discarded, or when a MAC PDU is transmitted and this MAC PDU includes either all the SDUs associated with the DSR or a DSR MAC CE that contains the delay information of all the SDUs associated with the DSR (as described in the clause 6.1.3.72).



2.6 DSR handling for logicalChannelSR-DelayTimer and logicalChannelSR-Mask 
DSR functionality does not have dedicated SR configuration and SR configuration of logical channel is potentially subject to logicalChannelSR-DelayTimer and logicalChannelSR-Mask configurations. It seems reasonable that SR triggering for DSR considers the logicalChannelSR-DelayTimer and logicalChannelSR-Mask conditions. Network can always control the configurations to achieve desired SR triggering for DSR functionality.

Proposal 6: SR triggering for DSR is subject to logicalChannelSR-DelayTimer and logicalChannelSR-Mask conditions, when configured. Adopt TP #6.

TP #6
	Sec 5.4.9 
….
If there is at least one DSR pending, the MAC entity shall:
1>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the DSR MAC CE plus its subheader as a result of logical channel prioritization:
2>	instruct the Multiplexing and Assembly procedure to generate the DSR MAC CE;
1>	else if there is no pending SR already triggered by the DSR procedure for the same logical channel as of this DSR and logicalChannelSR-DelayTimer is not running:
[bookmark: _GoBack]2>	if the MAC entity is configured with configured uplink grant(s) and the DSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false:
23> trigger a Scheduling Request.


2.7 Correction on SR triggering
DSR functionality is configured per LCG and triggering of DSR is pursued at LCG level. When a DSR is pending for LCG, another DSR is not triggered. However, SR for DSR configuration is per LCH. In present spec, it is not clearly specified as to which LCH’s SR configuration is used for DSR of the LCG. There can be two possible options:

Option 1: SR configuration of any LCH belonging to the LCG that triggered DSR can be used.

Option 2: SR configuration of the LCH is used which has the smallest remaining value of the PDCP discardTimers among all the data buffered for the LCG that has not been transmitted in any MAC PDU or reported as data volume in a DSR MAC CE becomes below remainingTimeThreshold of the LCG.   

Proposal 7: Specify clearly which LCH’s SR configuration is used for DSR of the LCG among below options:
Option 1: SR configuration of any LCH belonging to the LCG that triggered DSR can be used 
Option 2: SR configuration of the specific LCH is used which has the smallest remaining value of the PDCP discardTimers among all the data buffered for the LCG that has not been transmitted in any MAC PDU or reported as data volume in a DSR MAC CE becomes below remainingTimeThreshold of the LCG   
2.8 Clarification on partial and complete DSR MAC CE
The DSR MAC CE is of variable size, and based on UL-SCH resources and logical channel prioritization, it is not always possible to ensure that a ‘complete’ DSR MAC CE, which can accommodate all the pending DSRs, is made. In such a scenario, it should be clarified which approach is to be pursued: 

Approach 1: DSR MAC CE must accommodate all pending DSRs; otherwise, SR is triggered for each of the pending DSRs
Approach 2: DSR MAC CE need not accommodate all pending DSRs; SR is triggered for each of the pending DSRs which could not be accommodated in the DSR MAC CE 

Approach 2 seems more reasonable and effective.

Proposal 8: SR is triggered for a pending DSR which could not be included in the DSR MAC CE. Adopt TP #7. 

TP #7
	Sec 5.4.9 
….
If there is at least one DSR pending, the MAC entity shall:
1>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the DSR MAC CE plus its subheader as a result of logical channel prioritization:
2>	instruct the Multiplexing and Assembly procedure to generate the DSR MAC CE;
1>	else if pending DSR for the LCG cannot be included in the DSR MAC CE, if any, and there is no pending SR already triggered by the DSR procedure for the same logical channel as of this DSR:
2>	trigger a Scheduling Request.


3 Conclusion
RAN2 is requested to discuss and agree to the following proposals:

Proposal 1: RAN2 to address ambiguity for DSR triggering when first DSR MAC CE is not yet transmitted. Adopt TP #1A or TP #1B.
Proposal 2: An ongoing RA procedure due to pending SR for DSR should not be stopped when RAR grant or grant for MSGA transmission is used and DSR is cancelled. Adopt TP #2.
Proposal 3: Specify an additional condition that ‘an SDU is considered to be associated with a DSR if it has not been transmitted in any MAC PDU’. Adopt TP #3.
Proposal 4: Specify Remaining Time as the smallest remaining value of the PDCP discardTimers among SDUs buffered for the LCG that has not been transmitted in any MAC PDU. Adopt TP #4.
Proposal 5: A pending DSR for LCG is cancelled when a RRC reconfiguration disables DSR functionality. Adopt TP #5.
Proposal 6: SR triggering for DSR is subject to logicalChannelSR-DelayTimer and logicalChannelSR-Mask conditions, when configured. Adopt TP #6.
Proposal 7: Specify clearly which LCH’s SR configuration is used for DSR of the LCG among below options:
Option 1: SR configuration of any LCH belonging to the LCG that triggered DSR can be used 
Option 2: SR configuration of the specific LCH is used which has the smallest remaining value of the PDCP discardTimers among all the data buffered for the LCG that has not been transmitted in any MAC PDU or reported as data volume in a DSR MAC CE becomes below remainingTimeThreshold of the LCG   
Proposal 8: SR is triggered for a pending DSR which could not be included in the DSR MAC CE. Adopt TP #7. 

