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1	Introduction
[bookmark: OLE_LINK10]In this contribution, we will further discuss the following three issues related to DSR:
· DSR trigger: what data is considered for DSR triggering?
· DSR content: 
· What does the remaining time field in the DSR indicate?
· What does the delay critical data volume in the DSR include?
2 Discussion
2.1 DSR trigger
According to the current 38.321 [1], ‘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’ will be considered when UE determines whether to trigger DSR. 
	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.


[bookmark: OLE_LINK14]However, the current description may lead to two different understandings, as follows:
· Understanding 1: only data A can trigger DSR, and none of data B, data C, and data D triggers DSR.
· Understanding 2: data A, data B, and data C can trigger DSR, and only D does not trigger DSR.
Where:
· A: data has not been transmitted in any MAC PDU and has not been reported as data volume in a DSR MAC CE.
· B: data has been transmitted in a MAC PDU and has not been reported as data volume in a DSR MAC CE.
· C: data has not been transmitted in any MAC PDU and has been reported as data volume in a DSR MAC CE.
· D: data has been transmitted in a MAC PDU and has been reported as data volume in a DSR MAC CE.
[bookmark: OLE_LINK11]Understanding 1 is technically correct. To avoid ambiguity, we propose RAN2 to clarify only data that has not been transmitted in any MAC PDU and has not already been reported as data volume in a DSR MAC CE can trigger DSR.
Proposal 1: RAN2 to clarify only data which has not been transmitted in any MAC PDU and has not been already reported as data volume in a DSR MAC CE can trigger DSR.

In addition, according to the current TS 38.321 [1], the data that has been transmitted in MAC PDU(s) is not considered when UE determines whether to trigger DSR. It is reasonable for UM since the data would not be transmitted again. But for AM, the data that has been transmitted in MAC PDU(s) but has not been acknowledged by the receiver should be considered when UE determines whether to trigger DSR, similarly as it is now considered for data volume calculation once the DSR is already triggered. It would be odd if the same data that is now included in the DSR would not be considered when it comes to DSR triggering. In addition, if a PDU set is initially transmitted when remaining time of the PDU set is greater than a threshold, according to the current TS 38.321, the data to be retransmitted in the PDU set will not trigger DSR and the transmission of the data to be retransmitted in the PDU set will be delayed.
So, we propose RAN2 to clarify that the data which has been transmitted in MAC PDU(s) for RLC UM and data that has been acknowledged by the receiver for RLC AM are not considered when UE determines whether to trigger DSR. 
Proposal 2: [bookmark: OLE_LINK6]RAN2 to clarify that the following data is not considered when UE determines whether to trigger DSR:
· for UM, data that has been transmitted in MAC PDU(s), and,
· for AM, data that has been acknowledged by the receiver (i.e. unacknowledged data can still trigger DSR).
The corresponding TP for Proposal 1 and 2 is as follows:
	5.4.9	Delay status reporting
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 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.
RRC controls the DSR procedure by configuring the following parameter:
-	remainingTimeThreshold: the threshold on remaining time for triggering a DSR for an LCG.
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, except the data that has not been transmitted in any MAC PDU for RLC UM and the data which has been successfully transmitted for RLC AM  or and the data which has been previously 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.



2.2 DSR content
2.2.1 Remaining time field in DSR
According to the current 38.321 [1], UE reports the shortest remaining time among all PDCP SDUs buffered for an LCG. 
	The fields in the DSR MAC CE are defined as follows:
-	LCGi: This field indicates the presence of delay information (i.e. the Remaining Time and Buffer Size fields) for the LCG i. The LCGi field set to 1 indicates that the delay information for the LCG i is reported. The LCGi field set to 0 indicates that the delay information for the LCG i is not reported;
-	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, 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;


[bookmark: OLE_LINK7]
In addition, according to the current TS 38.323 [2], UE discards PDCP SDU only based on the successful delivery of a PDCP SDU or expiry of the discardTimer or discardTimerForLowImportance. That is to say, the PDCP SDU that has been acknowledged by the receiver for RLC AM or the PDCP SDU that has been transmitted in MAC PDU(s) for RLC UM may still be buffered in PDCP layer. 
	[bookmark: _Toc156000533][bookmark: _Toc46492175][bookmark: _Toc46492067][bookmark: _Toc37126954]5.3	SDU discard
When the successful delivery of a PDCP SDU is confirmed by PDCP status report, the transmitting PDCP entity shall discard the PDCP SDU along with the corresponding PDCP Data PDU.
When the discardTimer or discardTimerForLowImportance expires for a PDCP SDU, the transmitting PDCP entity shall:
-	if pdu-SetDiscard is configured:
-	discard all PDCP SDUs belonging to the PDU Set to which the PDCP SDU belongs along with the corresponding PDCP Data PDUs;
NOTE 1:	PDCP SDUs subsequently received from upper layers are also discarded if they belong to the PDU Set.
-	else:
-	discard the PDCP SDU along with the corresponding PDCP Data PDU.
If the corresponding PDCP Data PDU has already been submitted to lower layers, the discard is indicated to lower layers.
For SRBs, when upper layers request a PDCP SDU discard, the PDCP entity shall discard all stored PDCP SDUs and PDCP PDUs.
NOTE 2:	Discarding a PDCP SDU already associated with a PDCP SN causes a SN gap in the transmitted PDCP Data PDUs, which increases PDCP reordering delay in the receiving PDCP entity. It is up to UE implementation how to minimize SN gap after SDU discard.


[bookmark: OLE_LINK15]In this case, according to the current TS 38.321 [1], the shortest remaining time reported in DSR may be remaining time of the data that has been acknowledged by the receiver for AM or the data that has been transmitted in MAC PDU(s) for RLC UM, which is unreasonable. 
To address this, we propose RAN2 to clarify the remaining time reported in DSR is the shortest remaining time of all PDCP SDUs buffered for an LCG, except the data that has been acknowledged by the receiver for RLC AM and the data that has been transmitted in MAC PDU(s) for RLC UM.
Proposal 3: RAN2 to clarify the remaining time reported in DSR is the shortest remaining time of all PDCP SDUs buffered for an LCG, except the data that has been acknowledged by the receiver for RLC AM and the data that has been transmitted in MAC PDU(s) for RLC UM.
The corresponding CR for Proposal 3 is as follows:
	6.1.3.72	Delay Status Report MAC CE
The Delay Status Report (DSR) MAC CE is identified by MAC subheader with an eLCID as specified in Table 6.2.1-2b.
The fields in the DSR MAC CE are defined as follows:
-	LCGi: This field indicates the presence of delay information (i.e. the Remaining Time and Buffer Size fields) for the LCG i. The LCGi field set to 1 indicates that the delay information for the LCG i is reported. The LCGi field set to 0 indicates that the delay information for the LCG i is not reported;
-	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 excluding the data that has been successfully transmitted for RLC AM and the data that has been transmitted in MAC PDU(s) for RLC UM, 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;



An issue related to this is how to treat the data for which the discard timer has already expired. According to the current 38.322 [4], if an RLC SDU or a segment of the RLC SDU has been transmitted, the RLC SDU cannot be discarded even though the discardTimer or discardTimerForLowImportance of the data expires and the PDCP entity discards the data. In our understanding, for this data, since the discardTimer or discardTimerForLowImportance of the data has expired, there is no remaining time associated with the data.
	[bookmark: _Toc155999973][bookmark: _Toc46502543][bookmark: _Toc37462999][bookmark: _Toc5722479]5.4	SDU discard procedures
When indicated from upper layer (e.g. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU, if neither the RLC SDU nor a segment thereof has been submitted to the lower layers. The transmitting side of an AM RLC entity shall not introduce an RLC SN gap when discarding an RLC SDU.


Proposal 4: RAN2 to confirm that there is no remaining time associated with the data discarded at the PDCP layer but buffered at the RLC layer.

2.2.2 Delay-critical data volume
In the last meeting [3], we agreed that delay critical data volume reported in DSR includes the data volume of control PDUs and data to be retransmitted [2, 4], which can avoid a problem that the UL resource allocated by the network is insufficient to accommodate all data to be newly transmitted with remaining time below the threshold.
Agreements on RLC open issues:
1. Delay-critical data in RLC is determined by the indication from PDCP layer. 
2. RLC data PDU(s) pending for RLC AM retransmission shall be included in the data volume calculation in RLC for DSR.
3. The PDU (s) stored in RLC with discardTimer expired, but has not been discarded, should be calculated in the data volume in RLC for DSR
4. RLC Control PDU shall be included in the data volume calculation in RLC for DSR

Agreements
1. The PDCP Control PDUs should be considered as delay-critical PDCP data volume.
2.  The PDCP SDUs and PDCP Data PDUs to be retransmitted for AM DRBs should be considered as the delay-critical PDCP data volume.
[bookmark: OLE_LINK16]According to the current TS 38.321 [1], when the UE triggers DSR for one LCG, UE will report delay status of all LCG(s) configured with DSR and with delay critical data volume greater than 0.
For an LCG configured for DSR, if there is no data whose remaining time is less than the threshold, but there is a control PDU and/or the data whose discard timer has expired and/or the data to be retransmitted, according to the current specification, the UE also needs to report delay critical data volume in DSR (which covers the data mentioned above). In this case, the UE may not be able to correctly fill in the remaining time field for the LCG in DSR:
· [bookmark: OLE_LINK17]Case 1: if there is only control PDU and/or the data whose discard timer has expired for the LCG, there is no real remaining time for the LCG and the UE does not know what to fill in the DSR for the LCG.
· [bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK8]Case 2: if there is only data to be retransmitted for the LCG and the shortest remaining time of the data to be retransmitted is larger than the threshold (e.g., 64ms), the shortest remaining time may exceed the maximum value (64ms) that the remaining time field in the DSR can indicate. 
In order to avoid the above issue, we propose RAN2 to clarify delay critical data volume reported in DSR includes the data volume of control PDU and data to be retransmitted, only if there is data whose remaining time is less than the threshold.
Proposal 5: [bookmark: OLE_LINK18]RAN2 to clarify the delay-critical data volume of an LCG is reported in DSR only if there is data with remaining time below the threshold in the LCG.
[bookmark: _GoBack]The corresponding TP for Proposal 5 is as follows:
	6.1.3.72	Delay Status Report MAC CE
The Delay Status Report (DSR) MAC CE is identified by MAC subheader with an eLCID as specified in Table 6.2.1-2b.
The fields in the DSR MAC CE are defined as follows:
-	LCGi: This field indicates the presence of delay information (i.e. the Remaining Time and Buffer Size fields) for the LCG i. The LCGi field set to 1 indicates that the delay information for the LCG i is reported. The LCGi field set to 0 indicates that the delay information for the LCG i is not reported;. If delay-critical UL data for an 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, after the MAC PDU has been built does not include data to be (re)transmitted whose remaining time is less than remainingTimeThreshold of the LCG, the LCGi field corresponding to the LCG is set to 0, otherwise, the LCGi field corresponding to the LCG is set to 1;



3	Conclusions
In this contribution, we discussed three issues related to DSR. Based on our discussion, we conclude with the following observations and proposals:
Proposal 1: RAN2 to clarify only data which has not been transmitted in any MAC PDU and has not been already reported as data volume in a DSR MAC CE can trigger DSR.
Proposal 2: RAN2 to clarify that the following data is not considered when UE determines whether to trigger DSR:
· for UM, data that has been transmitted in MAC PDU(s), and,
· for AM, data that has been acknowledged by the receiver (i.e. unacknowledged data can still trigger DSR).
Proposal 3: RAN2 to clarify the remaining time reported in DSR is the shortest remaining time of all PDCP SDUs buffered for an LCG, except data that has been acknowledged by the receiver for AM and the data that has been transmitted in MAC PDU(s) for UM.
Proposal 4: RAN2 to confirm that there is no remaining time associated with the data discarded at the PDCP layer but buffered at the RLC layer.
Proposal 5: RAN2 to clarify the delay-critical data volume of an LCG is reported in DSR only if there is data with remaining time below the threshold in the LCG.
The corresponding TPs can be found in the Annexes.
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Annex 1: TP for TS 38.321 (Proposal 1 and 2)
5.4.9	Delay status reporting
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 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.
RRC controls the DSR procedure by configuring the following parameter:
-	remainingTimeThreshold: the threshold on remaining time for triggering a DSR for an LCG.
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, except the data that has not been transmitted in any MAC PDU for RLC UM and the data which has been successfully transmitted for RLC AM  or and the data which has been previously 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.

Annex 2: TP for TS 38.321 (Proposal 3)
6.1.3.72	Delay Status Report MAC CE
The Delay Status Report (DSR) MAC CE is identified by MAC subheader with an eLCID as specified in Table 6.2.1-2b.
The fields in the DSR MAC CE are defined as follows:
-	LCGi: This field indicates the presence of delay information (i.e. the Remaining Time and Buffer Size fields) for the LCG i. The LCGi field set to 1 indicates that the delay information for the LCG i is reported. The LCGi field set to 0 indicates that the delay information for the LCG i is not reported;
-	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 excluding the data that has been successfully transmitted for RLC AM and the data that has been transmitted in MAC PDU(s) for RLC UM, 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;

Annex 3: TP for TS 38.321 (Proposal 5)
6.1.3.72	Delay Status Report MAC CE
The Delay Status Report (DSR) MAC CE is identified by MAC subheader with an eLCID as specified in Table 6.2.1-2b.
The fields in the DSR MAC CE are defined as follows:
-	LCGi: This field indicates the presence of delay information (i.e. the Remaining Time and Buffer Size fields) for the LCG i. The LCGi field set to 1 indicates that the delay information for the LCG i is reported. The LCGi field set to 0 indicates that the delay information for the LCG i is not reported;. If delay-critical UL data for an 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, after the MAC PDU has been built does not include data to be (re)transmitted whose remaining time is less than remainingTimeThreshold of the LCG, the LCGi field corresponding to the LCG is set to 0, otherwise, the LCGi field corresponding to the LCG is set to 1;
