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1 Introduction
In the latest RAN2#124 meeting, we discussed on BSR enhancements for XR capacity, and huge progress has been got. And the following is captured [1]:
Agreements on BSR/DSR
1. The Refined BSR MAC CE includes a new 8-bit bitmap between the LCG bitmap and buffer size fields to indicate which BSR table an LCG uses. 

2. The Refined BSR MAC CE has a one-octet eLCID. 

3. The Refined BSR MAC CE has the same logical channel priority as the legacy BSR MAC CEs. 

4. The DSR MAC CE uses one-octet eLCID

5. The DSR MAC CE has a logical channel priority lower than the Timing Advanced Report and higher than the SL-BSR (prioritized). 
6. The PSI-Based PDU Discard Activation/Deactivation MAC CE use one-octet eLCID
7.  Not introduce Truncated Refined BSR MAC CE, which uses the new BSR table. 
8. A pending DSR is cancelled if all the data within the triggering threshold is discarded or transmitted

In this contribution, we provide some views on the remaining issues on BSR and DSR.
2 Discussion
2.1 Issue #1: BSRs cancelling when PDCP discards data
RAN2 has agreed that a new triggering condition (i.e., remaining-time left for the buffered data in UL is smaller than a configured threshold) can trigger the DSR in the UE to request the uplink resource. And we have agreed that:
1. A pending DSR is cancelled if all the data within the triggering threshold is discarded or transmitted

Since we have agreed that the DSR can be cancelled if all the data within the triggering threshold is discarded, we think the same thing would impact BSR. A pending BSR is cancelled when the pending data available for transmission have been discarded. As a result, the pending SR(s) for BSR triggered according to the BSR procedure (clause 5.4.5) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the pending data available for transmission have been discarded. Consequently, the MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BSR, which was initiated by the MAC entity prior to the MAC PDU assembly and which has no valid PUCCH resources configured, if the the BSR that triggers the SR corresponding to the Random Access procedure has already been cancelled because of pending data available for transmission have been discarded
Proposal 1    A pending BSR is cancelled when the pending data available for transmission have been discarded
Proposal 2.   Consider adopting the TP in Annex A for BSR cancelling in the next MAC CR.
2.2 Issue #2: Refined Long BSR can be used as a padding BSR?
There is still one open issue is that whether Refined Long BSR can be used as a padding BSR. In our understanding, since we have agreed that the Refined Long BSR is reported when the LCG is configured additionalBSR-TableAllowed and has a buffer value in the covered range, there is no reason to prohibit UE to report a Refined long BSR as long as number of padding bits is larger or eaqual than the size of the Refined long BSR plus its subheader. Since we are ready agreed not to introduce Truncated Refined BSR MAC CE, it is better not to introduce Refined Long Truncated BSR. And when Refined long BSR is not reported, UE can still report legacy padding BSR.
Proposal 3    Refined Long BSR can be used as a padding BSR and do not introduce Refined Long Truncated BSR.
Proposal 4    Consider adopting the TP in Annex B for padding BSR in the next MAC CR.
2.3 Issue #3: DSRs cancelling when RRC configures the LCG not to trigger DSR reporting
The Delay Status Reporting (DSR) procedure is used to provide the serving gNB with delay status per LCG and RRC configures an LCG for delay status reporting as captured below:

	MAC-CellGroupConfig ::=             SEQUENCE {

    …


[[


drx-ConfigExt2-v18xy                SetupRelease { DRX-ConfigExt2-v18xy }                                   OPTIONAL,    -- Need M


additionalBSR-TableAllowed-r18      BIT STRING (SIZE (maxNrofLCGs-r18))                                     OPTIONAL,
    -- Need R

    dsr-ConfigToAddModList-r18          SEQUENCE (SIZE (1..maxNrofLCGs-r18)) OF LCG-DSR-Config-r18              OPTIONAL,    -- Need N

    dsr-ConfigToReleaseList-r18         SEQUENCE (SIZE (1..maxNrofLCGs-r18)) OF LCG-Id-r18                      OPTIONAL     -- Need N


]]
}

…
LCG-DSR-Config-r18 ::= SEQUENCE {

    lcg-Id-r18                       LCG-Id-r18,
    remainingTimeThreshold-r18       INTEGER (1..64)
}

LCG-Id-r18 ::= INTEGER (0..maxLCG-ID)




It is expected that the triggered DSR shall be cancelled when RRC configures DSR configurations to release for the LCG which triggered the DSR. Thus, the pending SR(s) for DSR triggered according to the DSR procedure shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the the DSR that triggers the SR has already been cancelled. The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for DSR, which was initiated by the MAC entity prior to the MAC PDU assembly and which has no valid PUCCH resources configured, if the DSR that triggers the SR corresponding to the Random Access procedure has already been cancelled.
Proposal 5: The triggered DSR shall be cancelled when the DSR configuration for the LCG which triggered the DSR is released
2.4 Issue #4: Other DSRs reporting details
The first open issue is whether we should follow the same restrictions for SR triggered by BSR, e.g., logicalChannelSR-DelayTimer. Currently, as for SR triggered by BSR as highlighted below:

	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.

The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

…
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.



In last meeting, we have agreed that no dedicated SR configuration for DSR will be introduced and DSR use the same SR configuration for BSR. Even if logicalChannelSR-DelayTimerApplied is set to be true to indicate UE to apply the delay timer for SR transmission for BSR on this logical channel, it is better that SR transmission for DSR is not restricted by the delay timer since DSR is used for informing the NW for Delay critical data scheduling. 

In the meanwhile, logicalChannelSR-Mask controls SR triggering when a configured uplink grant of type1 or type2 is configured. True indicates that SR masking is configured for this logical channel as specified in TS 38.321 [3]. Even if logicalChannelSR-Mask is set to be true, it is better that SR transmission for DSR can still be initiated.
Proposal 6: logicalChannelSR-DelayTimerApplied and logicalChannelSR-Mask will not apply for SR transmission for DSR. No spec impacts.

The second issue is whether SR for DSR is triggered per LCH or per LCG as captured below:

	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.

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:

2>
trigger a Scheduling Request.


Currently, the DSR is triggered per LCG which gives people the impression that SR triggering for the DSR procedure can be on any logical channel of the LCG. It is true that after one LCH triggering DSR another LCH when detecting the new Delay critical data cannot trigger another DSR if the previous one is still pending. It does not mean the DSR is triggered per LCG. In our understanding, DSR is triggered on each logical channel of the LCG and SR for DSR transmission will be triggered for this DSR on the same logical channel.
Proposal 7: DSR is triggered on each logical channel of the LCG and SR for DSR transmission will be triggered for this DSR on the same logical channel.
Another issue is on the term “the SDUs associated with the DSR”. Currently, we captured as below:
	An SDU is considered to be associated with a DSR if it is associated with the LCG which triggered the DSR and the remaining value of its PDCP discardTimer is below remainingTimeThreshold.


In our understanding, DSR should report data volume of the packets which are delay-critical if they belong to a PDU Set of which at least one PDCP SDU has the remaining time till discardTimer expiry less than the remainingTimeThreshold for the pdu-SetDiscard configured case even if their respective discardTimer do not reach the threshold. Thus the current writing limits the scope of the association to only those SDUs that are below the remaining time threshold. People would say the remaining PDUs can trigger its own DSR when its remaining time drops below the triggering threshold. However, we have prohibited this in the current spec that the former PDCP SDUs should not trigger a DSR again when their respective discardTimer reaches the threshold since gNB has already been informed. A simple way is to refer to PDCP and RLC spec has we have defined delay-critical data there.
Hence, we propose:
Proposal 8. An SDU is considered to be associated with a DSR if it is associated with the LCG which triggered the DSR and it fulfils the requirement as specified in clause 5.5 in TS 38.322  and clause 5.6 in TS 38.323.

Proposal 9. Consider adopting the TP in Annex C in the next MAC CR for DSR.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1    A pending BSR is cancelled when the pending data available for transmission have been discarded
Proposal 2.   Consider adopting the TP in Annex A for BSR cancelling in the next MAC CR.
Proposal 3    Refined Long BSR can be used as a padding BSR and do not introduce Refined Long Truncated BSR.
Proposal 4    Consider adopting the TP in Annex B for padding BSR in the next MAC CR.
Proposal 5: The triggered DSR shall be cancelled when the DSR configuration for the LCG which triggered the DSR is released
Proposal 6    logicalChannelSR-DelayTimerApplied and logicalChannelSR-Mask will not apply for SR transmission for DSR. No spec impacts.

Proposal 7    DSR is triggered on each logical channel of the LCG and SR for DSR transmission will be triggered for this DSR on the same logical channel.
Proposal 8. An SDU is considered to be associated with a DSR if it is associated with the LCG which triggered the DSR and it fulfils the requirement as specified in clause 5.5 in TS 38.322  and clause 5.6 in TS 38.323.

Proposal 9. Consider adopting the TP in Annex C in the next MAC CR for DSR.
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5 Annex A for BSR cancelling:
Start of first change

5.4.4
Scheduling Request

All pending SR(s) for BSR triggered according to the BSR procedure (clause 5.4.5) prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long, Refined Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) for BSR triggered according to the BSR procedure (clause 5.4.5) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission. The pending SR(s) for BSR triggered according to the BSR procedure (clause 5.4.5) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the pending data available for transmission have been discarded.
The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BSR, which was initiated by the MAC entity prior to the MAC PDU assembly and which has no valid PUCCH resources configured, if:

-
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 a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly; or

-
the UL grant(s) can accommodate all pending data available for transmission; Or

-  the the BSR that triggers the SR corresponding to the Random Access procedure has already been cancelled because of pending data available for transmission have been discarded.
End of first change
Start of second change

5.4.5
Buffer Status Reporting

A MAC PDU shall contain at most one BSR MAC CE, even when multiple events have triggered a BSR. The Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.

All triggered BSRs may be cancelled when the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC CE plus its subheader. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a Long, Refined Long, Extended Long, Short, or Extended Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR prior to the MAC PDU assembly.

The MAC entity shall cancel a pending BSR, when the pending data available for transmission have been discarded.
End of second change
6 Annex B for padding BSR
Start of change

5.4.5
Buffer Status Reporting
For Padding BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:

1>
if for at least one LCG configured with additionalBSR-TableAllowed, the amount of UL data available for transmission is within the buffer sizes specified in Table 6.1.3.1-3, and if the number of padding bits is equal to or larger than the size of the refined Long BSR plus its subheader:
2>report Refined Long BSR for all LCGs which have data available for transmission;
1>
else if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

2>
if more than one LCG has data available for transmission when the BSR is to be built:

3>
if the number of padding bits is equal to the size of the Short BSR plus its subheader:

4>
report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.

3>
else:

4>
report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of the highest priority logical channel (with or without data available for transmission) in each of these LCG(s), and in case of equal priority, in increasing order of LCGID.

2>
else:

3>
report Short BSR.

1>
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:

2>
report Long BSR for all LCGs which have data available for transmission.
End of change
7 Annex C for DSR remaining issues:
Start of changes

· 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 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 on the LCH for the LCG.

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:

2>
trigger a Scheduling Request.
NOTE:
The availability of UL-SCH resources for the transmission of the DSR MAC CE follows the same critieria specified in clause 5.4.5.

An SDU is considered to be associated with a DSR if it is associated with the LCG which triggered the DSR and it fulfils the requirement as specified in clause 5.5 in TS 38.322 [3] and clause 5.6 in TS 38.323 [4].

A MAC PDU shall contain at most one DSR MAC CE. The MAC entity shall not include a DSR MAC CE in a MAC PDU if the MAC PDU can accommodate the SDUs associated with all the pending DSRs.

After a DSR is triggered, it is considered as pending until it is cancelled. 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). The triggered DSR shall be cancelled when the DSR configuration for the LCG which triggered the DSR is released. 
End of changes 
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