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1 Introduction 
In this proposal, we address the issue of redundancy observed in BSR when DSR MAC CE is concurrently active. We explore the technical and procedural overlaps between BSR and DSR within the MAC protocol, proposing a unified approach through the introduction of a Combined Buffer and Delay Status Reporting (BDSR). This proposal also includes a discussion on the triggering conditions and formatting requirements for BDSR, aiming to streamline reporting processes and reduce unnecessary overhead in the system.




2 Discussion
In the current spec, the following has been specified regarding BSR and DSR MAC CE. To facilitate the discussion, the relevant MAC specifications have been copied below for reference:
	3GPP TS 38.321 V18.1.0 
5.4.5
Buffer Status Reporting

The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.

RRC configures the following parameters to control the BSR:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
logicalChannelSR-DelayTimerApplied;

-
logicalChannelSR-DelayTimer;

-
logicalChannelSR-Mask;

-
logicalChannelGroup, logicalChannelGroupIAB-Ext;

-
sdt-LogicalChannelSR-DelayTimer;
-
additionalBS-TableAllowed.

Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight except for IAB-MTs configured with logicalChannelGroupIAB-Ext, for which the maximum number of LCGs is 256.

The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].

A BSR shall be triggered if any of the following events occur for activated cell group:

-
UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either

-
this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or

-
none of the logical channels which belong to an LCG contains any available UL data.


in which case the BSR is referred below to as ‘Regular BSR’;

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader, in which case the BSR is referred below to as ‘Padding BSR’;

-
retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BSR is referred below to as ‘Regular BSR’;

-
periodicBSR-Timer expires, in which case the BSR is referred below to as ‘Periodic BSR’.

NOTE 1:
When Regular BSR triggering events occur for multiple logical channels simultaneously, each logical channel triggers one separate Regular BSR.
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.

For Regular and Periodic BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:

1>
if for at least one LCG configured with additionalBS-TableAllowed, the amount of UL data available for transmission is within the buffer sizes specified in Table 6.1.3.1-3:

2>
report Refined Long BSR for all LCGs which have data available for transmission;

1>
else:

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

3>
report Long BSR for all LCGs which have data available for transmission.

2>
else if one LCG has data available and is configured with additionalBS-TableAllowed and the amount of UL data available for transmission when the MAC PDU containing the BSR is to be built is greater than the largest buffer size specified in Table 6.1.3.1-3:

3>
report Long BSR.

2>
else:

3>
report Short BSR.

For Regular and Periodic BSR, the MAC entity for which logicalChannelGroupIAB-Ext is configured by upper layers shall:
1>
if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:

2>
if the maximum LCG ID among the configured LCGs is 7 or lower:

3>
report Long BSR for all LCGs which have data available for transmission.

2>
else:

3>
report Extended Long BSR for all LCGs which have data available for transmission.

1>
else:

2>
report Extended Short BSR.

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

1>
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 for at least one LCG configured with additionalBS-TableAllowed, the amount of UL data available for transmission is within the buffer sizes specified in Table 6.1.3.1-3 and 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 Long BSR plus its subheader:

2>
report Long BSR for all LCGs which have data available for transmission.
For Padding BSR, the MAC entity for which logicalChannelGroupIAB-Ext is configured by upper layers shall:

1>
if the number of padding bits is equal to or larger than the size of the Extended Short BSR plus its subheader but smaller than the size of the Extended 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 smaller than the size of the Extended Long Truncated BSR with zero Buffer Size field plus its subheader:

4>
report Extended Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.
3>
else:

4>
report Extended 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 Extended Short BSR.

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

2>
report Extended Long BSR for all LCGs which have data available for transmission.
For BSR triggered by retxBSR-Timer expiry, the MAC entity considers that the logical channel that triggered the BSR is the highest priority logical channel that has data available for transmission at the time the BSR is triggered.

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 UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the BSR MAC CE plus its subheader as a result of logical channel prioritization:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) as defined in clause 6.1.3.1;

3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated or Extended long or short Truncated BSRs;

3>
start or restart retxBSR-Timer.

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.
NOTE 2:
UL-SCH resources are considered available if the MAC entity has been configured with, receives, or determines an uplink grant. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.
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.

NOTE 3:
MAC PDU assembly can happen at any point in time between uplink grant reception and actual transmission of the corresponding MAC PDU. BSR and SR can be triggered after the assembly of a MAC PDU which contains a BSR MAC CE, but before the transmission of this MAC PDU. In addition, BSR and SR can be triggered during MAC PDU assembly.
NOTE 4:
Void

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.

---------------------------------------------non-relevant part has been deleted----------------------------------------

6.1.3.1
Buffer Status Report MAC CEs
Buffer Status Report (BSR) MAC CEs consist of either:
-
Short BSR format (fixed size); or

-
Extended Short BSR format (fixed size); or

-
Long BSR format (variable size); or

-
Refined Long BSR format (variable size); or

-
Extended Long BSR format (variable size); or

-
Short Truncated BSR format (fixed size); or

-
Extended Short Truncated BSR format (fixed size); or

-
Long Truncated BSR format (variable size); or

-
Extended Long Truncated BSR format (variable size).

Pre-emptive BSR MAC CE consists of:

-
Pre-emptive BSR format (variable size); or

-
Extended Pre-emptive BSR format (variable size).
The BSR formats are identified by MAC subheaders with LCIDs as specified in Table 6.2.1-2.

The Refined Long BSR format, Extended BSR formats and Pre-emptive BSR format are identified by MAC subheaders with eLCIDs as specified in Table 6.2.1-2b.

The fields in the BSR MAC CE are defined as follows:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) whose buffer status is being reported. The length of the field is 3 bits for the case of Short BSR and Short Truncated BSR formats, and 8 bits for the case of Extended Short BSR and Extended Short Truncated BSR formats;

-
LCGi: For the Long BSR format, Refined Long BSR format, Extended Long BSR format, Pre-emptive BSR format, and Extended Pre-emptive BSR format, this field indicates the presence of the Buffer Size field for the logical channel group i. The LCGi field set to 1 indicates that the Buffer Size field for the logical channel group i is reported. The LCGi field set to 0 indicates that the Buffer Size field for the logical channel group i is not reported. For the Long Truncated BSR format and the Extended Long Truncated BSR format, this field indicates whether logical channel group i has data available. The LCGi field set to 1 indicates that logical channel group i has data available. The LCGi field set to 0 indicates that logical channel group i does not have data available;

-
BTi: This field is included only in the Refined Long BSR format. This field is present only if the corresponding LCGi is set to 1; otherwise, this field is reserved and set to 0. If present, this field indicates which buffer size table is used to set the Buffer Size field for the logical channel group i. The BTi field set to 1 indicates that the buffer size table specified in Table 6.1.3.1-3 is used for the logical channel group i. The BTi field set to 0 indicates that the buffer size table specified in Table 6.1.3.1-2 is used for the logical channel group i;

-
Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4] across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). The amount of data is indicated in number of bytes. The size of the RLC headers and MAC subheaders are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Extended Short BSR format and the Extended Short Truncated BSR format is 8 bits. The length of this field for the Long BSR format, the Refined Long BSR format, the Long Truncated BSR format, the Extended Long BSR format, and the Extended Long Truncated format is 8 bits. The values for the 5-bit Buffer Size fields are shown in Table 6.1.3.1-1. The values for the 8-bit Buffer Size fields in the Long BSR format, the Long Truncated BSR format, the Extended Long BSR format, and the Extended Long Truncated format are shown in Table 6.1.3.1-2. For the Refined Long BSR format, if an LCG is configured with additionalBS-TableAllowed and the amount of data for the LCG is within the buffer sizes specified in Table 6.1.3.1-3, the MAC entity shall use the buffer sizes specified in Table 6.1.3.1-3 to set the value of this field; otherwise, the MAC entity shall use Table 6.1.3.1-2 instead. For the Long BSR format, the Refined Long BSR format, the Long Truncated BSR format, the Extended Long BSR format, and the Extended Long Truncated format, the Buffer Size fields are included in ascending order based on the LCGi. For the Long Truncated BSR format and the Extended Long Truncated format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits. For the Pre-emptive BSR format and the Extended Pre-emptive BSR format, the Buffer Size field identifies the total amount of the data expected to arrive at the IAB-MT of the node where the Pre-emptive BSR/Extended Pre-emptive BSR is triggered and does not include the volume of data currently available in the IAB-MT. Pre-emptive BSR format is identical to the Long BSR format. Extended Pre-emptive BSR format is identical to the Extended Long BSR format.
NOTE 1:
For the Pre-emptive BSR, if configured, the LCGs to be reported, the expected data volume calculation, the exact time to report Pre-emptive BSR and the associated LCH are left to implementation.

NOTE 2:
The mapping of LCGs between the ingress and egress links of an IAB node for purposes of determining expected change in occupancy of IAB-MT buffers (to be reported as Pre-emptive BSR) is left to implementation.

NOTE 3:
The number of the Buffer Size fields in the Long BSR, Extended Long BSR, Long Truncated BSR, and Extended Long Truncated BSR format can be zero.

NOTE 4:
The Extended versions of the BSR formats can only be used by IAB nodes.
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Figure 6.1.3.1-1: Short BSR and Short Truncated BSR MAC CE
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Figure 6.1.3.1-2: Long BSR, Long Truncated BSR, and Pre-emptive BSR MAC CE
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Figure 6.1.3.1-3: Extended Short BSR and Extended Short Truncated BSR MAC CE
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Figure 6.1.3.1-4: Extended Long BSR, Extended Long Truncated BSR, and Extended Pre-emptive BSR MAC CE


[image: image5.emf]Buffer Size 1

LCG

7

Oct 1 LCG

6

LCG

5

LCG

4

LCG

3

LCG

2

LCG

1

LCG

0

Buffer Size 2

...

Buffer Size m

Oct 2

Oct 3

Oct m+2

BT

7

BT

6

BT

5

BT

4

BT

3

BT

2

BT

1

BT

0

Oct 4


Figure 6.1.3.1-5: Refined Long BSR MAC CE
---------------------------------------------non-relevant part has been deleted----------------------------------------

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 running PDCP discardTimers among SDUs that are buffered for the LCG but have 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.

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 running PDCP discardTimers among all the SDUs buffered for the LCG that has not been transmitted in any MAC PDU and has not been 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:

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 as specified in clause 6.1.3.72.

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 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.

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 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 MAC entity may cancel a pending DSR when a MAC PDU is transmitted and this MAC PDU includes all the SDUs associated with the DSR but is not sufficient to include the DSR MAC CE and its subheader.

---------------------------------------------non-relevant part has been deleted----------------------------------------

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 running PDCP discardTimer (described in clause 7.3 in TS 38.323 [4]) among all PDCP SDUs that are buffered for an LCG but have 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. This field is present only if the buffer size indicated by the corresponding Buffer Size field is not zero; otherwise, this field is reserved and set to 0. If present, the value r in this field indicates a remaining time within the range of (r, r + 1] msec;

-
BT: This field is present only if the corresponding LCG is configured with additionalBS-TableAllowed and the buffer size indicated by the corresponding Buffer Size field is not zero; otherwise, this field is reserved and set to 0. If present, the BT field set to 1 indicates that the buffer sizes specified in Table 6.1.3.1-3 are used to set the value of the Buffer Size field, while the BT field set to 0 indicates that the buffer sizes specified in Table 6.1.3.1-2 are used instead;

-
Buffer Size: The Buffer Size field indicates the total amount of 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. If the corresponding LCG is configured with additionalBS-TableAllowed and the amount of delay-critical UL data for an LCG is within the buffer sizes specified in Table 6.1.3.1-3, the MAC entity shall use the buffer sizes specified in Table 6.1.3.1-3 to set the value of this field; otherwise, the MAC entity shall use Table 6.1.3.1-2 instead. This field is indicated in number of bytes. The length of this field is 8 bits.

The DSR MAC CE shall include delay information of all LCGs which have pending DSRs when the MAC PDU containing this DSR MAC CE is to be built. The Remaining Time, the BT, and the Buffer Size fields for an LCG shall be reported in two consecutive octets. These three fields for different LCGs shall be included in a DSR MAC CE in ascending order based on the LCGi.
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Figure 6.1.3.72-1: DSR MAC CE



Based on the current specifications outlined in the 3GPP standards: 
· Buffer Status Reports (BSRs) are activated for Logical Channel Groups (LCGs) following clause 5.4.5, with their format precisely defined under clause 6.1.3.1.

· Delay Status Reports (DSRs) are initiated exclusively for those LCGs for which they have been specifically configured, as stipulated in clause 5.4.9, with formatting directives found in clause 6.1.3.72.

· In instances where DSR is configured for LCGs, there occurs a concurrent reporting of Buffer Size through both BSR and DSR. 
· It is important to note the distinction in the data reported in Buffer Size by BSR and DSR. In DSR, the Buffer Size specifically indicates the total amount of delay-critical Uplink (UL) data for an LCG. Conversely, BSR reports the total volume of data available for the LCG. Given that delay-critical UL data, as reported by DSR, constitutes a specific subset of the total data volume reported in BSR, there is inherent redundancy in transmitting buffer size information via BSR when DSR is active. This overlap suggests that the buffer size information conveyed through BSR becomes superfluous, as the subset of delay-critical UL data reported through DSR cumulatively covers all relevant total UL data over time. This leads to redundancy, contributing to unnecessary signaling overhead—a non-trivial concern, particularly for applications demanding ultra-low latency, e.g., XR.
Observation 1. 
When LCGs are configured to utilize DSR MAC CE, the Buffer Size is reported via both the DSR and BSR MAC CE, leading to redundancy of information transmission. This redundancy is particularly pronounced in contexts involving applications with stringent low-latency requirements, which are becoming increasingly prevalent.
In light of the discussed redundancies in the reporting mechanisms for buffer size information across LCGs where DSR is configured:
Proposal 1. 
For LCGs in which DSR is configured, it is proposed that the reporting via BSR be either restricted or suitably adjusted to eliminate redundancy. This aims to streamline the reporting processes, reducing unnecessary signaling overhead and potentially improving the allocation of network resources.
To address the redundancy in buffer size reporting across different application scenarios, a differentiated approach based on application-specific requirements may be considered:

    Case 1: Applications (and their supporting LCGs) with no delay requirements do not necessitate Delay Status Reporting (DSR), making the existing Buffer Status Report (BSR) mechanisms sufficient.

    Case 2: Applications (and their supporting LCGs) with non-critical delay constraints typically have higher PDCP discard timers, reducing the likelihood of frequently breaching the remainingTimeThreshold. In such scenarios, the redundancy of reporting is minimal, allowing for BSR and DSR to be triggered independently as per existing specifications.

    Case 3: For strict low-latency applications (and their supporting LCGs), PDCP discard timers are generally set low, resulting in frequent breaches of the remainingTimeThreshold. This significantly increases redundancy, suggesting a need for a combined reporting mechanism. In such instances, a unified Buffer and Delay Status Report (BDSR) should be triggered to simultaneously report both buffer size and remaining time, effectively consolidating the information and reducing overhead. 
Proposal 2. 
Adoption of a combined Buffer and Delay Status Reporting (BDSR) mechanism specifically tailored for LCGs supporting applications that demand low-latency communications. This proposal aims to streamline the reporting process by integrating BSR and DSR into a single control element, thereby optimizing system efficiency.
To operationalize this proposal, the following discussions are necessary:
    BDSR Mechanisms: Specific conditions under which BDSR should be activated need to be clearly defined.

    BDSR MAC CE Field Descriptions: Description of fields within the BDSR MAC CE to accurately reflect the combined status reporting.
These proposed changes are detailed in the TPs located in the Appendix. We respectfully request that RAN2 engage in discussions and consider adopting these TPs.
Proposal 3. 
Discussion of the BDSR mechanism as outlined in TP1.
Proposal 4. 
Discussion of the BDSR format specifications as detailed in TP2. 
3 Conclusion

Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1. 
For LCGs in which DSR is configured, it is proposed that the reporting via BSR be either restricted or suitably adjusted to eliminate redundancy. This change aims to streamline the reporting processes, reducing unnecessary signaling overhead and potentially improving the allocation of network resources.
Proposal 2. 
Adoption of a combined Buffer and Delay Status Reporting (BDSR) mechanism specifically tailored for LCGs supporting applications that demand low-latency communications. This proposal aims to streamline the reporting process by integrating BSR and DSR into a single control element, thereby optimizing system efficiency.
Proposal 3. 
Discussion of the BDSR mechanism as outlined in TP1.
Proposal 4. 
Discussion of the BDSR format specifications as detailed in TP2.
4 Appendix: 
-------------------------------------TP1 for Buffer and Delay Status Reporting---------------------------------------------

The Buffer and Delay Status Reporting (BDSR) procedure is used to provide the serving gNB with information about delay-critical UL data volume and their remaining time, which is the smallest remaining value of the running PDCP discardTimers among SDUs that are buffered for the LCG but have not been reported in any MAC PDU in the MAC entity.

RRC configures the following parameters to control the BDSR:
-
periodicBDSR-Timer;

-
retxBDSR-Timer;

-
logicalChannelSR-DelayTimerApplied;

-
logicalChannelSR-DelayTimer;

-
logicalChannelGroup, 
-
sdt-LogicalChannelSR-DelayTimer;
-
additionalBS-TableAllowed.

If an LCG is configured for Buffer and Delay Status Reporting (BDSR), the MAC entity shall:
-
UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity; and either

-
this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or

-
none of the logical channels which belong to an LCG contains any available UL data.


in which case the BDSR is referred below to as ‘Regular BDSR’;

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer and Delay Status Report MAC CE plus its subheader, in which case the BDSR is referred below to as ‘Padding BDSR’;

-
retxBDSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, in which case the BDSR is referred below to as ‘Regular BDSR’;

-
periodicBDSR-Timer expires, in which case the BSR is referred below to as ‘Periodic BDSR’.

NOTE 1:
When Regular BDSR triggering events occur for multiple logical channels simultaneously, each logical channel triggers one separate Regular BDSR.
For Regular BDSR, the MAC entity shall:
1>
if the BDSR 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 BDSR 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.

*** Note: Similar to the BSR, parameters such as logicalChannelSR-Mask and logicalChannelGroupIAB-Ext may also be incorporated into the Buffer and Delay Status Reporting (BDSR). This inclusion would necessitate corresponding modifications to the BDSR triggering conditions to accommodate these parameters effectively. We respectfully request that RAN2 engage in a detailed discussion on this matter to explore the feasibility and potential impacts of such enhancements to the BDSR configuration.
----------------------------------------------------------- [ End] ---------------------------------------------------------------------------
---------------------------------------------------TP2 for BDSR Format--------------------------------------------------------

The fields in the BDSR MAC CE are defined as follows:
-
LCGi: This field indicates the presence of buffer and delay information (i.e., the Remaining Time and Buffer Size fields) for the LCG i. The LCGi field set to 1 indicates that the buffer and 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 running PDCP discardTimer (described in clause 7.3 in TS 38.323 [4]) among all unreported PDCP SDUs that are buffered for an LCG but have not been transmitted in any MAC PDU, at the time of the first symbol of the first PUSCH transmission that includes this BDSR MAC CE. The length of this field is 6 bits. This field is present only if the buffer size indicated by the corresponding Buffer Size field is not zero; otherwise, this field is reserved and set to 0. If present, the value r in this field indicates a remaining time within the range of (r, r + 1] msec;

-
BT: This field is present only if the corresponding LCG is configured with additionalBS-TableAllowed and the buffer size indicated by the corresponding Buffer Size field is not zero; otherwise, this field is reserved and set to 0. If present, the BT field set to 1 indicates that the buffer sizes specified in Table 6.1.3.1-3 are used to set the value of the Buffer Size field, while the BT field set to 0 indicates that the buffer sizes specified in Table 6.1.3.1-2 are used instead;

-
Buffer Size: The Buffer Size field indicates the total amount of delay-critical unreported 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. If the corresponding LCG is configured with additionalBS-TableAllowed and the amount of delay-critical UL data for an LCG is within the buffer sizes specified in Table 6.1.3.1-3, the MAC entity shall use the buffer sizes specified in Table 6.1.3.1-3 to set the value of this field; otherwise, the MAC entity shall use Table 6.1.3.1-2 instead. This field is indicated in number of bytes. The length of this field is 8 bits.

The BDSR MAC CE shall include delay information of all LCGs which have pending DSRs when the MAC PDU containing this BDSR MAC CE is to be built. The Remaining Time, the BT, and the Buffer Size fields for an LCG shall be reported in two consecutive octets. These three fields for different LCGs shall be included in a BDSR MAC CE in ascending order based on the LCGi.
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Figure: BDSR MAC CE
----------------------------------------------------------- [ End] ---------------------------------------------------------------------------
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