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In the RAN2 #109-e meeting, several agreements had been achieved for Pre-emptive BSR and captured in the Running CR for TS 38.321 [1]. In this contribution, another approach to capture the Pre-emptive in TS 38.321 is analyzed and a draft CR is attached in the Appendix section.
Discussion
[bookmark: OLE_LINK27]In current MAC protocol, the legacy BSR procedure is used to provide the serving gNB with information about UL data volume in the MAC entity. However, the Pre-emptive BSR is used by an IAB-MT to provide its parent IAB-DU or parent IAB-donor-DU with the information about the amount of the data expected to arrive at the MT of the IAB node from its child node(s) and or UE(s) connected to it. From the function point of view, Pre-emptive BSR and legacy should not be categorized into the same kind. Therefore, Pre-emptive BSR has better not to be considered as a component of legacy BSR.
Observation 1: From the function point of view, Pre-emptive BSR has better not to be considered as a component of legacy BSR.
In addition, based on the Running CR for TS 38.321 [1], the procedures of trigger, report, cancellation and SR trigger are all different between Pre-emptive BSR and legacy BSR.
Observation 2: The procedures of trigger, report, cancellation and SR trigger are different between Pre-emptive BSR and legacy BSR.
AS a reference in the LTE MAC protocol [2], the sidelink BSR procedure is used to provide the serving eNB with information about the amount of sidelink data available for transmission in the SL buffers associated with the MAC entity. Furthermore, sidelink BSR also has three kinds, Regular and Periodic and Padding Sidelink BSR which are the same to legacy BSR. And the procedures of trigger, report, cancellation and SR trigger of sidelink BSR have more similarities with legacy BSR than Pre-emptive BSR. However, sidelink BSR is standardized with a separate section in LTE MAC protocol, which will minimize the impacts to legacy BSR procedure.
Observation 3: Sidelink BSR, which has more similarities with legacy BSR than Pre-emptive BSR, is standardized with a separate section in LTE MAC protocol.
Observation 4: Separated section for pre-emptive BSR will minimize the impacts to legacy BSR procedure.
Based on the discussions and observations above, we can propose: 
Proposal 1: From specification modeling perspective, “BSR” in MAC specification only refers to the legacy BSR, but not including the pre-emptive BSR, i.e. a separate section needs to be introduced in MAC spec for Pre-emptive BSR, like sidelink BSR.
Proposal 2: RAN2 agrees the TP as the MAC CR.
[bookmark: _Ref433086885]Conclusion and Proposals
In this contribution, the way to capture Pre-emptive BSR in MAC protocol is discussed, and we make the following observations and proposals:
Observation 1: From the function point of view, Pre-emptive BSR has better not to be considered as a component of legacy BSR.
Observation 2: The procedures of trigger, report, cancellation and SR trigger are all different between Pre-emptive BSR and legacy BSR.
Observation 3: Sidelink BSR, which has more similarities with legacy BSR than Pre-emptive BSR, is standardized with a separate section in LTE MAC protocol.
Observation 4: Separated section for pre-emptive BSR will minimize the impacts to legacy BSR procedure.
Proposal 1: From specification modeling perspective, “BSR” in MAC specification only refers to the legacy BSR, but not including the pre-emptive BSR, i.e. a separate section needs to be introduced in MAC spec for Pre-emptive BSR, like sidelink BSR.
In addition, the corresponding TP for TS 38.321 is provided in appendix.
Proposal 2: RAN2 agrees the TP as the MAC CR.
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Appendix: Text Proposal for TS 38.321
Start of Change
[bookmark: _Toc29239818][bookmark: _Toc29239842]5	MAC procedures
>>>> Unchanged parts are skipped<<<<
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.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The maximum number of LCGs is eight.
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:
-	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:	When Regular BSR triggering events occur for multiple logical channels simultaneously, each logical channel triggers one separate Regular BSR.
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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:
2>	start or restart the logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the logicalChannelSR-DelayTimer.
For Regular and Periodic BSR, the MAC entity shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	report Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Short BSR.
For Padding BSR, the MAC entity 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 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 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 other than Pre-emptive 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);
3>	start or restart periodicBSR-Timer except when all the generated BSRs are 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:	UL-SCH resources are considered available if the MAC entity has an active configuration for either type of configured uplink grants, or if the MAC entity has received a dynamic uplink grant, or if both of these conditions are met. 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.
For the case when Pre-emptive BSR is being sent, a MAC PDU may contain one BSR MAC CE for Pre-emptive BSR, and one BSR MAC CE for BSR other than Pre-emptive BSR. A MAC PDU not containing a BSR MAC CE for Pre-emptive BSR 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 or 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:	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.
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5.4.x	Pre-emptive Buffer Status Reporting
The Pre-emptive Buffer Status reporting (Pre-emptive BSR) procedure is used by an IAB-MT to provide its parent IAB-DU with the information about the amount of the UL data expected to arrive at the MT of the IAB node from its child node(s) and or UE(s) connected to it.
If configured, Pre-emptive BSR may be triggered for the specific case of an IAB-MT if any of the following events occur:
-	UL grant is provided to child IAB node or UE;
-	BSR is received from child IAB node or UE.
For Pre-emptive BSR, the MAC entity shall:
1>	report Pre-emptive BSR.
The MAC entity shall:
1>	if the Pre-emptive Buffer Status reporting procedure determines that at least one Pre-emptive 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 Pre-emptive BSR MAC CE plus its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate the Pre-emptive BSR MAC CE;
2>	else:
3>	trigger a Scheduling Request.
A MAC PDU shall contain at most one Pre-emptive BSR MAC CE, even when multiple events have triggered multiple Pre-emptive BSRs.
NOTE:	A MAC PDU may contain one Pre-emptive BSR MAC CE and one BSR MAC CE (see clause 5.4.5).
A Pre-emptive BSR shall be cancelled when a MAC PDU is transmitted and this PDU includes the corresponding Pre-emptive BSR MAC CE.
NOTE:	Pre-emptive BSR may be used for the case of dual-connected IAB node. It is up to network implementation to work out the associated MAC entity or entities, and the associated expected amount of data. For the case of dual-connected IAB node, there may be ambiguity in Pre-emptive BSR calculations and interpretation by the receiving nodes in case where BH RLC channels mapped to different egress Cell Groups are not mapped to different ingress LCGs.
End of Change
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