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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN2 #109e[1], a lot of agreements were achieved with respect to pre-emptive BSR. According to the agreements, pre-emptive BSR will be cancelled when the pre-emptive BSR is transmitted and it is still FFS on whether there are other conditions for pre-emptive BSR cancellation. 
…
Pre-emptive BSR shall be cancelled when a MAC PDU that contains the pre-emptive BSR MAC CE is sent. FFS other cancellation conditions, e.g. implementation specific. 
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 and the associated expected amount of data. RAN2 does not plan to standardize additional constraints to assist such associations. 
This paper investigates the pre-emptive BSR cancellation conditions.
2. [bookmark: OLE_LINK99][bookmark: OLE_LINK189][bookmark: OLE_LINK188][bookmark: OLE_LINK98]Discussion
Pre-emptive BSR is used by an IAB node to indicate the expected data to the parent IAB node to speed up the uplink data transmission procedure along a backhaul route, wherein pre-emptive BSR can be triggered based on the received BSR from a child IAB node or UE, or issued UL grants to a child IAB node or UE. In the following, we first discuss timing of pre-emptive BSR report procedure, based on which we discuss the other conditions for pre-emptive BSR cancellation other than that the pre-emptive BSR has been transmitted. 
Timing of pre-emptive BSR procedure:
As shown in Figure 1, when pre-emptive BSR is triggered in IAB-MT and there is no usable UL grants, IAB MT shall wait for the SR transmission opportunity. When the first UL grant after the SR transmission is decoded, the IAB-MT determines the corresponding PUSCH occasion and prepares the MAC PDU for the PUSCH transmission  according to the PUSCH preparation procedure. The time interval from pre-emptive BSR triggering to MAC PDU construction for pre-emptive BSR carrying comprises: the time waiting for SR resource, the time waiting for UL grant, and UL grant reception to MAC PDU constuction delay. 
[image: ]
[bookmark: _Ref36656068]Figure 1 Timing illustration of pre-emptive BSR triggering and transmission
Pre-emptive BSR cancellation due to triggering condition disappearance:
When pre-emptive BSR is triggered, the interval from pre-BSR triggering to the MAC PDU construction for pre-emptive BSR depends on multiple factors: 
· SR density, the time from pre-emptive BSR triggering to the cloest SR TX  opportunity. 
· The processing delay (SR receiving, UL scheduling delay) of parent IAB node;
· Taffic load of parent IAB node.
· The physical resource configuration such as SCS, resource multiplexing mode (FDM, TDM, SDM) between neighboring IAB nodes, slot format etc.
Observation 1: When the SR procedure is used to request UL grant for pre-emptive BSR transmission, there could be considerable delay from the pre-emptive BSR triggering to the MAC PDU construction for pre-emptive BSR carrying.
During the time interval from the pre-emptive BSR triggering to the MAC PDU construction for pre-emptive BSR carrying for an IAB node, the DU of the IAB node may continue to schedule the UL data transmissions from its child IAB node or served UE, and there could be the following two cases when MAC PDU for pre-emptive BSR carrying is to be constructed:
· Case 1: All expected data has been received;
· Case 2: All expected data of the highest priority LCG has been received while there are still some expected data of lower priority LCGs. 
For Case 1, it is natural that the pre-emptive BSR can be cancelled since the triggering condition of pre-emptive BSR has disappears. For Case 2, if the arrival of high priority data can trigger regular BSR, the IAB-MT can rely one regular BSR to request UL resources; while if the arrival of high priority data does not trigger regular BSR, it means that there are even higher priority data in the buffer and the parent DU will continue to schedule the IAB-MT for UL transmissions regardless of the arrival of the expected data.
Observation 2: When all or high priority expected data which triggers pre-emptive BSR has been received before pre-emptive BSR transmission, regular BSR, if triggered, can be used to request the UL resource without additional latency increase.
Proposal 1: When all or high priority expected data has been received after pre-emptive BSR triggering, the pre-emptive BSR can be cancelled.

Pre-emptive BSR cancellation due to regular/periodic BSR triggering:
When pre-emptive BSR is configured, legacy BSR procedure and pre-emptive BSR procedure are operated in parallel. It may happen that regular/periodic BSR is triggered during the interval from pre-emptive BSR triggering to MAC PDU construction for pre-emptive BSR carrying. In this case, the pre-emptive BSR and the regular/periodic BSR can be carried in the same MAC PDU according to the existing running CR [2], 
“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.”
Observation 3: According to existing MAC running CR, legacy BSR and pre-emptive BSR can be carried in the same MAC PDU.
In the same CR, logical channel priorities are defined for the MAC control elements:
“Logical channels shall be prioritized in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for pre-emptive BSR;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.”
Observation 4: Pre-emptive BSR is defined to be lower priority than regular/periodic BSR. 
Based on the above observations, we can further observe that:
Observation 5: When both regular/periodic BSR and pre-emptive BSR are triggered and the initial UL grant in response to the SR transmission has no enough capacity for the both BSRs according to existing LCP procedure, only regular/periodic BSR is transmitted. 
Observation 6: If regular/periodic BSR is transmitted first and pre-emptive BSR is transmitted later when both BSRs have been triggered, the late pre-emptive BSR seems not helpful for UL scheduling.
Based the above observations, we propose:
Proposal 2: When both regular/periodic BSR and pre-emptive BSR are triggered and the initial UL grant in response to the SR transmission cannot provide enough capacity for the both BSRs according to the existing LCP procedure, pre-emptive BSR is cancelled.

3. Conclusion
In this contribution, we have discussed the pre-emptive BSR cancellation based on the existing agreements and BSR procedure in the running CR.
We have the following observations:
Observation 1: When the SR procedure is used to request UL grant for pre-emptive BSR transmission, there could be considerable delay from the pre-emptive BSR triggering to the MAC PDU construction for pre-emptive BSR carrying.
Observation 2: When all or high priority expected data which triggers pre-emptive BSR has been received before pre-emptive BSR transmission, regular BSR, if triggered, can be used to request the UL resource without additional latency increase.
Observation 3: According to existing running CR, legacy BSR and pre-emptive BSR can be carried in the same MAC PDU.
Observation 4: Pre-emptive BSR is defined to be lower priority than regular/periodic BSR. 
Observation 5: When both regular/periodic BSR and pre-emptive BSR are triggered and the initial UL grant in response to the SR transmission has no enough capacity for the both BSRs according to existing LCP procedure, only regular/periodic BSR is transmitted. 
Observation 6: If regular/periodic BSR is transmitted first and pre-emptive BSR is transmitted later when both BSRs have been triggered, the late pre-emptive BSR seems not helpful for UL scheduling.
We have the following conclusions:
Proposal 1: When all or high priority expected data has been received after pre-emptive BSR triggering, the pre-emptive BSR can be cancelled.
Proposal 2: When both regular/periodic BSR and pre-emptive BSR are triggered and the initial UL grant in response to the SR transmission cannot provide enough capacity for the both BSRs according to the existing LCP procedure, pre-emptive BSR is cancelled.
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