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1. Introduction
The WID on Integrated Access and Backhaul, including support of low latency scheduling in multi-hop network was approved [1]. As the result of extensive discussions, RAN2 agreed to specify the pre-emptive BSR [2]
	· We specify a new BSR (with a new format), for pre-emptive BSR. 

· For the new BSR

- differentiate in BSR available data (as today) and expected data. 
- Associating a LCH with pre-emptive BSR is left to implementation, unless issues are identified requiring normative solutions. 
- FFS if SR and BSR generated by a MAC entity need or can only be reported to the parent node where the peer of that MAC entity resides. 
- On Triggering of pre-emptive BSR, can capture some text similar to the current agreements, in stage-3/2. 
- Exact timing etc is up to implementation.  


In addition, the text proposal for TS38.321 [3] was “Except for the format which is FFS, endorsed as baseline.” [2]. 
In this contribution, the remaining issues of pre-emptive BSR are discussed. 
2. Discussion 
2.1. Multi-connectivity scenario 
The multi-connectivity scenario is considered for IAB to achieve higher reliability and/or throughput. In this scenario, the MT has two MAC entities, so the legacy BSR procedure is totally separated between MCG and SCG, and the Buffer Sizes in each BSR is just based on the data volumes that are buffered in the MAC and reported by higher layers [4][5]. This principle would be kept for the pre-emptive BSR as its behaviour is a part of the legacy procedure as captured in [3]. 
The issue is which CG the pre-emptive BSR should be reported to, since it’s difficult for the IAB node to determine the routes of expected data packets, i.e., the legacy BSR from its child has no information with regards to the BAP routing ID, as pointed out in [5]. One simple solution is that the pre-emptive BSR is not supported in the multi-connectivity scenario, but it also means the scheduling latency will be increased in such a network topology, i.e., high reliability and low latency cannot be achieved simultaneously in IAB. In order to support a URLLC kind of type service for e.g., IIoT UE, the scheduling latency should also be minimized in the multi-connectivity scenario. 

Proposal 1 RAN2 should agree that the pre-emptive BSR is also supported in multi-connectivity scenario. 

According to the current text [3], the pre-emptive BSR may be triggered when the events occur, i.e; 

	If configured, a BSR may also 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.

This BSR is referred as “pre-emptive” BSR and is treated as Regular BSR for the purposes of SR triggering.


It may be interpreted that the text means the MAC entity monitors whether the event occurs in the DU, and if it catches the event then the pre-emptive BSR may be triggered. With this modelling, the two MAC entities in multi-connectivity may always trigger the pre-emptive BSRs resulting in double-reporting to MCG and SCG. 

Observation 1 The current modelling could be interpreted that the MT’s MAC monitors whether the events occur in the DU (i.e., BSR reception or UL grant provision). 
Observation 2 In the multi-connectivity scenario, the current modelling (i.e., Observation 1) may cause double reporting towards both MCG and SCG. 
Instead, another modelling may be considered whereby the DU notifies the events to the MAC in MT when any of these events occur. It’s also straight forward that the DU informs the MT of the expected data amount at the same time. With this, it can be up to DU implementation which MAC entity, i.e., for MCG or SCG, and how much the data amount to be reported in the pre-emptive BSR. It may include the decision is based on not only the latency requirement of LCH associated with LCG in the reported BSR from its child, but also the backhaul condition towards its parent (e.g., to avoid the backhaul link that RLF is detected on or the LTE MCG link). Note that this modelling does not intend to exclude the option for the DU to notify both MAC entities, i.e., the double reporting.
Observation 3 It may be more straight forward to assume that the MT’s MAC may be notified by the DU when any of the two events occur in the DU (i.e., at BSR reception or UL grant provision). 
Proposal 2 RAN2 should agree that it’s up to DU implementation which MAC entity in MT the event and associated expected data amount are notified to, in the multi-connectivity scenario. 
Proposal 3 If Proposal 2 is agreeable, the TP should be updated accordingly, e.g., as in Annex. 
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Figure 1
 Monitor or Notify of event occurrences

Regardless of which modelling is applied, Observation 1 or Observation 3, the configuration aspect could also be considered. The current TP starts with “If configured” [3], while the text itself well captures the agreement “The network can configure whether the pre-emptive BSR is used at an IAB node (by MAC configuration in RRC)” [2]. It obviously covers the per-CG activation/deactivation of pre-emptive BSR. 
The intention of this configuration is to enable e.g., “preventing resource waste, feature testing, troubleshooting” [7]. In this sense, the network should be able to further configure which event(s), i.e., UL grant provision and/or BSR reception, is activated/deactivated for triggering of the pre-emptive BSR. 
Proposal 4 RAN2 should agree that the network can also configure which event(s) is used for triggering of the pre-emptive BSR. 
2.2. MAC CE format 
While the current TP assumes the same MAC CE format with the legacy BSR [3] is reused, the MAC CE format is still FFS as RAN2 agreed that “We specify a new BSR (with a new format), for pre-emptive BSR.” [2].  
The original intention of the new format was to include both buffered and expected data amounts within one MAC CE [8]. However, since the parent IAB node can estimate the buffered data amount with the legacy BSR, i.e., “the current buffered data amount” = “the Buffer Size reported in last BSR” – “the already transmitted data amount”, it’s not useful to include the buffered data amount in the pre-emptive BSR, i.e., in the new format. 
Observation 4 The parent IAB node can determine the current buffered data amount only with the legacy BSR. 
The other intention was to differentiate the expected data amount from the buffered data amount [9]. However, as intended in the current TP, it can be done with the new LCID (i.e., “51” in [3]) even if the legacy format is reused. 

Observation 5 The expected data can be differentiated with a new LCID for pre-emptive BSR, i.e., without a new format. 
On top of these observations, if RAN2 still sticks to the agreement above, i.e., to specify a new format for pre-emptive BSR, some enhancements should be considered since the new format, which is actually the same with the legacy BSR MAC CE is useless. 
One enhancement is to include the timing information that indicates when the expected data will be ready for transmission, as some companies concern the resource waste due to the timing mismatch [2]. Although RAN2 already agreed “Exact timing etc is up to implementation” [2], the format can be allowed to include it, i.e., the exact timing information set in the new format is up to DU implementation. 
Nevertheless, RAN2 should first confirm whether it will stick to the agreement for specifying a new format as a pre-emptive BSR MAC CE. 
Proposal 5 RAN2 should discuss whether to stick to specifying a new format for pre-emptive BSR. 
Proposal 6 If a new format is specified, RAN2 should discuss how to enhance the new format for pre-emptive BSR, compared to the legacy BSR MAC CE. 
3. Conclusion 
In this contribution, the remaining issue of pre-emptive BSR is discussed.  RAN2 is kindly asked to take into account the observations and proposals below: 
Proposal 1
RAN2 should agree that the pre-emptive BSR is also supported in multi-connectivity scenario.
Observation 1
The current modelling could be interpreted that the MT’s MAC monitors whether the events occur in the DU (i.e., BSR reception or UL grant provision).
Observation 2
In the multi-connectivity scenario, the current modelling (i.e., Observation 1) may cause double reporting towards both MCG and SCG.
Observation 3
It may be more straight forward to assume that the MT’s MAC may be notified by the DU when any of the two events occur in the DU (i.e., at BSR reception or UL grant provision).
Proposal 2
RAN2 should agree that it’s up to DU implementation which MAC entity in MT the event and associated expected data amount are notified to, in the multi-connectivity scenario.
Proposal 3
If Proposal 2 is agreeable, the TP should be updated accordingly, e.g., as in Annex.
Proposal 4
RAN2 should agree that the network can also configure which event(s) is used for triggering of the pre-emptive BSR.
Observation 4
The parent IAB node can determine the current buffered data amount only with the legacy BSR.
Observation 5
The expected data can be differentiated with a new LCID for pre-emptive BSR, i.e., without a new format.
Proposal 5
RAN2 should discuss whether to stick to specifying a new format for pre-emptive BSR.
Proposal 6
If a new format is specified, RAN2 should discuss how to enhance the new format for pre-emptive BSR, compared to the legacy BSR MAC CE.
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5. Annex 

The text proposal can be updated as follows, if Proposal 3 is agreeable. 

	If configured, a BSR may also be triggered for the specific case of if an IAB-MT is notified if of any of the following events occur with the corresponding expected data amount:

-
UL grant is provided to child IAB node or UE;
-
BSR is received from child IAB node or UE.

This BSR is referred as “pre-emptive” BSR and is treated as Regular BSR for the purposes of SR triggering.
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