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1. Introduction

Pre-emptive BSR was agreed for IAB in RAN2#107[1]. In addition, it was also agreed that IAB node can access gNB via NR-DC. However, some questions are still not clear if pre-emptive BSR is applied to DC scenario. In this contribution, we analyse the potential issues in case pre-emptive BSR is applied to DC scenario.
2. Discussion
In legacy specification, the MT part of an IAB-node only requests uplink resources for the UL data transmission after it actually has received the data, i.e. BSR triggering condition is related to UL data arrival. If this behaviour is applied to the multi-hop network, the delays are likely to accumulate due to number of hops. Currently, RAN2 agreed that uplink resource request at an IAB-node can be initiated based on data that is expected to arrive, which is noted as Pre-emptive BSR. This would enable the IAB-node to obtain the uplink resource prior to actual data reception from its child IAB-node or a UE that it serves.
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Figure1: IAB node accessing gNB via DC
It was agreed in RAN2#107 meeting that IAB node3 accesses gNB by DC in figure1. The gNB will configure IAB parent node1 and IAB parent node2 as MN and SN, respectively. 

There is an issue we need to further discuss. For example in figure1, the DRB1 and DRB2 belonging to the same LCG#1 between UE and IAB node3 are configured to be associated with IAB parent node1 and IAB parent node2, respectively. When IAB node3 receives BSR including LCG#1 from UE, IAB node3 cannot know the buffer size of the LCG#1 is associated with DRB1, DRB2 or both. According to the configuration, the buffer size associated with DRB1 should be reported to IAB parent node1 if pre-BSR is triggered. The buffer size associated with DRB2 should be reported to IAB parent node2 if pre-BSR is triggered. In this case, IAB node3 cannot differentiate the exact data volume for respective DRB1 and DRB2.
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Figure2: 
The same issue also happens in the case that IAB node3 receives the BSR from IAB node4 (see figure2). For example, the BH ingress RLC channel1 and the BH ingress RLC channel2 belonging to the same LCG between IAB node3 and IAB node4 are configured to be transmitted to IAB parent node1 and IAB parent node2, respectively. When IAB node3 receives the BSR from IAB node4, IAB node3 also cannot know the buffer size for this LCG is associated with ingress RLC channel1 or ingress RLC channel2.
The potential solutions for the above mentioned issue are analysed below.
· Option1: IAB node3 reports pre-BSR including LCG#1 to both IAB parent node1 and IAB parent node2 if the different LCHs belonging to the same LCG#1 are configured to be transmitted to the different parent node.
· In this option1, IAB parent node1 will receive the pre-BSR from IAB node3, which may include the buffer size associated with IAB parent node2. Therefore, IAB node3 will receive the UL grant, which may be greater than the size of the data to be transmitted. It will waste some UL resource.
· Option2: gNB configuration ensure that the different LCHs belonging to the same LCG are configured to be associated with the same IAB parent node.
· In the option2, gNB configuration avoids the ambiguity. For example, the DRB1 and DRB2 belonging to the same LCG in figure1 will be configured by gNB to be transmitted to the same IAB parent node. If so, the IAB node3 can be aware of the association between the received buffer size of the concerned LCG and the IAB parent node once IAB node3 receives the BSR from UE or child IAB node.
Proposal: RAN2 needs to discuss the solution if pre-emptive BSR is applied to the scenario with multiple connection.
Conclusion

In this contribution, the following proposal is given based on the discussion:

Proposal: RAN2 needs to discuss the solution if pre-emptive BSR is applied to the scenario with multiple connection.
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