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1. Introduction
It was agreed in the previous meeting that early SR and BSR will be supported to reduce the scheduling latency [1]. In this contribution, we further analyse the mechanism for reducing UL scheduling latency.
2. Discussion
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Figure1: Uplink scheduling Delay
In legacy, the MT part of an IAB-node can only request 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 behavior is applied to the multi-hop network, the delays are likely to accumulate due to number of hops. During SI stage, RAN2 agreed that uplink resource request at an IAB-node can be initiated based on data that is expected to arrive. 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. Furthermore, it was agreed in the previous meeting that SR and/or BSR to its parent node based on new trigger condition can be used to reduce latency. The following is listed in the agreement as example.
· Option1: Based on UL grants provided to child nodes and/or UEs

· Option2: Based on SRs and/or BSRs received from a child node or UEs

In option2, the SR or BSR is allowed to be sent by parent IAB node based on the reception of a SR or BSR from its child IAB node or attached UE. In figure1, SR or BSR is triggered to be transmitted by IAB node2 based on receiving SR or BSR from UE. However one issue which needs to be addressed is that the UL grant in response to the SR from IAB node 2 could be received before the actual data of the UE has arrived because IAB node1 does not know the exact time of data arrival. Such situation will lead to a waste of UL resources. The option1 can avoid such problem.

We propose that UL grants sent to child node(s) and/or UE(s) in response to having received a SR/BSR can be the trigger condition for an early SR or early BSR transmission.
Proposal 1: UL grants sent to child node(s) and/or UE(s) in response to having received a SR/BSR can be the trigger condition for an early SR or early BSR.
We further think that an IAB node should be able to distinguish between a regular BSR (representing the actual data in the buffer) and an “early BSR” indicating data which is expected to be received. This allows a parent IAB node to perform the corresponding UL scheduling accordingly, i.e. avoiding a situation where UL grant is received before the data is available for transmission.

Proposal 2: “early BSR” indicating data which is expected to be received shall be distinguishable from a regular BSR indicating the actual data available for transmission.

A further issue regarding the triggering condition of an “early BSR” is the question whether IAB node is allowed to trigger an “early BSR” upon having a received an “early BSR” from its child IAB node. As mentioned above in order to avoid or at least reduce uplink scheduling delays in a multi-hop IAB system, an IAB node may already request uplink resources to its parent IAB node upon having sent an UL grant in response to having received a buffer status report from its child IAB node. We think that an IAB node shall be only allowed to request uplink resources to its parent IAB node, e.g. triggering an “early BSR”, based on a received regular buffer status report which represents the actual data available for transmission in the buffer. An IAB node shall not trigger an “early BSR”, based on a received “early BSR”. This is to further avoid that an UL grant is received from a parent node before the actual data has arrived at the IAB node. Furthermore transmitting a BSR based on a received early BSR, i.e. indicating the data to be expected, will further reduce the scheduling efficiency due to the inaccuracy of a BSR. 
Proposal 3: IAB node shall only trigger an “early BSR” upon having sent an UL grant to the child IAB node /UE in response to having received a regular BSR indicating the actual buffer status, i.e data available in the buffer for transmission.
It is possible that parent IAB node receives multiple BSR from different UE(s) or child IAB node(s) since there are many UEs or child IAB nodes served by one parent IAB node. The question is how to handle the multiple BSR from different UE(s) or child IAB node(s) prior to MAC PDU assembly. Since the many-to-one mapping will be applied to IAB system, which means the bearer from different UE or child IAB node could be mapped to one LCH. Therefore, one ‘early BSR’ can indicate buffer status information from multiple UE(s) and/or IAB node(s).
Proposal 4: One ‘early BSR’ can indicate buffer status information from multiple UE(s) and/or IAB node(s).
If early BSR is triggered and UL grant is not available, early SR will be triggered. Since the data for which an early BSR has been triggered has not yet been received the IAB node is only aware of the data on a LCG level.. However since the SR resources/configuration used for SR transmission is in the legacy associated with a logical channel, the question is which logical channel an IAB node considers as the logical channel that triggered an early BSR for the selection of the SR resources/configuration. One option would be to define a separate SR configuration used for the transmission of early SR.
Observation 1: IAB node does not know the association between the data which is expected to receive and logical channel only based on received BSR from child IAB node or UE.

Proposal 5: RAN2 to discuss which logical channel is considered as the logical channel that triggered an early BSR in order to determine the SR configuration. 
Conclusion

In this contribution, the following observations and proposals are given based on the discussion:
Observation 1: IAB node does not know the association between the data which is expected to receive and logical channel only based on received BSR from child IAB node or UE.

Proposal 1: UL grants sent to child node(s) and/or UE(s) in response to having received a SR/BSR can be the trigger condition for an early SR or early BSR.
Proposal 2: “early BSR” indicating data which is expected to be received shall be distinguishable from a regular BSR indicating the actual data available for transmission.

Proposal 3: IAB node shall only trigger an “early BSR” upon having sent an UL grant to the child IAB node /UE in response to having received a regular BSR indicating the actual buffer status, i.e data available in the buffer for transmission.
Proposal 4: One ‘early BSR’ can indicate buffer status information from multiple UE(s) and/or IAB node(s).

Proposal 5: RAN2 to discuss which logical channel is considered as the logical channel that triggered an early BSR in order to determine the SR configuration. 
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