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1 Introduction
In the RAN#82 meeting, a new WI for Integrated Access and Backhaul was agreed and following objectives were specified for signalling of L2 transport and resource management.

· Specification of enhancement for uplink resource request procedure and related signalling to enable low latency uplink data scheduling. 

In the RAN2#105bis meeting, following agreement was achieved for UL scheduling latency reduction.

· One method by which the IAB-node can reduce UL scheduling latency is through signalling of SR and/or BSR to its parent node, e.g., based on UL grants provided to child nodes and/or UEs, or based on SRs and/or BSRs from a child nodes or UEs.
And in the last RAN2 meeting, some further agreements were achieved as follow. 
· Will have “preemptive” BSR. 

· R2 assumes that any new triggering rules are only introduced for pre-emptive BSR, i.e. SR triggering is then governed by NR Rel-15 baseline (pre-emptive BSR = regular BSR from SR triggering point of view).

· R2 assumes that Both types of triggers for pre-emptive BSR that were discussed (1. based on UL grants provided to child nodes and/or UEs, and 2. based on BSRs from child nodes or UEs) can be supported for IAB Rel-16 operation. FFS what details need to be specified.
In this paper, we will further discuss more details for this precedent uplink resource request scheme.
2 Discussion
In the email discussion [106#46][IAB]: Low-latency scheduling, the key issue is whether to differentiate between already buffered data and the expected data in the BSR. [1]

	Proposal 7:
RAN2 to discuss the benefits of allowing the third node to differentiate between already buffered data at second node and data expected to arrive at the second node, and the related introduction of a new/modified BSR MAC CE.


First of all, majority companies had achieved the following common understanding that the R15 BSR mechanism will be supported as it is in the BH link. [1]

	Proposal 1:
NR Rel-15 SR/BSR triggers, formats and procedures shall be supported as-is by the IAB nodes, as baseline.


Observation 1: NR Rel-15 SR/BSR triggers, formats and procedures will be supported as-is by the IAB nodes, as baseline.

If the parent node is not allowed to differentiate between already buffered data and data expected to arrive at the child node. It means that it does not need to differentiate the legacy BSR with pre-BSR, and will neither configure separate LCGs to pre-BSR nor define the new MAC CE for pre-BSR.
However, if neither separate LCGs are configured nor new MAC CE is defined for pre-BSR, the MT only has following two manners to report the pre-BS by implementation:
· Case 1: MT uses the shared LCG ID, which was already configured for legacy BSR, for BS of data expected to arrive by implementation.

· For legacy BSR, each LCH will be configured with one LCG ID, which is used to be included in the legacy BSR MAC CE. The legacy BSR MAC CE will indicate the BS of data available in some LCG(s). If the pre-BS and legacy BS share the LCG in one legacy BSR MAC CE, the parent will not be able to determine whether one LCG is actually having data available or not. Besides, whether including the pre-BS in the LCG is left to implementation of MT.
· Case 2: MT uses the separate LCG ID, which was not configured to the MAC entity for available data, for BS of data expected to arrive.   
· This case 2 is actually to differentiate BS of data expected to arrive by using separate LCG IDs from those for the BS of available data.  
Observation 2: If the LCG used for pre-BSR is left as implementation and using the legacy BSR MAC CE for pre-BSR, the legacy BSR mechanism also becomes implementation.
Based on the observation 2 above, it means that the child node is allowed to report the legacy BSR MAC CE with the legacy configured LCG, even when there is no data available. This manner is against with the specification of R15 BSR, where the BS and LCG to be reported are fully specified. In other words, the R15 BSR mechanism cannot be used for BH link, and instead new R16 BSR need to be introduced and it would become a pure implementation.
Observation 3: Not differentiating the legacy BS with pre-BS will change the legacy BSR mechanism as implementation based manner in BH link.
Therefore, in order to not impact the legacy BSR mechanism in BH link, the pre-BS has to be differentiated.
Proposal 1: BS of the expected data should be differentiated with the legacy BS of already buffered data.
In the R15 BSR procedure, a Regular BSR will be triggered when a LCH with higher priority has UL data become available. If a Regular BSR has been triggered and there is no available uplink resources for transmission, a SR will be triggered to request uplink resources. And the used SR configuration of this SR is associated to the LCH which has triggered the Regular BSR.
	TS 38.321

	Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered the BSR (clause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.

	TS 38.331
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Observation 4: In legacy UE behaviours, each regular BSR is associated with one LCH, which is mapped to one SR configuration to be used, if the BSR triggers a SR.

For pre-BSR, if a pre-BSR is triggered by the IAB node and there is no available uplink resources, a SR will also need to be triggered and a specific SR configuration need to be defined for a corresponding pre-BSR just similar to legacy BSR. However, if associating a LCH with pre-BSR is left to implementation, the SR configuration to be used is not defined for the SR triggered by pre-BSR. This is not aligned with the NR designing principle in R15.
Proposal 2: The logical channel, which is considered to trigger the pre-BSR, should be specified rather than implementation.

Another issue need to be discussed is the pre-BSR in the DC case. For example in Figure 1, when IAB node 2 receives a BSR from IAB node 1 or UE, how can IAB node 2 to transmit the pre-BSR to IAB node 3 and IAB node 4? 
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Figure 1: An example for pre-BSR

According to the current routing scheme, when the UL data become available for IAB node 2, IAB node 2 can determine the routing path for the UL data to either IAB node 3 or IAB node 4. However, the next hop node cannot be decided only when the BSR is received from child node. It means the IAB node 2 can not determine the next hop/parent node to request the radio resource for the expected data.
Observation 5: When reporting the pre-BSR in DC case, the IAB node does not know the next hop node of the data to be arrived.

As a candidate solution, legacy BSR can be enhanced to carry the buffer size with routing information. Then IAB node 2 can check routing table and send the pre-BSR to parent nodes accordingly. However, it requires lots of standard efforts and does not compatible with legacy UE. For simplicity, the same pre-BSR MAC CE can be transmitted to both parent nodes by the two MAC entities, regardless how much proportion will be routed to each parent node when the data arrives. But it may double the request resource than resource to be used, leading to the radio resource waste.
Proposal 3: RAN2 decides whether it is up to IAB node implementation to determine which parent node(s) to report the pre-BSR in DC case. 
3 Conclusion and Proposals
In this contribution, we will further discuss more details for this precedent uplink resource request scheme. We have the following observations and proposals:
Observation 1: NR Rel-15 SR/BSR triggers, formats and procedures will be supported as-is by the IAB nodes, as baseline.

Observation 2: If the LCG used for pre-BSR is left as implementation and using the legacy BSR MAC CE for pre-BSR, the legacy BSR mechanism also becomes implementation.
Observation 3: Not differentiating the legacy BS with pre-BS will change the legacy BSR mechanism as implementation based manner in BH link.

Observation 4: In legacy UE behaviours, each regular BSR is associated with one LCH, which is mapped to one SR configuration to be used, if the BSR triggers a SR.

Observation 5: When reporting the pre-BSR in DC case, the IAB node does not know the next hop node of the data to be arrived.

Proposal 1: BS of the expected data should be differentiated with the legacy BS of already buffered data.
Proposal 2: The logical channel, which is considered to trigger the pre-BSR, should be specified rather than implementation.

Proposal 3: RAN2 decides whether it is up to IAB node implementation to determine which parent node(s) to report the pre-BSR in DC case. 
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