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1   Background and context
The MT part of an IAB node can currently (following agreed NR Uu principles) only request uplink resources for the UL data transmission after it actually receives the data to be transmitted from its child node or its own UEs, despite already having knowledge of incoming data from the child node based on received SR, and possibly even various details on incoming data if BSR is received. 
In a multi-hop network, such delays are likely to accumulate due to number of hops and aggregated volume of data at IAB nodes (as shown in Fig.8.6-1 in [1], Section 8.6, which shows the worst-case scenario where neither of the nodes in the chain have any UL resource currently allocated to them), so pre-emptive scheduling has the potential to reduce this delay. 

For this reason, 3GPP started discussing (in late 2018, as part of the IAB Study Item) pre-emptive SR/BSR. As part of the resulting plan for 2019 work on IAB Work Item [2], 3GPP included the following: “Specification of enhancement for uplink resource request procedure and related signalling to enable low latency uplink data scheduling.”

Observation 1 The MT part of an IAB node can currently only request resources for the UL data transmission after it actually receives the data to be transmitted from its child node, despite already having knowledge of volume and type of incoming data from the child node based on received BSR, or a limited knowledge of incoming data from the child node based on received SR. 
Observation 2 In a multi-hop network, such delays are likely to accumulate due to the number of hops and aggregated volume of data at IAB nodes. For this reason, RAN2 started discussing (as part of the IAB Study Item) pre-emptive SR/BSR.

2   Some considerations for and against normative solutions
One high-level approach to mitigate such delays consists of initiating an uplink resource request (sending the SR, or BSR if the node has UL resources available) at an IAB node based on knowledge of data that is expected to arrive (e.g. its volume, its urgency and the service it pertains to, priority compared to priority of existing data in the node’s own buffers, the number of hops such data needs to traverse, to name but a few). Parameters of such data can be obtained based on already received BSR (hence the name “pre-emptive”) or even SR (SR configuration used by the child node can indicate priority / corresponding service). This would enable the IAB node to obtain the uplink resource (and equally importantly make sure this resource is adequate) from its parent node prior to actual data reception from its child IAB node or a UE that it serves.
Observation 3 Introduction of new SR and BSR triggers, which ensure a node notifies its parent node of impending data arrival from its child node and various parameters of this data, indeed has some potential to speed up the grant from the parent node and make that grant of appropriate size.
However, the gains (if any) are at present unclear. Additionally, pre-allocation of resources may lead to resource wastage, e.g. because the actual data transmission from the child node to the intermediate node failed, or because the parent node of the intermediate node already has ways (Configured Grants) to reserve a certain amount of resources for high-priority traffic, or because it is expected that in relay networks moments where no UL grants are available are unlikely. We therefore note the following:
Observation 4 Pre-emptive SR/BSR may in some cases result in wasted grants, where the data from the child node is delayed or even not received at all.
Observation 5 The network has other means to provide resources in a pre-emptive, (semi) statically configured way.

Putting aside the efficiency/latency reduction trade-offs for now, and focusing on practical deployment issues, the question is whether pre-emptive SR/BSR should even be considered for standardisation work, or left to network implementation. The current NR MAC specification lists SR/BSR triggers, and this is an all-inclusive list. Even in the case where the nodes in the chain come from the same vendor, would the vendor be able to claim that their equipment conforms to NR Uu standard, and then have additional proprietary SR/BSR triggers? Additionally, for the multi-vendor case, non-standardised SR/BSR triggers could lead to ‘greediness’ and uncontrolled loss of efficiency, whereas standardised approach would at least be able to keep this loss in check.
Observation 6 Non-standardised SR/BSR triggers could lead to ‘greediness’ and uncontrolled loss of efficiency, whereas standardised approach would at least be able to keep this loss in check.
Based on above, we propose the following:

Proposal 1: RAN2 to discuss whether pre-emptive SR/BSR really needs to be standardised, using above observations as a starting point.

Proposal 2: If RAN2 does decide to standardise solutions for pre-emptive SR/BSR, RAN2 should agree an assessment framework where gains from the solutions in terms of latency reduction, as well as potential loss of efficiency, should be assessed.
3   Conclusions
We opened with a reminder of why pre-emptive scheduling was included in the WID in the first place:
Observation 7 The MT part of an IAB node can currently only request resources for the UL data transmission after it actually receives the data to be transmitted from its child node, despite already having knowledge of volume and type of incoming data from the child node based on received BSR, or a limited knowledge of incoming data from the child node based on received SR. 

Observation 8 In a multi-hop network, such delays are likely to accumulate due to the number of hops and aggregated volume of data at IAB nodes. For this reason, RAN2 started discussing (as part of the IAB Study Item) pre-emptive SR/BSR.

We then analysed some ways of expediting the resource allocation and noted the following:

Observation 9 Introduction of new SR and BSR triggers, which ensure a node notifies its parent node of impending data arrival from its child node and various parameters of this data, indeed has some potential to speed up the grant from the parent node and make that grant of appropriate size.
However, the gains are at present unclear, and there is a cost as the following two observations capture:

Observation 10 Pre-emptive SR/BSR may in some cases result in wasted grants, where the data from the child node is delayed or even not received at all.
Observation 11 The network has other means to provide resources in a pre-emptive, (semi) statically configured way.

Nevertheless, we conceded that having standardised pre-emptive scheduling is a way of keeping the wasted resources in check:

Observation 12 Non-standardised SR/BSR triggers could lead to ‘greediness’ and uncontrolled loss of efficiency, whereas standardised approach would at least be able to keep this loss in check.
Based on the currently rather ambiguous and unclear latency/efficiency trade-off (as captured in the above Observations), we propose the following:
Proposal 3: RAN2 to discuss whether pre-emptive SR/BSR really needs to be standardised, using above observations as a starting point.

Proposal 4: If RAN2 does decide to standardise solutions for pre-emptive SR/BSR, RAN2 should agree an assessment framework where gains from the solutions in terms of latency reduction, as well as potential loss of efficiency, should be assessed.
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