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1. Introduction

The integrated access and backhaul (IAB) for NR has been developed in 3GPP TR 38.874 [1], and the email discussion report R2-1910028 about the topic low-latency scheduling [106#46][IAB] has been discussed in 3GPP RAN2 #107 [2]. According to the agreements in [2], there will be “pre-emptive” BSR and it is assumed 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).  In this contribution, we compare the difference between traditional uplink and IAB uplink traffic and discuss the impact on the triggering of BSR.

2. Discussion
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Figure 8.6-1 [1]: Uplink Delays in IAB Network: worst case scenario, where none of the intermediate nodes have any UL resources allocated to them

According to the Figure 8.6-1 in TR 38.874 [1], in a multi-hop network, the scheduling delays suffering for the uplink data are likely to accumulate due to number of hops and may require mitigation mechanisms. As the analysis mentioned in subclause 8.6 in TR 38.874 [1], the underlying reason for these delays is that the MT part of an IAB-node can only request uplink resources for the UL data transmission after it actually receives the data to be transmitted, based on the Rel-15 MAC specification. One approach to mitigate such delays consists of initiating an uplink resource request (e.g. pre-emptive BSR) at an IAB-node based on data that is expected to arrive and this would enable IAB-node to obtain uplink resource prior to actual data reception from its child node, which may be another IAB-node or a UE, which it serves.

Based on the description above, the uplink traffic for an IAB node can be classified as two types:

· Traditional uplink traffic

Traditional uplink traffic includes the uplink traffic originated from the IAB node itself. This type of traffic does not come from any child node of the IAB node, and experiences only “ready to be transmitted (already received)” stage.

· IAB uplink traffic

IAB uplink traffic includes the uplink traffic received or going to be received by the IAB node from its child node (may be a UE or another IAB node). This type of traffic experiences both “expected to arrive (not yet received)” and “ready to be transmitted (already received)” stages.

It should be noted that the “traditional uplink traffic” becomes the “IAB uplink traffic” from the parent node’s point of view after it has been known by the parent IAB node. According to the definition, the “IAB uplink traffic” is under expected to arrive (not yet received)” stage if it is known by the parent IAB node but not yet been received by the parent node and the “IAB uplink traffic” gets into “ready to be transmitted (already received)” stage after it has been received by the parent IAB node.

Observation 1:
The “traditional uplink traffic” includes the uplink traffic from an IAB node itself, which means not from any child node of the IAB node, to its parent IAB node.

Observation 2:
The “traditional uplink traffic” becomes the “IAB uplink traffic” after it has been received by the parent IAB node.
Observation 3:
The “traditional uplink traffic” experiences only “ready to be transmitted (already received)” stage, but the “IAB uplink traffic” experiences both “expected to arrive (not yet received)” and “ready to be transmitted (already received)” stage.
According to subclause 8.2.4.2 in TR 38.874 [1], about “Enforcement of fairness scheme”: “An IAB network should attempt to schedule the wireless resources to meet each UE bearer's requirement regardless of the number of hops a given UE is away from the Donor DU. The scheduler on the wireless backhaul link can distinguish the QoS profiles associated with different RLC channels. It may also apply information regarding the number of hops a packet needs to traverse, in addition to the QoS profile of the bearers, in order to provide hop-agnostic performance. Different scheduling techniques may differ in their normative impact.” It is clear that the enforcement of fairness scheme should be applied on the “IAB uplink traffic”.

Table 1: Comparing the difference between traditional and IAB uplink traffic

	
	Traditional uplink traffic
	IAB uplink traffic

	expected to arrive 
(not yet received) stage
	No
	Yes

	trigger pre-emptive BSR
	No
	Yes (to be confirmed)

	ready to be transmitted 
(already received) stage
	Yes
	Yes

	trigger traditional BSR
	Yes
	To be discussed

	apply the enforcement 
of fairness scheme
	To be discussed
	Yes (to be confirmed)


According to the report [2] of email discussion [106#46], the related proposals about this topic are quoted as following:

***** Quotation Start *****

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

Proposal 2: 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. 

Proposal 3: RAN2 to discuss whether any new pre-emptive triggering rules are: 
1) a recommendation (i.e. it is down to the IAB node implementation as to whether this triggering is used, and when); or 
2) a requirement (i.e. treated in the same way as the use of existing NR Rel-15 SR/BSR triggering); or 
3) a mix of the two (e.g. whether the pre-emptive BSR triggering is used is left to implementation, but – when the pre-emptive triggering is used – the frequency of it is specified/limited; and/or a new/modified BSR MAC CE is specified etc.).

***** Quotation End *****

It can be observed that the email discussion considers the uplink traffic at different stages, including the “expected to arrive (not yet received)” stage and “ready to be transmitted (already received)” stage, but does not distinguish the two types of uplink traffic. For example, the proposal 6 considers “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”, but does not distinguish the uplink traffic that “already buffered data at second node” is “traditional uplink traffic” or “IAB uplink traffic”. Considering that the “IAB uplink traffic” could trigger the pre-emptive BSR during its “expected to arrive (not yet received)” stage while the “traditional uplink traffic” could not trigger the pre-emptive BSR, the condition of triggering a traditional BSR during the “ready to be transmitted (already received)” may be  separately considered for the two types of traffic. Therefore, IAB node should differentiate the “IAB uplink traffic” and “traditional uplink traffic”.
Proposal 1:
RAN 2 to discuss the classification of the “traditional uplink traffic” and the “IAB uplink traffic.” 
3. Conclusion

In this contribution, we make the following observations and proposal:
Observation 1:
The “traditional uplink traffic” includes the uplink traffic from an IAB node itself, which means not from any child node of the IAB node, to its parent IAB node.

Observation 2:
The “traditional uplink traffic” becomes the “IAB uplink traffic” after it has been received by the parent IAB node.
Observation 3:
The “traditional uplink traffic” experiences only “ready to be transmitted (already received)” stage, but the “IAB uplink traffic” experiences both “expected to arrive (not yet received)” and “ready to be transmitted (already received)” stage.
Proposal 1:
RAN 2 to discuss the classification of the “traditional uplink traffic” and the “IAB uplink traffic.”
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