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Introduction
In this paper we will discuss some further aspects of the IAB backhaul link. 
Discussion
IAB links
With regards to an IAB node there are 6 types of unidirectional links, see also Figure 2‑1. 
· LP,DL : The “downlink” from the parent node (backhaul RX at the IAB node) 
· LP,UL : The “uplink” to the parent node (backhaul TX at the IAB node)
· LC,DL : The “downlink” to any child node under the IAB node (backhaul TX at the IAB node)
· LC,UL : The “uplink” from any child node under the IAB node (backhaul RX at the IAB node)
· LU,DL : The downlink to any UE directly under the IAB node (access-link TX at the IAB node)
· LU,UL : The uplink from any UE directly under the IAB node (access-link RX at the IAB node)
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[bookmark: _Ref513623849]Figure 2‑1 Links to/from an IAB node
In case of outband backhauling, the access links LU,- operate in different spectrum compared to the backhaul links LP,-, LC,-. From a backhaul-system point-of-view, one can then ignore the access links and only needs to consider the backhaul links. 
 “Downlink” vs “uplink”?
In case of paired spectrum, one needs to consider what spectrum to use for the different backhaul links (LP,DL, LP,UL, LC,DL, and LC,UL)
Paired spectrum is typically expressed as consisting of a “downlink” spectrum part and an “uplink” spectrum part. However, from an interference point-of-view, the relevant thing is the characteristics of the transmissions taking place in the different spectrum parts:  
· “Downlink” spectrum used for transmission by more high-power, typically stationary base-stations
· “Uplink” spectrum used for transmission by more low-power, typically mobile devices
From this point-of-view, one may draw the conclusion that all backhaul transmissions should take place in the “downlink” part of paired spectrum.
It should be noted that the above conclusion may be partly relevant also in the case of operation in unpaired spectrum. In case of operation in unpaired spectrum there is often an assumption of a fixed network-wide downlink/uplink configuration that may even extend over different operators in neighbour bands. In other words, there is, in this case, a set of “downlink” time resources and “uplink” time resources. However, as once again the relevant thing is the characteristics of the transmissions rather than the actual transmission direction, one may conclude that all backhaul transmissions should take place in the “downlink” time resources. 
However, the above conclusions may not always be valid. Especially. in case of truly low-power IAB nodes, with an output power similar to the UE output power, there may be more flexibility in terms of the time/frequency resources used for backhaul transmissions. This is inline with the assumption that, for example, dynamic TDD is more relevant for small-cell deployments with truly low-power base stations.
Proposal: 	Discuss further the use of “downlink” and “uplink” time/frequency resources in the context of an IAB node
Transmission timing
One need to consider the transmission timing of the different link above
Uplink backhaul transmissions (LP.UL)
 It has been agreed that the starting point of the backhaul link should be Rel. 15 physical layer. Furthermore, it should be possible to multiplex backhaul links from different child nodes by means of FDM and SDM. Based on this it seems to be appropriate that the transmission timing for the uplink backhaul link (LP,UL) should be controlled by the parent node in the same way as Rel. 15 uplink transmission. This includes an initial time adjustment when the IAB node is initially connecting to the network and the possibility for continuous step-wise timing updates. 

Proposal: 	Transmission timing of uplink IAB transmissions (transmissions from an IAB node to its parent node) should be controlled by the parent node in the same way as Rel. 15 uplink transmissions

Downlink backhaul transmissions (LC.DL) and downlink access link transmissions (LU,DL)
The transmission timing of “downlink” transmissions from a IAB node (to UEs under the IAB node as well as to any IAB child node under the IAB node) should be controlled by the IAB node itself. Taking into account the possible use of FDM or SDM between these transmissions and the “uplink” backhaul transmissions (LP,UL), a typical choice of timing would probably be to align “downlink” and “uplink” IAB transmissions.  

Proposal: 	Transmission timing of downlink IAB transmissions (transmissions from an IAB node to its child IAB nodes and UEs directly under the IAB node) should be controlled by the IAB node itself 

Observation: 	In a typical scenario, transmission timing of IAB downlink transmissions would be aligned with uplink backhaul transmissions from the IAB node. 
Scheduling
One also needs to consider the scheduling principles for the different backhaul links
“Uplink” backhaul transmissions (LP.UL and LC,UL)
Once again, it has been agreed that the starting point of the backhaul link should be Rel. 15 physical layer. Thus, the “uplink” backhaul links should be scheduled by scheduling grants provided by the parent node, similar to Rel-15 uplink transmissions. Rel-15 dynamic uplink scheduling should be supported. However, semi-static or semi-persistent scheduling should also be supported as a complement.

Proposal: 	Uplink IAB transmission (transmissions from an IAB node to its parent node) should be scheduled by the parent node. Fully dynamic as well as semi-persistent/semi-static scheduling should be supported. 

“Downlink” backhaul transmissions (LC.DL) and downlink access link transmissions (LU,DL)
“Downlink” scheduling at the IAB node should be under the control of the IAB node itself. However, the scheduling may have to be constrained by the parent node, for example to enable half-duplex IAB operation. 
Proposal: 	Downlink IAB transmissions (transmissions from an IAB node to its child IAB nodes and UEs directly under the IAB node) should be controlled by the IAB node itself, with possible restrictions imposed by the parent node. 
Proposals
Proposal: 	Discuss further the use of “downlink” and “uplink” time/frequency resources in the context of an IAB node
Proposal: 	Transmission timing of uplink IAB transmissions (transmissions from an IAB node to its parent node) should be controlled by the parent node in the same way as Rel. 15 uplink transmissions
Proposal: 	Transmission timing of downlink IAB transmissions (transmissions from an IAB node to its child IAB nodes and UEs directly under the IAB node) should be controlled by the IAB node itself 
Proposal: 	Uplink IAB transmission (transmissions from an IAB node to its parent node) should be scheduled by the parent node. Fully dynamic as well as semi-persistent/semi-static scheduling should be supported. 
Proposal: 	Downlink IAB transmissions (transmissions from an IAB node to to its child IAB nodes and UEs directly under the IAB node) should be controlled by the IAB node itself, with possible restrictions imposed by the parent node. 
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