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Discussion
An IAB node consists of an MT part and a DU part, with the MT part providing a bi-directional link to a parent node which could be another IAB node or an IAB donor node. 
As the MT transmission is received at a cell similar to a UE transmission, it is typically expressed as an “uplink” transmission. It is also assumed to inherit much of the structure of the Rel-15 uplink (UE) transmission. For example:
· The MT transmission is assumed to use the same physical-channel structure as the Rel-15 uplink
· The MT transmission is assumed to be subject to similar transmission-timing control as the Rel-15 uplink, i.e. transmission timing based on timing-alignment commands from the serving cell
· The scheduling of MT transmissions is assumed to be similar to Rel-15 uplink transmissions, i.e.  based on scheduling grants provided by the serving cell
However, in many other respects, the MT transmission is more similar to a downlink (base-station/DU) transmission.
· At least in case of in-band relaying with the MT and DU of an IAB node sharing the same power amplifier, it can be assumed that the MT will have the same or similar maximum transmit power as the DU, i.e., significantly higher than the typical maximum UE transmit power.
· It can be assumed that, in many cases, the MT will reuse the same antenna configuration as the DU. 
· The MT transmitter may often be located at an elevated outdoor position, i.e., what is typically seen as “base-station” locations. UEs, on the other hand, are typically located outdoor on street-level or indoor.
· The IAB node, of which the MT is a part, will typically be a stationary node, in contrast to UEs which, at least of today, are typically mobile
· The MT transmission, corresponding to the aggregated transmission of multiple UEs located “under” the IAB node, would typically have significantly higher duty cycle compared to a UE transmission
It should be noted that a non-negligible part of the expected gains of IAB is due to an assumption of a higher MT transmit power, more elaborate antenna configuration, and a more elevated IAB-node position, compared to a UE. 
A consequence of this is that an MT transmission, in terms of the potential interference it may cause to other nodes (base stations, IAB nodes, UEs), will typically be more similar to the interference caused by a downlink (base-station/DU) transmission, than an uplink (UE) transmission. This raises the fundamental question in what resource (downlink or uplink) the MT transmission should take place?[footnoteRef:2]  [2:  Note that we are here not talking about the “downlink” and “uplink” DU and MT resources currently under discussion within the context of IAB resource assignment and multiplexing but rather “downlink” and “uplink” as it currently relates to “base-station” and “UE” transmission, for example downlink and uplink frequency bands of paired spectrum or downlink and uplink time slots in a TDD DL/UL configuration] 

The issue becomes obvious in case of IAB operating in paired spectrum (which, although not the highest-focus scenario, should be supported by IAB), i.e. should MT transmissions take place in the uplink or downlink band? However, the issue is also highly relevant in case of IAB operating in unpaired spectrum. Even if the 3GPP specifications do not impose specific static allocations of time-domain resources to the downlink and uplink transmission direction respectively, in practice there is often such an allocation of resources in case of unpaired spectrum: 
· In most (all?) TDD deployments of today, operators within the same overall frequency band are assumed to jointly synchronize their networks and jointly agree on a common DL/UL configuration.
· In some cases there may even be regulatory requirements for a certain DL/UL configuration
This kind of inter-operator coordination is intended to avoid direct base-station-to-base-station and UE-to-UE interference between operators. The fundamental reason why one wants to avoid such interference is the different transmission characteristics of base-stations and UEs
· Base stations may have higher output power, may be in more elevated positions, are stationary, have higher transmission duty cycle, etc.
· UEs have lower output power, are typically located outdoor on street level or indoor, are typically non-stationary, have lower transmission duty cycle etc. 
If the transmission of an MT has interference characteristics that are more aligned with a base station, it seems that such a transmission should take place in downlink resources assigned. However, this is not obvious. As an example, in case of co-sited deployments between two operators, an MT transmission in a downlink resource could obviously be severely interfered by downlink transmissions from a co-sited base station of the second operator. 
The key point of this paper is primarily to raise the issue and highlight that this is something that requires 3GPP discussions. Clearly this will eventually be a RAN4 issue. However, it will have implications also on RAN1 deliberations. As an example, if it is concluded that MT transmissions would typically take place in downlink resources, the possible receiver-side multiplexing of MT and UE transmissions at the DU becomes a less relevant scenario. At the same time, the scenario of multiplexing downstream (DU) and upstream (MT) transmissions may become more important.   
3GPP needs discuss on the relation between MT transmissions and uplink and downlink (time/frequency) resources. 
RAN1 should take the possible use of downlink resources for MT transmissions into account in the specification work on IAB 
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