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1 Introduction

At RAN4#90bis, RAN4 work on Integrated Access Backhaul (IAB) should commence. For RF requirements, a key objective is to ensure co-existence between different operators using the same band, as well as with other systems outside of the band. This paper considers inter-operator co-existence aspects of IAB and concludes on how IAB should be operated to avoid disturbance to neighbor networks or other systems.
2 Discussion

An IAB system will consist of at least one IAB node (which operates access or Uu and also uses the air interface for backhaul) and one IAB donor node (which provides a wireless backaul link to the IAB node). Of particular interest is the IAB-MT to IAB donor node link, which is a different type of link to conventional Uu operation.
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The fundamental difference between IAB-MT to donor transmission and conventional gNB to UE transmission is that the transmission is between two network nodes rather than a network node and a UE. The IAB MT will likely have a greater TX power and/or beamforming than a UE and will transmit large amounts of data from a fixed location. With this paradigm, it is important to consider whether the link should be considered as “uplink” or “downlink”.

We assume that the IAB system is a TDD system and that TDD patterns between adjacent operators are synchronized (since unsynchronized operation is not supported by the RAN4 specifications and is likely to lead to unacceptable interference between adjacent channel operators). Thus, certain periods of time are allocated for uplink (i.e. UEs transmitting to BS) and other periods of time are allocated to downlink (i.e. BS transmitting to UE). Although this paper considers TDD, the argumentation can in general be equally applied for FDD.

Firstly, transmissions between the IAB-MT and IAB donor node are considered. If “uplink” slots are used, then the IAB-MT transmits to the IAB donor at the same times as, on adjacent channels UEs may be transmitting to their respective gNBs.
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The IAB-MT is likely to have greater transmission power and/or beamforming gain than UEs. Thus, if a neighbor gNB is located close to the IAB, it may experience an excessive amount of interference. An obvious example would be a neighbor gNB co-located with the IAB; in this case the isolation between the nodes could be as little as 30dB and the power from the IAB would very drastically raise the noise floor in the neighour gNB. Another example would be if the neighbor gNB would be co-located at the donor IAB. If the IAB-MT-donor node link would be optimized to achieve higher SINR than a conventional UE-BS link (which is needed for effective backhauling) then the interference towards the adjacent channel operator would be greater than is usually the case for a conventional UE.
In general, if the IAB-MT transmits with a greater power than a UE then the power towards adjacent channel operators will be greater than the ACS has been dimensioned for. Even if the IAB-MT is the same in RF terms as a UE, it is also the case that the IAB-MT is likely to be continuously transmitting large amounts of data from a fixed place, whereas ACS was derived assuming UEs that are mobile and not continuously transmitting from the same place.

If the IAB-MT has a beamforming capability, then potentially the impact to adjacent operators may be mitigated. For non-co-located adjacent operator BS, the IAB-MT would always point it’s beam towards it’s own donor IAB node and away from victim BS. For co-located victim BS and donor IAB node, the SINR level at the donor node would need to be managed to be no larger than experienced from UEs.

Observation 1: IF UL slots are used for transmissions from IAB-MT to donor IAB and the IAB-MT does not do beamforming, then there will be throughput degradations in an adjacent channel victim network.

Observation 2: IF UL slots are used for transmissions from IAB-MT to donor IAB and the IAB-MT does do beamforming, then there is some chance that interference to adjacent channel operators can be avoided. However, any interference would disturb other networks and may have regulatory implications in some regions, so needs careful checking.
Observation 3: IF UL slots are used for transmissions from IAB-MT to donor IAB, then other operators BS cannot be co-located with the IAB-MT node.
If the IAB-MT transmits during downlink subframes then the IAB-MT will be transmitting at the same time as neighbor network gNBs are transmitting and neighbor network UEs are receiving. Although neighbor network UEs could experience interference from the IAB-MT, the situation is no different to the conventional scenario of a BS transmitting in downlink. Thus, the ACIR that has been derived for conventional operation is also suitable for IAB-MT to donor IAB transmissions in downlink subframes, provided that the ACLR of the IAB-MT is the same as the BS ACLR.
If the IAB-MT to donor IAB link is transmitted in DL subframes, then the IAB donor node will be receiving at the same time as neighbor BS are transmitting. Careful placement of the IAB donor node antennas will be needed to avoid interference from adjacent operators causing degradation of the link. However, in this case the IAB operator will never cause interference towards a neighbor and needs to manage the risk of interference in their own network.
Observation 4: If DL slots are used for IAB transmissions, there will not be any impact to neighbor networks.
Similar considerations can be applied for the IAB donor to IAB-MT transmissions. If uplink subframes are used for such transmissions, the IAB donor node transmits whilst neighbor operator nodes are receiving and may cause significant interference. If the downlink subframes are used, the IAB donor to IAB-MT link functions in the same manner as a conventional downlink from a neighbor operator point of view.

Based on these considerations, we propose that RAN4 consider carefully the impact to adjacent operators of using UL slots for transmissions between IAB-MT and IAB donor, considering FR1 and FR2, beamforming and non-beamforming and TDD/FDD as appropriate.

Proposal 1: RAN4 considers carefully the impact to adjacent operators of using UL slots for transmissions between IAB-MT and IAB donor, considering FR1 and FR2, beamforming and non-beamforming and TDD/FDD as appropriate
3 Conclusion

This contribution has provided an overview of adjacent channel operator co-existence considerations for IAB. If UL subframes are used for IAB related transmissions, interference towards the neighbor operator causing greater degradation than today’s networks can occur, although if the IAB-MT does beamforming, there may be some potential to mitigate these interference effects. Using downlink guarantees no interference towards neighbor operators.
Proposal 1: RAN4 considers carefully the impact to adjacent operators of using UL slots for transmissions between IAB-MT and IAB donor, considering FR1 and FR2, beamforming and non-beamforming and TDD/FDD as appropriate
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