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[bookmark: _Ref463014664]Introduction 
In RAN#82, a WID on Integrated Access and Backhaul for NR (IAB) was approved in [1]. Among the objectives of the work item, RAN4 is tasked to define RF and RRM requirements for both backhaul (BH) and access links of an IAB-node including requirements for co-existence (e.g. ACLR, ACS).
In RAN4#90bis Integrated Access and Backhauling (IAB) WI started. There was a preliminary but intensive discussion among interested companies, that resulted in the agreement of the work-plan for RAN4#91 [2]. Discussion on IAB deployment and operation scenarios started as well but with no factual conclusion. 
In this paper we present our views on operation scenarios for IAB network.
Overview
From [2], the work plan for RAN4#91 is as follows:
	RAN4# 91
· General: approve skeleton of new specifications
· New TS for RF and demod
· Decide whether RRM will be included in new TS or in 38.133  
· RF: Initial agreement on simulation assumptions for co-existence study and simulator alignment. Discussion on RF requirements
· Identify FR1 bands 
· Decide on which scenarios to use for co-existence study
· Initial agreement on co-channel baseline assumptions to be used to derive the reference throughput
· RRM: Initial discussion on needed core requirements for backhaul links.



In RAN4#91 companies are expected to make a decision on which scenarios need to be considered for co-existence study, as yellow highlighted in the piece of workplan reported above. In particular, RAN4 should reach an agreement on both IAB operation scenarios and IAB deployment scenarios. Proposals were already made but not agreed in RAN4#90bis in [3] and [4].
[bookmark: _GoBack]In this paper we will focus on observations about IAB operation scenarios.
IAB Operation Scenarios
[bookmark: _Ref521514866]In [4] two main scenarios were proposed:
· Scenario 1:
· IAB MT using the UL parts of the TDD pattern for IAB transmission 
· IAB MT using the DL parts of the TDD pattern for IAB receiving
· IAB Parent using the DL parts of the TDD pattern for IAB transmission
· IAB Parent using the UL parts of the TDD pattern for IAB receiving 
· Scenario 2 (using DL TS only):
· IAB MT using the DL parts of the TDD pattern for either transmission or receiving of backhaul link 
· IAB Donor using the DL parts of the TDD pattern for either transmission or receiving of backhaul link
In other words, Scenario 1 uses both UL and DL slots for BH traffic while Scenario 2 would only use DL slots for BH traffic. This way, an IAB network that operates in operation scenario 2 will not interfere an already present NR network more than in the case of NR-to-NR network interference in synchronized operation. Indeed, during DL parts of the TDD pattern, BSs of the legacy NR network will be transmitting hence not experiencing receiver desensitization and performance degradation. At the same time, active receiving UEs will realistically not experience more adjacent channel interference than the one caused by a synchronous NR network operating in adjacent channel. On the contrary, if the IAB network operates in Scenario 1, interference coming from transmitting IAB nodes during UL slots will impact NR UL performance.
However, the validity of the above-mentioned observations and the amount of degradation in UL throughput performance depends on numerous factors such as directive beamforming, IAB network-NR network grid shift, etc. and conclusions cannot be easily drawn. For this reason, despite we believe that it is essential to guarantee protection to an already existing NR network, we need to first understand the actual implications of operating backhaul traffic in both DL and UL parts of the TDD pattern. In case then it is found that performance degradation is not manageable, we can think of alternative solutions like the one proposed in Scenario 2.
Based on the above observations, our proposal is to adopt Scenario 1 as baseline for coexistence studies with only slight modifications as shown below:
Scenario #1:
· IAB MT using the UL parts of the TDD pattern for IAB transmission
· IAB MT using the DL parts of the TDD pattern for IAB receiving
· IAB DU Parent using the DL parts of the TDD pattern for IAB transmission 
· IAB DU Parent using the UL parts of the TDD pattern for IAB receiving 
Proposal 1: Adopt the following Scenario #1 as baseline scenario for coexistence analysis.
Scenario #1:
· IAB MT using the UL parts of the TDD pattern for IAB transmission
· IAB MT using the DL parts of the TDD pattern for IAB receiving
· IAB DU using the DL parts of the TDD pattern for IAB transmission 
· IAB DU using the UL parts of the TDD pattern for IAB receiving 
Another important point to clarify is that each IAB node will have one MT and one DU in the common case of spanning tree topology. The DU will be able to support multiple cells (and therefore multiple sectors) whereas the MT will be connected to only one parent. Nevertheless, operation of tri-sectorial IAB nodes is not trivial because of the following half duplex constraints:
· MT and DU operations (resource usage) are TDM’d
· DU is able to support multiple cells (and therefore multiple sectors) only if the cells are synchronized, i.e. different sectors of the same site cannot be simultaneously transmitting and receiving.
Proposal 2: The following half duplex constraints will apply to all the IAB nodes of the network:
· MT and DU operations (resource usage) are TDM’d
· DU is able to support multiple cells (and therefore multiple sectors) only if the cells are synchronized, i.e. different sectors of the same site cannot be simultaneously transmitting and receiving.
TDD pattern between two operators operating in adjacent channel may be different in case the two operators have different traffic needs. However, for the purpose of RAN4 analysis, we propose to assume synchronization of the two operators, i.e. adjacent channel operators follow the same TDD pattern.
Proposal 3: RAN4 to assume the same TDD pattern between two adjacent channel operators.
To conclude, we want to express our views on eventual drawbacks to consider in case of Scenario 2 based operation. 
In the case IAB nodes use only DL slots for BH traffic (Scenario 2), network capacity for backhaul traffic will be halved in case of TDM operation. This is not desirable from the perspective of IAB backhaul performance, especially for links up in the topology chain where the traffic load may be very high.
Observation 1: Scenario 2 halves IAB network capacity that may not be desirable especially for links up in the topology chain.
A further important point is that the receiving IAB nodes will be subject to interference from other BSs of a legacy NR network that may be operating in adjacent channel. This will clearly impact IAB BH traffic performance.
Observation 2: When operating an IAB network in DL parts of TDD pattern, the receiving IAB nodes will be subject to interference from NR BSs that may be operating in adjacent channel.
Conclusions
In this contribution we focused our analysis on the scenarios for IAB network operation. In particular we compared two operation scenarios and made the following observations and proposals.
Proposal 1: Adopt the following Scenario #1 as baseline scenario for coexistence analysis. Half duplex constraint will apply to all the IAB nodes of the network.
Scenario #1:
· IAB MT using the UL parts of the TDD pattern for IAB transmission
· IAB MT using the DL parts of the TDD pattern for IAB receiving
· IAB DU using the DL parts of the TDD pattern for IAB transmission 
· IAB DU using the UL parts of the TDD pattern for IAB receiving 
Proposal 2: The following half duplex constraints will apply to all the IAB nodes of the network:
· MT and DU operations (resource usage) are TDM’d
· DU is able to support multiple cells (and therefore multiple sectors) only if the cells are synchronized, i.e. different sectors of the same site cannot be simultaneously transmitting and receiving.
Proposal 3: RAN4 to assume the same TDD pattern between two adjacent channel operators.
Observation 1: Scenario 2 halves IAB network capacity that may not be desirable especially for links up in the topology chain.
Observation 2: When operating an IAB network in DL parts of TDD pattern, the receiving IAB nodes will be subject to interference from NR BSs that may be operating in adjacent channel.
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