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1	Introduction
In this contribution, based on discussions in our companion paper [1], different aspects of cross-link interference management in integrated access and backhaul (IAB) scenarios are considered. Particularly, the following objectives of the approved IAB study item [2] are discussed: 
•	Dynamic resource allocation between the backhaul and access links [RAN1, RAN2], e.g., 
· Cross-link interference (CLI) measurement, coordination and mitigation between rTRPs and UEs.

2	Discussion on Cross-link Interference Management
In our companion paper [1], different duplexing options between access and backhaul links in the context of IAB deployments has been discussed. It was observed that the following two duplexing options are the most feasible candidates for 3GPP based IAB solutions:
· Option 1: Half duplex constraint with time division multiplexing (TDM) between access and backhaul
· Option 2: Half duplex constraint with spatial division multiplexing (SDM)/frequency division multiplexing (FDM) between access and backhaul.

Figure 1 shows an example of IAB scenario with half-duplex constraint when TDM is used between access and backhaul links. Here, Donor gNB (DgNB) is able to use simultaneously resources for downlink (DL) with backhaul and access links. Additionally, DgNB is able to use simultaneously resources for uplink (UL) with access and backhaul. As can be seen in a), b), c) and d), four different time instances are needed to serve different link directions, i.e. DL and UL associated with access and backhaul phases. Since DL/UL link directions are always aligned with each other independent of backhaul or access phase in each four different time instances, there is no cross-link interference in this scenario. As a result of this, NR Rel-15 based interference measurement and mitigation mechanisms can be used as such without any extra standardization efforts.    
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Figure 1. An example of RN scenario with TDM between access and backhaul.
Operation without cross-link interference requires that radio resources are used in coordinated manner in donor gNB and in different IAB nodes. This can be done based on 1) higher layer signalling in the case of fixed split between access and backhaul link resources or 2) based on GC-PDCCH in the case of dynamic split between access and backhaul link resources [1]. 


Observation 1: Due to the alignment of DL/UL link directions independent of backhaul or access phase in each of four different time instances, there is no cross-link interference in Option 1.

Observation 2: For Option 1, GC-PDCCH could enable interference coordination between DgNB cell and RN cell(s) with dynamic split between Access/BH in such that the network can be operated free from cross-link interference.    


Figure 2 shows an example of IAB scenario with half-duplex constraint when SDM/FDM is used between access and backhaul links. By taking into account the half-duplex constraint, i.e., a node can only operate either in reception or transmission mode, and SDM/ FDM between access and backhaul links, two different time instances can be realized as shown in Figure 2a) and Figure 2b). As can be observed, UL to DL cross-link interference occurs in both time instances. 
UL to DL cross-link interference occurs between UEs being in UL access associated with RN/DgNB and UEs in DL access associated with DgNB/RN. The impact of UL-to-DL cross-link interference to the performance of PDCCH or PDSCH depends on several factors, such as MCS of victim link, propagation loss between the victim and the interferer, power control/back-off related to the interferer and spatial directivity (beamforming) of transmission and reception at the victim and interfering UEs. 

Observation 3: For Option 2, UL to DL cross-link interference occurs between UEs being in UL access associated with one RN/DgNB and UEs in DL access associated with another RN/DgNB.    
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[bookmark: _Ref510653397]         Figure 2. An exemplary RN scenario with SDM/FDM between access and backhaul


To guarantee a robust reception of PDCCH/PDSCH IAB scenarios in the presence of UL to DL cross-link interference between UEs with access links, the cross-link interference needs to be taken into account as a part of NR Rel-16 studies. Otherwise, Option 2 can be mainly seen as a IAB implementation specific option requiring no standardization efforts in 3GPP. It is worth noting that the observed UL-to-DL cross-link interference between different UEs with access links identical with dynamic TDD scenarios. Therefore, it is not reasonable to develop any IAB specific cross-link interference measurement, signaling and mitigation solutions. Instead of focusing for developing IAB specific cross-link interference management solutions, there is a need to develop a unified cross-link interference management framework under single WI, e.g. flexible duplexing or MIMO, covering all potential use-cases, e.g. dynamic TDD and IAB, etc. The developed cross-link interference management solutions should be based on UL and DL reference signals, interference measurements developed under NR Rel-15 MIMO.    

Observation 4: To guarantee robust IAB operations in the presence of UL to DL cross-link interference between UEs with access links, the cross-link interference needs to be considered as part of NR Rel-16 studies.

Observation 5: Instead of focusing for developing IAB specific cross-link interference management solutions, there is a need to develop a unified cross-link interference management framework under single WI, e.g. flexible duplexing or MIMO, covering all potential use-cases, e.g. dynamic TDD and IAB, etc.

Proposal 1: UL-to-DL cross-link interference shall be considered as part of NR Rel-16 studies.

Proposal 2: Develop an unified cross-link interference management framework under single WI, e.g. flexible duplexing or MIMO, covering all potential use-cases, e.g. dynamic TDD and IAB, etc.

Proposal 3: The developed cross-link interference management solutions should be based on UL and DL reference signals and interference measurements developed under NR Rel-15 MIMO.    

3	Conclusions
In this contribution, cross-link interference management in the context of integrated access and backhaul is considered. Based on the discussion, the following observations and proposals have been made:
Observation 1: Due to the alignment of DL/UL link directions independent of backhaul or access phase in each of four different time instances, there is no cross-link interference in Option 1.

Observation 2: For Option 1, GC-PDCCH can enable interference coordination between DgNB cell and RN cell(s) with dynamic split between Access/BH in such that the network can be operated free from cross-link interference.    

Observation 3: For option 2, UL to DL cross-link interference occurs between UEs being in UL access associated with one RN/DgNB and UEs in DL access associated with another RN/DgNB.    

Observation 4: To guarantee robust IAB operations in the presence of UL to DL cross-link interference between UEs with access links, the cross-link interference needs to be considered as part of NR Rel-16 studies.

Observation 5: Instead of focusing for developing IAB specific cross-link interference management solutions, there is a need to develop a unified cross-link interference management framework under single WI, e.g. flexible duplexing or MIMO, covering all potential use-cases, e.g. dynamic TDD and IAB, etc.


Proposal 1: UL-to-DL cross-link interference shall be considered as part of NR Rel-16 studies.

Proposal 2: Develop a unified cross-link interference management framework under single WI, e.g. flexible duplexing or MIMO, covering all potential use-cases, e.g. dynamic TDD and IAB, etc.

Proposal 3: The developed cross-link interference management solutions should be based on UL and DL reference signals and interference measurements developed under NR Rel-15 MIMO.    
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