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In RAN#94e, the work item on MIAB (Integrated Access and Backhaul) for NR was approved [1]. As WI Rapporteur, in this contribution, we recommend a work plan for RAN2, RAN3 and RAN4. The WID [1] introduced the following objectives in the performance part:

	· Specify RF conformance requirements for the mIAB-node, if needed.
· Specify RRM and demodulation performance requirements for the mIAB-node by taking into account IAB-node mobility, if needed.



Additionally, RAN4 is expected to study impacts on RF and RRM requirements as follows:

	· Conduct co-existence study to assess the impact of moving cells. Based on the study outcome, specify RF and RRM requirements and mechanisms for the mIAB-node to enable co-existence, if needed. 
· Specify RRM requirements for the mIAB-node to enable IAB-node mobility, if needed.



In this paper, we provide our initial views on the co-existence study for mIAB for NR. 
mIAB Physical deployment aspects
Below we describe our understanding of aspects of mIAB.
Physical aspects
The mIAB (mIAB) is a vehicle mounted device
The vehicle can be moving or stationary
The vehicle interior is relatively small, for example something the size of a bus.
The DU antenna should be designed to provide coverage inside the vehicle, so generally it will also be inside.
The MT antenna is intended to communicate with the mIAB operator’s BS, so it is mounted outside the vehicle
Observation physical aspects: For Rel-18,  mIAB is vehicle mounted node designed to communicate with a fixed BS , and is intended to serve only mobiles in the vehicle.
UE population
The UEs inside the vehicle may be a mix of those allowed to operate on the mIAB DU (Operator A UEs) and those who are not permitted on the mIAB DU (Operator B UEs). Operator B UEs may be communicating with outside Operator B BS.
Legacy UEs must be capable of using the mIAB DU, in other words no special specs or capabilities are needed for the UE to work.
Observation UE population: For Rel-18, the mIAB vehicle may be a mix of Operator A and Operator B UEs.  

mIAB-MT and DU output power
The transition from fixed deployment IAB to mIAB causes some differences in the operation and consequently some differences in the specification.
The mIAB MT link moves just as a mobile UE moves, therefore the mIAB MT specs need to have more similarities to UE specs than to the fixed IAB specs.
Considering mobility, the MT link is now more dynamic. In IAB spec development a controlled deployment was considered. The total power dynamic range is in the 5 to 10 dB range. Since the mIAB is mobile the MT link has the same dynamics as UE. The dynamic range for mIAB-MT should be the same as a UE.
Proposal MT total power dynamic range: mIAB MT total power dynamic range should be the same as for a UE 
We have to consider other potential differences between mIAB MT and fixed IAB. Possible power control accuracy or input power levels, FFS what else to consider.
Considering the mIAB DU is serving UEs in a vehicle, the coverage area is small. mIAB DU transmitter power should be low, at the level of Local Area rated power or perhaps lower.
Proposal DU output power level:  mIAB DU rated output power should be at most the Local Area rated power, and perhaps lower.
The vehicle may have a UE transmitting to an outside BS which may act as a blocker for the DU uplink. RAN4 should consider this condition.
The aggressor UE is not expected to transmit all the time, the impact should be limited and there is no need to do any study. There isn’t much we can do about this. We cannot put any requirements on the aggressor UE and there isn’t much that can be done on the victim gNB. Also, there is no impact to the existing adjacent channel network so it’s only a “self-inflicted” damage that one has to live with.
Proposal DU uplink blocking: It is possible an in-vehicle UE transmitting to adjacent channel UE may sometimes block the mIAB UL however any degradation would be intermittent. 
These aspects do not appear to require a system study to determine requirements. 
 Co-existence aspects for Rel-18 mIAB
The co-existence criteria defined in Rel-16/17 only applies to stationary IAB-nodes, and it is based on a specific minimum distance between IAB-nodes and macro-cell. The IAB nodes, operating as IAB-MT/ IAB-DU, were static (geographically) within the network and the RF requirements were defined based on such network deployment consideration. Moving to mIAB-nodes, the assumption on the minimum distance and the implications on power control, receiver dynamic range, etc. might not be the same due to the much closer proximity of the IAB nodes to the different nodes within the network. As a result, RAN4 may need to consider if additional simulation work is needed. 
Observation deployment: Rel-16/17 IAB RF requirements were based on static IAB nodes deployment, whereas Rel-18 mIAB nodes are dynamic, and their deployment is random within the network. 
Due to the dynamic nature of IAB nodes, a possible time snippet of the network is shown in Figure 1, where some scenarios in terms of coexistence are noticed. For example, cell edge IAB node receiving from an adjacent/co-channel neighbouring IAB node while serving a cell edge UE that is transmitting with maximum power. Also, geographically close IAB nodes causing strong aggregate interference in terms of adjacent/co-channel operation. 
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[bookmark: _Ref127454462]Figure 1 MIAB deployment example

To understand the implications of mIAB in RAN4 regarding co-existence of mIAB nodes, it is important first to understand the different use cases that can might be impactful to the co-existence of mIAB with legacy network nodes (i.e., BSs and UEs). In the following we list some of the co-existence scenarios that could be envisaged in deployments with mIAB. 
IAB nodes with close proximity to a legacy gNB
The cross-link interference (CLI), especially from close proximity of IAB-DU and gNB, either in a co-channel or adjacent channel, will impact IAB and gNB reception. For example, an IAB-MT receiving in DL slots will see interference from adjacent channel gNB transmitting in DL. It is expected that RAN4 should consider that the IAB-DU is essentially co-located with adjacent channel gNB and study if the collocated requirements are sufficient or not. For co-channel interference, such close proximity would require special handling, as the signal power can reach levels comparable to own signal being transmitted. 
Observation collocation: RAN4 to investigate if collocated requirements are sufficient to handle cross-link interference between IAB nodes with close proximity to an adjacent channel gNB.  
IAB nodes with close proximity to a legacy UE
Similar to the gNB case, IAB-DU with DL transmissions will create interference to a co-channel or an adjacent channel UEs receiving in the DL. Similarly in the other direction, an IAB node might get close to a co-channel UE, that is sending with its maximum transmission power, resulting in a large inter-UE CLI.
Observation UE interference: Inter-UE cross link interference might be impactful for IAB nodes due to the possible close proximity of UEs.
Based on the above summary of use cases for the different cross interference scenarios with mIAB nodes in the network, it is thus motivated that RAN4 limit the Tx power of IAB nodes to be comparable to UE Tx power to avoid the co-existence complications. This will ensure that co-existence of mIAB nodes with legacy Ues and BSs in the network is feasible. 
Proposal coexistence: RAN4 to limit mIAB nodes Tx power based on UE Tx power limits to ensure feasible coexistence with existing BSs and UEs in the network. 
Conclusion
In this paper, we have shared our initial views on mIAB RAN4 co-existence aspects. Our observations and proposals can be summarized as follows: 
Observation physical aspects: For rel-18, mIAB is vehicle mounted node designed to communicate with a fixed BS , and is intended to serve only mobiles in the vehicle.
Observation UE population: For rel-18, the mIAB vehicle may be a mix of Operator A and Operator B UEs.  
Proposal MT total power dynamic range: mIAB MT total power dynamic range should be the same as for a UE 
Proposal DU output power level: mIAB DU rated output power should be at most the Local Area rated power, and perhaps lower.
Proposal DU uplink blocking: It is possible an in-vehicle UE transmitting to adjacent channel UE may sometimes block the mIAB UL however any degradation would be intermittent. 
Observation deployment: Rel-16/17 IAB RF requirements were based on static IAB nodes deployment, whereas Rel-18 mIAB nodes are dynamic, and their deployment is random within the network. 
Observation collocation: RAN4 to investigate if collocated requirements are sufficient to handle cross-link interference between IAB nodes with close proximity to an adjacent channel gNB.  
Observation UE interference: Inter-UE cross link interference might be impactful for IAB nodes due to the possible close proximity of UEs.
Proposal coexistence: RAN4 to limit mIAB nodes Tx power based on UE Tx power limits to ensure feasible coexistence with existing BSs and UEs in the network. 
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