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RAN4#106 discussed mobile IAB co-existence concluding with following agreements:
Agreement: 
· FFS the difference between Rel-18 mIAB and Rel-16 IAB coexistence study in terms of deployment, network layout and coexistence scenarios.
· To list preliminary list of parameters (network layout, deployment, antenna parameters that might be different between Rel-18 mIAB and previous Rel-16 IAB coexistence study.
Agreement:
· At least from co-existence study aspect, RAN4 focus on adjacent channel within same band.
Agreement:
· For R18 mIAB, RAN4 only consider TDM for MT/DU operation.
Simulation assumptions: 
Agreement: 
· Network layout: 
· Heterogeneous scenario (layout 1).
· homogeneous scenario (layout2).
· other layout options are not precluded.
1. FFS on the below listed simulation parameters:
0. Inter-BS distance.
0. Minimum distance between moving IAB Node belonging to two cells.
0. Minimum distance between BS and UE.
0. Proposal for additional system parameters is shown in Table 2. 
1. For the simulation parameters not listed in Annex below, Rel-16 IAB coexisting simulation can be utilized for preliminary studies.
1. Other parameters for coexisting are not precluded and new parameter values could be further discussed.
In this contribution we elaborate further the assumptions for mobile IAB co-existence focusing on identified open issues.
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Carrier and frequency configurations
The options for carrier/frequency usage can be summarized as follows:
	Case
	MT Carrier
	DU Carrier
	RAN carrier

	1a
	Same carrier(s)

	1b
	MT-dedicated carriers
	Same carrier(s)

	1c
	Same as RAN carriers
	DU-dedicated carriers
	RAN carriers

	1d
	IAB-dedicated carriers
	Dedicated carrier(s)

	2a
	Band A
	Band B

	2b
	Band A
	Band B



RAN4 agreed the frequency allocations to “focus on the adjacent channels in the same band”. This can be understood that either:
a) IAB-MT has dedicated carrier(s) for BH while RAN and IAB access (DU) operate on same or different carriers (Cases 1b and 1d)
b) There is no carrier assigned in the serving RAN for the BH but the BH is carried on the carrier(s) already used in the serving RAN (Case 1c)
Case 1a is down prioritized based on the agreement. RAN4 should confirm which one of the understandings, either a) or b), is valid for Rel.18 co-existence.
Proposal 1. RAN4 to select the carrier allocation alternative complying with the agreement to “focus on adjacent channels”.
Case 2a is an out-of-band scenario and is not relevant from co-existence point of view. Case 2b is a sub-set of in-band scenarios where only the IAB-DU TX is relevant. However, this is pending the agreement on Prop.1
Proposal 2. For co-existence, the multi-band cases are not relevant.

Network parameters
Regarding antenna configurations, following options were discussed:
1) BH (IAB-MT) antenna outside the vehicle (e.g., rooftop) and access (IAB-DU) antenna inside the vehicle
2) BH and access antennas inside the vehicle
3) BH and access antennas installed outside (e.g., rooftop) the vehicle
The recommended WF was that 1) makes technically sense for mIAB. It is for further discuss whether 2) and 3) are additional configurations to be considered.
Option 1) seems most optimum as it allows lowest possible TX power in the mobile IAB cell while having best possible BH connection quality minimizing potential interference to the surrounding network. Option 2) preserves the benefit of the low power mobile cell but suffers from worse BH quality likely increasing the interference towards the external cell(s). The advantage of 2) could be also an easy/easier installation inside the vehicle. Option 3), on the other hand, would require higher than necessary power to serve the UEs inside the vehicle.
Out of these options, it seems that 3) may have the worst behavior and could therefore be excluded. From the remaining cases the focus could be on 1) but 2) can be considered as a secondary option.
Proposal 3. RAN4 to focus on antenna installation with IAB-MT antenna outside (e.g. rooftop) the vehicle and IAB-DU antenna inside the vehicle. Both IAB-MT and IAB-DU antennas inside the vehicle can be considered as the secondary option.
Based on the Prop.3, there can be an additional parameter defined for the system parameters, namely isolation between the mobile cell (inside the vehicle) and outside cells. Appropriate value for the isolation is FFS.
Proposal 4. RAN4 to discuss a parameter for an additional isolation between mobile and fixed cells to be defined for the system parameters. Suitable value(s) of the parameters is FFS.

Deployment scenarios
A basic mobile IAB scenario is illustrated in Fig.1
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Figure 1. Mobile IAB deployment scenario
The vehicle having a mobile IAB-node installed is traversing the serving/victim network. UEs inside the vehicle are served by the mobile IAB-node while outside UEs are served by the fixed RAN network. The distance between the mobile IAB-node and a base station of the serving/victim RAN is changing while the IAB-node is moving. Alternative deployment scenarios:
A. The serving (providing the BH connection) RAN is the same as the victim RAN
B. The serving RAN is different from the victim RAN
· B1: Co-located RAN nodes for both RAN
· B2: Non-co-located RAN nodes for the two RAN
In case A the BH connection is likely to the closest serving bases station that is also the RAN node (cell) that experiences highest interference.
In Case B, the distance to the serving base station (BH) is independent from the distance to the victim base station. The co-located case B1 corresponds to Case A from the interference point of view and therefore do not have to be dealt separately. The worst case will be the non-co-located case (B) with long distance DServ (highest TX power) to the serving node (BH link) and short distance DVict to the victim base station/cell. Appropriate values for the two distances DServ and DVict are FFS.
Proposal 5. RAN4 to determine suitable min/max distances (and related power differences) to the serving and victim networks.
A simplification for the scenarios A and B1 is shown in Fig.2.
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Figure 2. Mobile IAB scenario for cases A and B1
The serving (IAB-donor) and co-located victim nodes are in the distance DServ/DVict shown with the blue arrow. The IAB-donor and the victim gNB are serving UEs within their coverage areas and mobile IAB-node (mIAB) is serving UEs inside the vehicle. The other simplified illustration for the Case B is in Fig.3.
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Figure 3. Mobile IAB scenario for case B2
The serving node is the IAB-donor and the victim node is the gNB. The distance from the mobile IAB-node to these two nodes vary and are in general different. The interference scenarios are summarized in Table 1.
	Scenario
	Aggressor system
	Victim system

	1
	UL: (IAB-MT) -> (IAB-Donor)
	UL: UE -> gNB

	2
	UL: UE ->(IAB-DU)
	UL: UE -> gNB

	3
	DL: (IAB-DU)->UE
	DL: gNB->UE

	4
	UL: UE->gNB *)
	UL: UE->IAB-DU

	5
	DL: gNB->UE
	DL: IAB-DU->UE **)

	6
	DL: gNB->UE
	DL: IAB-Donor->IAB-MT **)


Table 1. Mobile IAB interference scenario
*) UE connected to gNB is at the cell edge with highest UL TX power, close to mIAB cell
**) gNB close to mIAB cell
In scenarios 1-3 the fixed network is the victim and in scenario 4-6 mobile IAB cell is the victim.
Regarding the requirements for co-existence the meaningful points are those where the DServ and DVict the largest and shortest, respectively. The evaluation can therefore focus on these cases. The actual underling (fixed) network layout is not that relevant as the mobile IAB-node location can be basically random in any time instant.
Proposal 6. RAN to discuss and agree on the interference scenarios and whether simplified approaches can be used as the basis for defining the co-existence requirements.
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In this contribution we elaborate further the assumptions for mobile IAB co-existence focusing on identified open issues. We have made following proposals:
Proposal 1. RAN4 to select the carrier allocation alternative complying with the agreement to “focus on adjacent channels”.
Proposal 2. For co-existence, the multi-band cases are not relevant.
Proposal 3. RAN4 to focus on antenna installation with IAB-MT antenna outside (e.g. rooftop) the vehicle and IAB-DU antenna inside the vehicle. Both IAB-MT and IAB-DU antennas inside the vehicle can be considered as the secondary option.
Proposal 4. RAN4 to discuss a parameter for an additional isolation between mobile and fixed cells to be defined for the system parameters. Suitable value(s) of the parameters is FFS.
Proposal 5. RAN4 to determine suitable min/max distances (and related power differences) to the serving and victim networks.
Proposal 6. RAN to discuss and agree on the interference scenarios and whether simplified approaches can be used as the basis for defining the co-existence requirements.



[bookmark: _Toc116995849]References
[1] [bookmark: _Ref114500673]RP-222671, Mobile IAB (Integrated Access and Backhaul) for NR
[2] R4-2302910, WF for Rel-18 mIAB RF requirements impact and co-existence study
image1.png
o





image2.png
1AB-donor

ue]

mIAB-node




image3.png
1AB-donor





