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General (Agenda Item: 8.5.1)
	R4-1905451: 
Discussion on TS skeleton and terminology 

Samsung
	Proposal: IAB-MT and IAB-DU with tentative definition as below are suggested to be used in IAB RAN4 RF performance TS. 
IAB-MT: the [subset] function as UE in IAB node to communicate with its parent node.
IAB-DU: the partial functions as gNB in IAB node to communicate with UE or child node

	R4-1905452: Discussion Rel-16 IAB scope

Samsung
	Proposal 1: it’s expected the introduction of Rel-16 IAB node shall have no impact on below existing BS and UE specifications from RF performance perspective.
-	TS38.104
-	TS38.101-1/2/3/4
Observation 1: the FDM and SDM resource sharing among backhaul and access links may be not in Rel-16 scope.
Observation 2: simultaneously transmission of IAB-MT and IAB-DU, simultaneously reception of IAB-MT and IAB-DU seems not precluded from Rel-16 IAB scope, which is also related to slot format of IAB-MT and IAB-DU. 
Observation 3: according to OTA “case 1” timing of IAB-DU DL transmission, there would be misalignment between reception timing of IAB-MT DL and IAB-DU UL, between transmission timing of IAB-MT UL and IAB-DU DL. 
Observation 4: according to legacy definition of synchronized TDD operation, the definition of synchronized operation between IAB system and legacy NR system needs further discussion. 
Observation 5: even though the scenarios considered in CLI co-existence study, such as interference from gNB to gNB and interference from UE to UE, is not in IAB scope, the conclusion of CLI co-existence study can be considered for IAB as well.

	R4-1905905: IAB definitions

Huawei
		Abbreviation
	Description
	Notes

	BH
	Backhaul
	from 38.874

	IAB
	Integrated Access and Backhaul 
	from 38.874

	DU
	Distributed Unit
	RAN2 logical entity in both IAB node and IAB donor (architecture 1a), talks to the UE and MT over the Uu interface. Can be mapped to either the same of different RF HW as MT.

	CU
	Central Unit
	RAN2 logical entity in the IAB donor only (architecture 1a) talks to DU and NGC via the NG interface

	MT
	IAB Mobile Terminal
	RAN2 logical entity in IAB node only (architecture 1a) talks to DU over the Uu interface. Can be mapped to either the same of different RF HW as DU.



	Term
	Definition
	Notes

	IAB Donor
	RAN node which provides UE’s interface to core network and wireless backhauling functionality to IAB-nodes.
[Tentative definition to be agreed for 38.300-->gNB that provides network access to UEs via a network of backhaul and access links]
	Definition from 38.874
Contains DU and CU functions, start of the IAB chain, can only be a IAB parent? Can be standard BS?

	IAB node
	RAN node that supports wireless access to UEs and wirelessly backhauls the access traffic. 
[Tentative definition to be agreed for 38.300--->RAN node that supports NR access links to UEs and NR backhaul links to parent nodes and child nodes.]
	Definition from 38.874
Contains DU and MT functions, an IAB node can be both a parent and child depending on its place in the chain (for FDD the HW would be different due to the duplex frequency?)

	IAB parent
	1) An IAB node that uses RF resources like a BS , i.e. TX on DL, RX on UL
2) IAB-node-MT’s next hop neighbour node; the parent node can be IAB-node or IAB-donor-DU
	

	IAB child
	1) An IAB node that uses RF resources like a UE , i.e. RX on DL, TX on UL
2) IAB-node-DU’s next hop neighbour node; the child node is also an IAB-node
	





	[bookmark: _Hlk8666545]R4-1905906: IAB node antenna directional requirements

Huawei
	In this paper the antenna definition for the IAB node has been discussed and the antenna layout for both the micro BS/IAB node in both a dense urban and homogeneous micro urban has been highlighted.
The IAB node uses 3 panels at 120° from each other, only 1 panel is assumed active at any time, the appropriate pannel is chosen for the direction of the link.
The IAB node antenna can be described as follows:
For FR2 (30GHz) - 3 panel omni antenna
Antenna has 3 panels at 120º as shown in figure 5
[image: ]
Fig.5  3 panel omni antenna structure
Each panel of the antenna is described as follows:
Table 1: FR2 BS antenna modelling for Urban micro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	(Mg, Ng, M, N, P) note
	For 30GHz: (1, 1, 8, 16, 2)

	(dv, dh)
	(0.5λ, 0.5λ)





	R4-1905907: Capturing the IAB background

Huawei
	This paper briefly discussed the need for a RAN4 specific TR for IAB, and expresses our opinion that it is necessary.

	R4-1906019: Operating scenarios for IAB

AT&T
	
Proposal 1: In case of TDM operation the following mapping of IAB node transmission/reception to a TDD pattern (DL/UL/F resources) is assumed: 
•	IAB DU transmission / IAB MT reception: DL resources, F resources if indicated as DL by DCI
•	IAB MT transmission / IAB DU reception: UL resources, F resources if indicated as UL by DCI

Proposal 2: Adopt the following parameters for co-existence simulations based on Table A.1-1 of TR 38.874:
	Parameters
	Homogeneous scenario (urban micro)

	Layout
	Hex. Grid
19 sites

Number of IAB-donors (Ndonor)
3

Number of IAB-nodes is 
19 – Ndonor

	Inter-BS distance 
	200m

	Topology formation
	Max RSRP of candidate parent nodes


	Carrier frequency 
	30GHz

	Duplex mode
	TDD

	Aggregated system 
bandwidth (access + backhaul)
	Up to 400MHz (DL+UL)

	Simulation bandwidth
	Per CC BW is 100MHz 

	Large-scale channel parameters
	- Micro-to-UE: UMi-Street canyon
- Micro-to-Micro: UMi-Street canyon (hUE =10m) 
- UE-to-UE: UMi-Street canyon (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 of TR38.802

The path loss for links between the IAB-node and candidate serving IAB-nodes/donors is determined based on N =3 independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading). The realization that results in the minimum pathloss between the IAB-node and the associated serving IAB-node/donor is selected.


	Fast fading parameters
	- Micro to Micro: UMi-Street canyon O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0

	BS Tx power 
	33dBm
EIRP should not exceed 68 dBm (*)

	BS antenna configurations
	See Table A.2.1-4 of TR38.802.

At least for the purpose of IAB evaluations, when the IAB-node has multiple panels, access and backhaul traffic can be sent on any panel, subject to the per IAB-node half duplex constraint.

	BS antenna height 
	10 m

	BS antenna element gain + connector loss
	See Table A.2.1-4 of TR38.802

	BS receiver noise figure
	7dB




	R4-1906617: Regulation aspect for IAB operation within adjacent TDD network

Ericsson
	Observation#1: It clearly shows that in scenario 1, the IAB node transmit in Uplink time slot of the TDD pattern while scenario 2 has no uplink transmission during Uplink time slot of TDD pattern.
Observation#2: IAB node in Scenario 1 will transmit on the uplink time slot and it will interfere the other BS receiving.
Observation-3: ECC regulatory requirement does not introduce more stricter requirement than SEM defined by 3GPP when the TDD networks operated by different operator are synchronized.
Observation-4: No additional regulatory requirement IAB node for scenario 2.
Observation-5: For scenario 1 (or in general, transmits with greater power or beamforming gain than a UE) and use the uplink part of the TDD pattern, the IAB-BS interference will occur and the stricter ECC regulation will apply for multiple operator coexistence. 
Observation-6: If non synchronized TDD or uplink subframes would be used then to fulfill the regulator requirement,  either vastly increased cost on the IAB node due to strict emissions requirements or carefully planned and likely infeasible increasing the separation distance to other operator’s BS are the options. None of them are attractive
Observation-7: It is difficult for IAB to operate on the unsynchronized TDD without geographical separation with the baseline requirements (assuming an ACIR of 28 dB).
Proposal-1: Derive RAN4 requirements based on the assumptions of synchronized TDD and that the IAB BH is configured in the downlink part of TDD pattern as baseline assumption (scenario 2) for FR2 operation.
Proposal-2: Investigate if the minimal geographical separation between IAB from one operation and BS from another operation could be enforced so the IAB BH on operate in downlink part of the TDD pattern limit can be removed.

	R4-1906618: On radio architecture discussion of IAB node

Ericsson
	Observation-1: Dedicated IAB-MT RF equipment will increase the cost both on hardware and test perspective.
[bookmark: _Hlk8667292]Proposal-1: The shared hardware architecture for IAB MT and DU should be prioritized in consideration of the RF spec of IAB node.

	R4-1906621: Further Scope discussion of RF work for IAB

Ericsson
	Obseration-1: SDM operation is supported in clause 7.3.3. By SDM operation, it means the simultaneously transmission in DU and MT alternatively simultaneous reception in the DU and the MT.
Obseration-2: The DL and UL in Table 7.3.3-2, is from backhaul link or access link perspective, DL means backhaul link from IAB parent to IAB child or access link from IAB node to UE.
Obseration-3: There is no discussion in clause 7.3.3 on the TDD pattern mapping to the uplink/downlink time resources.

Proposal-1: The TDD pattern mapping to the downlink/uplink time resource is vendor specific.

	R4-1907183:   
IAB node radio transmission and reception

Qualcomm Incorporated
	Proposal 1. Introduce a new specification in the 38.1xx series that covers all the requirements applicable to IAB nodes.
Proposal 2: The sections of the 38.1xx spec, covering IAB requirements, should pursue the following skeleton:
1.	Scope
2.	References
3.	Definitions, etc
4.	General
5.	Operating bands and channel arrangement
6.	Transmitter characteristics
7.	Receiver characteristics
8.	Radio resource management support
9.	Performance requirements
Proposal 3: RAN4 approves the work plan shown in section 3 of the contribution.

	R4-1907187: Workplan for IAB WI

Qualcomm Incorporated
	As rapporteur, in this contribution, we recommend a work plan for RAN1, RAN2, RAN3 and RAN4. The workplan captures interdependences among tasks and timeline for RAN1/2/3/4. This workplan is submitted to all RAN working groups.
This workplan is a revision of a prior version submitted to RAN2 #105.

	R4-1906700: Scenarios for IAB network deployment

Qualcomm Incorporated
	Proposal 1: Adopt the IAB network deployment illustrated in this paper for capacity enhancement as one deployment scenario to analyze.
Proposal 2: Adopt the IAB network deployment illustrated in this paper for coverage enhancement as one deployment scenario to analyze.

	R4-1906701: Scenarios for IAB network operation

Qualcomm Incorporated
	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.




Co-existence study (Agenda Item: 8.5.2)
	R4-1905453: Discussion on IAB co-existence

Samsung
	Observation 1: the cases of DL to UL interference and UL to DL interference are out of IAB scope and have already been covered by CLI co-existence study.  
Proposal 1: for IAB RAN4 co-existence study purpose, the same TDD slot format shall be assumed in the system. 
-	For DL reception of victim, interference comes from DL transmission only 
-	For UL reception of victim, interference comes from UL transmission only 
Proposal 2: It is proposed to consider totally 4 cases illustrated in figure 2- figure 5 and summarized in table 1 for IAB co-existence study.

	R4-1905532: Discussion on NR IAB deployment scenarios

CMCC
	[bookmark: _Hlk8669276]Proposal 1: It is proposed to introduce FR1 NR bands n41 and n79 in the IAB node specification. 
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2496 MHz – 2690 MHz
	TDD

	n79
	4800 MHz – 5000 MHz
	TDD




Proposal 2: It is proposed to prioritize the co-existence study for n79 in FR1 and specify the ACLR and ACS requirements. 
Proposal 3: RAN4 to agree to the following co-existence simulation cases for n79 deployment scenarios with synchronization operation assumption.

	cases
	network topology
	aggressor
	victim
	note

	1
	the aggressor and the victim belong to different network with overlapping geographical areas
	Macro IAB donor
	Micro IAB node
	

	2
	
	
	indoor IAB node
	

	3
	
	Micro IAB node
	Micro IAB node
	Only for multiple hops

	4
	
	Micro IAB node
	Macro IAB donor
	

	5
	
	indoor IAB node
	
	



		


	R4-1905533: Discussion on IAB simulation

CMCC
	Proposal 1: RAN4 to adopt the simulation steps listed in this paper.

	R4-1905902: Discuss IAB link budget

Huawei
	This paper looks at a simple link budget for the IAB dense urban and urban micro scenarios. The throughput and the co-channel interference is not the purpose of the RAN4 study but it is useful to have a general understanding of the link budget.
For LOS there is excess power in both the IAB parent and IAB node, however when considering NLOS it is not possible to always maintain the maximum throughput with the specified output power. 
There are a number of statistical parameters therefore which will influence the throughput
•	LOS probability
•	Shadow fading loss
•	Antenna direction and pointing loss
•	IAB routing
The analysis also does not consider co-channel interference (although if nodes have higher power then co-channel interference should increase linearly).

	R4-1905903: IAB discussion on FR2 co-existence simulation scenarios

Huawei
	Where possible it is sensible that the co-channel analysis is based on the co-channel work already carried out. As such 2 scenarios have been investigated based on the co-channel evaluation documented in TR 38.874.
•	Dense Urban - Heterogeneous scenario
•	Urban Micro – homogenous solution.
The dense urban scenario can be used to investigate eth effect of the IAB network on an adjacent macro network, where the worst case is that the adjacent network is coordinated with the IAB macro network.
The homogenous micro network can be used to investigate the interference between a micro IAB network and an adjacent micro network where the 2 networks are uncoordinated and have a random offset from each other.

	R4-1905904: IAB FR2 co-existence simulation scenarios

Huawei
	This paper gives the suggested simulation parameters for the Dense urban and urban micro IAB co-existence simulations.

	R4-1906020: Co-existence scenarios for IAB

AT&T
	Proposal 1: Adopt the following parameters for co-existence simulations based on Table A.1-1 of TR 38.874:

	Parameters
	Homogeneous scenario (urban micro)

	Layout
	Single layer
Micro layer: Hex. Grid
19 sites

Number of IAB-donors (Ndonor)
3

Number of IAB-nodes is 
19 – Ndonor

	Inter-BS distance 
	200m

	Topology formation
	Max RSRP of candidate parent nodes


	Carrier frequency 
	30GHz

	Duplex mode
	TDD

	Aggregated system 
bandwidth (access + backhaul)
	Up to 400MHz (DL+UL)

	Simulation bandwidth
	Per CC BW is 100MHz 

	Large-scale channel parameters
	- Micro-to-UE: UMi-Street canyon
- Micro-to-Micro: UMi-Street canyon (hUE =10m) 
- UE-to-UE: UMi-Street canyon (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 of TR38.802

The path loss for links between the IAB-node and candidate serving IAB-nodes/donors is determined based on N =3 independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading). The realization that results in the minimum pathloss between the IAB-node and the associated serving IAB-node/donor is selected.


	Fast fading parameters
	- Micro to Micro: UMi-Street canyon O-to-O (hUE =10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0


	BS Tx power 
	33dBm
EIRP should not exceed 68 dBm (*)

	BS antenna configurations
	See Table A.2.1-4 of TR38.802.

At least for the purpose of IAB evaluations, when the IAB-node has multiple panels, access and backhaul traffic can be sent on any panel, subject to the per IAB-node half duplex constraint.

	BS antenna height 
	10 m

	BS antenna element gain + connector loss
	See Table A.2.1-4 of TR38.802

	BS receiver noise figure
	7dB



Proposal 2:  For the purpose of co-existence evaluations, the IAB donor nodes can be assumed to be always active and the probability that given IAB node is active should be a function of hop order and subject to the half-duplex constraint.
FFS: The activity distribution, pending evaluations based on the TBD simulation assumptions.


	R4-1906619: Initial consideration on coexisting assumption of IAB network

Ericsson
	Observation-1: The backhaul and access link coexistence scheme is different for scenario 1 and 2.
Proposal-1: the backhaul and access link coexistence scheme for multiple hop IAB node need to be agreed.
Proposal-2: the baseline scenario for scenario 1 [4] could be the normal access link operation at uplink time slot of TDD pattern without backhaul link enabled.
Proposal-3: The interference scenario for scenario 1 [4] will be 2nd and fourth IAB node transmitting at uplink time slot of TDD pattern, the first (IAB donor) and third IAB node is receiving.
Proposal-4: the baseline scenario for scenario 2 [4] could be IAB network without macro BS layer and enable the backhaul link.
Proposal-5: The interference scenario for scenario 2 [4] will be the case where macro BS layer is added so interference occur when IAB node is receiving.
Proposal-6: Hexagonal network topology is recommended to use for coexistence study.
Proposal-7: IAB other coexisting other parameter should be based on [9] for the coexisting simulation assumption.

	R4-1906620: on Antenna of IAB node

Ericsson
	Observation-1: The IAB antenna deployment needs to fit both access link and backhaul link requirements.
Observation-2: The directivity of the AAS antenna has maximum value in the center but minimum value at the edge of the elevation or azimuth range. The difference could be as much as 10dB.
Observation-3: In the deployment of the IAB antennas, the directivity of beam needs to be considered so the maximum directivity beam can be used to gain backhaul link coverage.
[bookmark: _Hlk8670494]Proposal-1: Consider at least similar height IAB antenna deployment scenarios as starting point for coexisting studies.

	R4-1906713: Simulation assumption for IAB coexistence study

ZTE Corporation
	Proposal 1: RAN4 should further discuss whether all coexistence scenarios in Table 2.1-1 should be evaluated or not.  
Proposal 2 : RAN4 should further discuss the network layout other than HetNet and Urban Micro scenarios if needed. 
Proposal 3: RAN4 should further discuss the IAB node orientation for coexistence simulation. 
Proposal 4 : RAN4 should further discuss multi-hop and single-hop for FR1 and FR2 scenarios.
[bookmark: _Hlk8670846]Proposal 5 : maximum RSRP based method should be used for Topology formation. 
Proposal 6: maximum RSRP is uesd for NR UE association. 
Proposal 7: for legacy NR UE, propose to use the following parameters for simulation. 
-	CLx-ile = 88 + 10*log10(200/X), where X is UL transmission BW (MHz)
-	γ = 1
For IAB MT in the IAB scenarios, Pmax and target SNR for IAB DU should be further investigated as there are possibilities with higher Pmax and target SNR to achieve better capacity in the backhaul link.   
Proposal 8: for IAB MT, to further discuss the target SNR, maximum output power and Rmin. 
Proposal:  to use the legacy shannon equation and parameters used for mmWave NR coexistence study.

	R4-1906730: RF architecture for IAB node

ZTE Corporation
	In this contribution, we want to share some further considerations on the IAB antenna structure and IAB RF architecture f: or the RF requirement discussion.

	R4-1906881: IAB scenarios and simulation assumptions

Nokia, Nokia Shanghai Bell
	Observation 1:  When the victim and aggressor are both configured with dynamic TDD there is no restriction on the IAB MT.
Observation 2: Donor to IAB-Node and parent IAB-node to child IAB-node transmissions are similar. 
Observation 3: Child IAB-Node to parent IAB-node and child IAB-node to IAB-Donor transmission are similar. 
Proposal 1: IAB-MT RF coexistence study is based on micro deployment scenario
Proposal 2: Urban macro scenario with coordinated deployment can be considered if IAB-MT transmissions take place during DL slots.
Proposal 3: The IAB performance should be assessed against the baseline performance of the victim network with a NR access network acting as the aggressor
Proposal 4: In a coordinated aggressor system, restrictions on the IAB MT should be investigated.
Proposal 5: IAB-MT is transmits with a probability of 15%.
Proposal 6: Bursty traffic model is used for IAB-MT transmissions.
Proposal 7: No multi-hop scenario needs to be simulated, as long as IAB-donor and IAB-DU parameters are sufficiently similar.
Proposal 8: Consider parameters in Table 2 to be used in RF co-existence study
Proposal 9: Same antenna configuration is used for IAB-MT, IAB-DU and IAB-Donor

	R4-1906882: On BS classes supported in IAB-node access link

Nokia, Nokia Shanghai Bell
	Proposal 1: IAB-node specification shall support all BS classes IAB access link in FR2.

	R4-1906702: Simulation methodology and assumptions for IAB co-existence study

Qualcomm Incorporated
	Proposal 1: Employ RSRP based formation of network topology.
Proposal 2: RAN4 to agree on a common simulation methodology and adopt the simulation steps listed in Section 3 of this paper.
Proposal 3: RAN4 to agree on the simulation assumptions listed in Section 4 of this paper.




Discussion

Network deployment scenarios

Layout 1:
	Layout for nodes
	IAB network: Two layer
Macro layer: Hex. Grid (3 sector) (all macro BSs are IAB-donors)
19 sites  
Micro layer: 1 micro BSs per macro BS
1. Random drop (All micro BSs are all outdoor and are IAB-nodes)
2. Drop micro nodes in a circle with center at 40m and radius of 20m

Victim network
1. Macro layer: Hex grid 3 sector coordinated layout (0% grid shift) – Rel.15 legacy network
2. Same as aggressor


[image: ]

Orientation: Highest gain towards donor


	Inter-BS distance 
	Macro layer: 200m FR2, 500m FR1

	Minimum distance between Micro BS
	40m

	Minimum distance between Macro BS and UE
	10m

	Minimum distance between Micro BS and UE
	10m



Layout 2: only FR2
Tri-sectorial hexagonal micro layout with 1 donor node. IAB nodes are connected to donor node through single or multiple hops

	Layout for nodes
	IAB network: 
Micro layer: Hex tri-sectorial
Number of IAB-donors (Ndonor): 1
Number of IAB-nodes is 19 – Ndonor

Victim network
1. Micro layer: Hex tri-sectorial – grid shift derived from minimum distance(20meters and 40 meters)
2. same as agressor



[image: cell_layout2]

IAB-node and Micro BS are assumed to have 3 panels with 120 degree shift relative to each other. 
Use the same assumption as RAN1:
The path loss for links between the IAB-node and candidate serving IAB-nodes/donors is determined based on N =3 independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading). The realization that results in the minimum pathloss between the IAB-node and the associated serving IAB-node/donor is selected.


	Inter-BS distance 
	Micro layer: 200m







Frequency range: 
30GHz for FR2
4.9GHz for FR1(beamforming is assumed)

Baseline assumption is aggressor and victim are synchronous.

Discussion
Nokia: Selection of the layout should be discussed together with the network operation
E///: for micro deployments, based on CLI experience, we do not get any relevant results because they are not close enough. Would be good to understand what is the minimum separation needed. Just a PL based analysis does not capture the co-channel interference that influences the result so some sort of hybrid analysis might be useful.
QC: we want to see the impact of the backhauling to the victim. 
Huw: QC is talking about the macro+micro(1st in listy here), E/// is talking about homogeneous micro. Would be useful to identify the worst case offset instead of just studying with random drops. 
E///: this is micro-micro and macro-macro.  In this case the nodes are not moving so the question is how to plan the deployment such that we avoid interference. 
Nok: this also relates to the timing that the nodes use. Depending on the timing, the deployment scenario will change.
Huw: we should discuss the minimum distance between nodes.
SS: we would prefer to have only a single micro 
ZTE: we could use 19 cells not just 7
AT&T: how do we enforce that it is single hop? It’s RSRP based
E///: for capacity enhancement, multi-hop will have some limitations. In this scenario it would make sense to have a single hop. Another point to consider is what shift should be assumed and how many micro nodes should we have?
AT&T: if we focus on the homogeneous scenario which is simpler, discussion for capacity enhancement might be easier
ZTE: multi hop vs. single hop is still under discussion. We only need to consider the worst case for this study so we should think whether we need to do multi hop or not. Maybe we can start with single hop
Huw: agree with ZTE, we are trying to find the worst interference case. If we have a bad link between nodes then multi-hop will likely be better. If we put them at a minimum distance we will limit the scenarios, with multi hop the beams will point in different directions and this might be a worse case.
Nok: for multi-hop we need to consider how to model the co-ex. We don’t necessarily need to model the traffic for the multiple hops. 
SS: we have HD restrictions.  If we consider multi-hop, not all backhaul links will be active at the same time.
AT&T: if we go with single hop it is not clear if we need 3 nodes because they anyway have to be TDM-ed
E///: we need to focus on what the purpose for this is, to quantify interference it might be enough not to have multi-hop. We need to understand the deployment constraints.
QC: for the micro scenario, single hop might be enough. Not all nodes will be transmitting if we do multi hop
SS: we prefer single hop
E///: 19 might be better to capture overall interference
Agreement: 19 sites 
E///: we look at co-ex with UEs and this is statistical, with IAB we could have some consistent interference
Huw: this is assuming that the IAB node is acting as a UE, it would interference with victim BS, they could be close to UEs and interfere with them. This would also be the difference between considering multi hop or single hop.
SS: for the scenario suggested by E///, we could do some deterministic analysis
Nok: some sort of minimum distance makes sense, this is a planned deployment. Interference towards UE will not change much if the access link comes from a gNB or from a IAB node.
E///: UEs at different distances from the network nodes will have different co-channel interference also so not clear what is the worst case scenario
AT&T: agree with Nokia, interference to other UEs will depend on the multiplexing. 
Agreement: 
Layout 1 :All micro IAB nodes are IAB-MTs and study will investigate at least interference on UL to the macro gNB receivers. 
Layout 2: IAB nodes transmitting BH in UL slots or DL slots
AT&T: DL interference is no difference than a wired macro
SS: we also agree that we should focus on the IAB-MT
Nok: do we multiplex UEs and IAB nodes
AT&T: we need to understand what is the interference from IAB nodes, not UEs. That’s the existing network
SS: we talked about UL, Nok is talking about DL. 
Victim system:
1. Legacy Rel.15 NR(no IAB nodes) : All micro IAB nodes are IAB-MTs and study will investigate at least interference on UL to the macro gNB receivers
2. Same layout as aggressor with IAB nodes deployed: study will investigate at least IAB-MTs DL reception


IAB operation mode
Proposal: RAN4 to assume the same TDD pattern between two adjacent channel operators.
Scenario 1:
Proposal: In case of TDM operation the following mapping of IAB node transmission/reception to a TDD pattern (DL/UL/F resources) is assumed: 
· IAB DU transmission / IAB MT reception: DL time slots 
· IAB MT transmission / IAB DU reception: UL time slots
Scenario 2: only Layout 2
Proposal: In case of TDM operation the following mapping of IAB node transmission/reception to a TDD pattern (DL/UL/F resources) is assumed: 
· IAB DU transmission / IAB MT reception: DL time slots
· IAB MT transmission / IAB DU reception: DL time slots

Proposal: The following half duplex constraints will apply to all the IAB nodes of the network:
· 1. MT and DU operations (resource usage) are TDM-ed at each site
· 2. Each site is only Tx-ing or Rx-ing on different interfaces – Layout 2 and Scenario 2
· 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: Consider the cases summarized in table below for IAB co-existence study.
Case #2 and #3 applies:
Replace table with new one based on above agreements:
	Case #
	Aggressor system
	Victim system
	Interference baseline

	1
	50% DL: gNB-(IAB-MT) 
50% DL: gNB-UE,(IAB-DU)- UE
All with full channel BW
	DL reception: gNB-UE with full channel BW on adjacent channel
	DL: gNB-UE with full channel BW

	2
	50% UL: (IAB-MT)-gNB
50% UL: UE-gNB, UE-(IAB-DU)
All with full channel BW
	UL reception: UE-gNB with full channel BW on adjacent channel
	UL: UE-gNB with full channel BW

	3
	DL: gNB-UE with full channel BW on adjacent channel
	DL reception: gNB-(IAB-MT) with full channel BW
	DL: gNB-(IAB-MT) with system of other cells
DL: gNB-UE,(IAB-DU)- UE with system of other cells
All with full channel BW on co-channel

	4
	UL: UE-gNB with full channel BW on adjacent channel
	UL reception: UE-(IAB-DU) with full channel BW
	UL: (IAB-MT)-gNB with system of other cells
UL: UE-gNB, UE-(IAB-DU) with system of other cells
All with full channel BW on co-channel



Table 1. Aggressor: IAB Network, Victim: NR Network
	Layout
	Scenario
	Aggressor system
	Victim system

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

	2
	1
	UL: (IAB-MT) & UE ->(IAB-DU/IAB-Donor)
	UL: UE -> gNB

	
	
	DL: (IAB-DU/IAB-Donor)->(IAB-MT) & UE
	DL: gNB->UE

	
	2
	DL: (IAB-MT) ->(IAB-DU/IAB-Donor)
&
DL: (IAB-DU/IAB-Donor)->(IAB-MT & UE)
	DL: gNB->UE

	Assumption for all scenarios:
	1 MT and 3 DUs per site (1 DU per sector)



Table 2. Aggressor: NR Network, Victim: IAB Network
	Layout
	Scenario
	Aggressor system
	Victim system

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

	
	
	DL: gNB->UE
	DL: (IAB-Donor)->(IAB-MT)

	2
	1
	UL: UE -> gNB
	UL: (IAB-MT) & UE ->(IAB-DU/IAB-Donor)

	
	
	DL: gNB->UE
	DL: (IAB-DU/IAB-Donor)->(IAB-MT) & UE

	
	2
	DL: gNB->UE
	DL: (IAB-MT) ->(IAB-DU/IAB-Donor)
&
DL: (IAB-DU/IAB-Donor)->(IAB-MT & UE)

	Assumption for all scenarios:
	1 MT and 3 DUs per site (1 DU per sector)



Table 3. Aggressor: IAB Network , Victim: IAB Network
	Layout
	Scenario
	Aggressor system
	Victim system

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

	2
	1
	UL: (IAB-MT) & UE ->(IAB-DU/IAB-Donor)
	UL: (IAB-MT) & UE ->(IAB-DU/IAB-Donor)

	
	
	DL: (IAB-DU/IAB-Donor)->(IAB-MT) & UE
	DL: (IAB-DU/IAB-Donor)->(IAB-MT) & UE

	
	2
	DL: (IAB-MT) ->(IAB-DU/IAB-Donor)
&
DL: (IAB-DU/IAB-Donor)->(IAB-MT & UE)
	DL: (IAB-MT) ->(IAB-DU/IAB-Donor)
&
DL: (IAB-DU/IAB-Donor)->(IAB-MT & UE)

	Assumption for all scenarios:
	1 MT and 3 DUs per site (1 DU per sector)




Discussion


Simulation assumptions for co-existence study
Link level assumptions
Target SNR and maximum output power
IAB node-MT:
· SNR target: 22dB [upper limit of shannon curve]
· γ = 1
Legacy NR UE: 
· SNR target: 15 dB
· γ = 1
Power control
MT for UL transmissions: Yes 
DU for DL transmission: No
Map SINR into throughput with the legacy shannon equation

Traffic model
Proposal : Full buffer at active IAB nodes subject to half duplex contraints for simulation alignment.
Traffic model and probability of MT transmission to be updated in RAN4#92

Pathloss model
Proposal 1: Re-use the pathloss model between parent/donor IAB node DU and child IAB node MT agreed in RAN1 in TR 38.874
The path loss for links between the IAB-node and candidate serving IAB-nodes/donors is determined based on N independent large-scale channel realizations (taking into account LOS/NLOS probability and shadow fading). The realization that results in the minimum pathloss between the IAB-node and the associated serving IAB-node/donor is selected.
N=3 intra-operator serving cell
N=1 for all others
Proposal 2: Pathloss model for cross-links between IAB nodes follows the one defined in TR 38.901 for FR2, 36.873 for FR1	Comment by Alessio Marcone: This proposal is already addressed with N=1 in the previous proposal.

System level parameters

	Parameters
	Homogeneous scenario (urban micro)

	Duplex mode
	TDD

	Simulation bandwidth
	100MHz for FR1, 200MHz for FR2

	Number of UEs in the network
	FR2: 1 active UE/sector
FR1: 3 active UEs/sector



gNB/IAB node parameters
	gNB Tx power 
	33 dBm for FR2 macro and micro 
46 dBm for FR1
	IAB node Tx power 
	33 dBm for FR2, PC is TBD for Scenario 2 for MT link
38dBm for FR1 (medium range power limit)

	gNB antenna height 
	25m for macro cells and 10m for micro cells
	IAB node antenna height 
	10m 

	gNB receiver noise figure
	10dB for FR2
5dB for FR1
	IAB node receiver noise figure
	10dB forFR2
5dB for FR1



gNB/IAB node antenna configuration:
to be updated from Richard
FR1
Table 4. FR1 BS antenna modelling for macro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	



	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 8, 1) 
Note 1,2


	(dv, dh)
	(0.8λ, 0.5λ)

	Mechanical down tilt
	10°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.




Table 5. FR1 BS antenna modelling for micro
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	



	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 8, 1) 
Note 1,2


	(dv, dh)
	(0.5λ, 0.5λ)

	Mechanical down tilt
	0°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.




FR2
Table 6. FR2 BS antenna modelling for macro
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	



	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 16, 1) 
Note 1,2


	(dv, dh)
	(0.5λ, 0.5λ)

	Mechanical down tilt
	10°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.



Table 7. FR2 BS antenna modelling for micro
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	



	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 16, 1) 
Note 1,2


	(dv, dh)
	(0.5λ, 0.5λ)

	Mechanical down tilt
	0°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.



	1. Parameter
	2. Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	(Mg, Ng, M, N, P) note
	For FR2: (1, 1, 8, 16, 1) 
For FR1: (1, 1, 8, 8, 1)

	(dv, dh)
	FR2: (0.5λ, 0.5λ)
FR1: (0.9λ, 0.5λ)




3.3.6 UE assumptions
	UE Tx power (dBm)
	FR2:22.4dBm EIRP (13.4dBm conducted)
FR1: 23dBm(conducted)

	UE noise figure (dB) 
	10



UE antenna configuration for FR2
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	(Mg, Ng, M, N, P) 
	 (1, 1, 2, 2, 1)

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees


	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.



UE antenna configuration for FR1
Isotropic antenna with 0dBi gain Isotropic antenna for FR1

3.3.7 Simulation methodology
Layout 1: Optimum orientation between parent and child
Layout 2: Antenna orientation based on planned macro layout
Topology is based on RSRP(based on PL and antenna gain)
FFS activity factor
1
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