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FR2 co-existence study
Simulation results summary:
Samsung (R4-1908075/6): 
· With UL power control and beamforming assumed for IAB-MT, performance degradation of victim system is not sensitive to IAB-MT ACLR and active ratio of IAB. 
· For FR2 IAB-MT ACLR is in the range of 17 to 20dB depends on layout.
· Based on beamforming of IAB-MT, the performance degradation of IAB MT reception is ignorable with interference from NR operation on adjacent channel.
· IAB MT ACS: 23dB

ZTE Corporation (R4-1908587):
· Observation 1: for IAB UL interfering NR UL, the required ACIR should be around 18dB to meet 5% cell average throughput loss and cell edge throughput loss; 
· Observation 4: for NR DL interfering IAB DL, the required ACIR should be around 23dB to meet 5% cell average throughput loss and cell edge throughput loss.
· IAB MT ACLR: 20dB – IAB MT ACS: 25dB
Huawei, HiSilicon (R4-1908733):
· For NR UL, it is observed that for 17dB ACIR (UE-like) achieves near 5% degradation while 28dB (BS-like) ACIR achieves near 1% degradation.
Qualcomm Incorporated (R4-1908872, R4-1908873):
· Observation 2: Preliminary simulation results show that in the heterogeneous scenario the impact of IAB MT UL adjacent channel interference to NR network performance is minor when considering 17dB ACLR for the IAB MT
· Observation 3: Preliminary simulation results show that 30dB IAB MT ACS is required to limit to 5% the impact of NR adjacent channel interference to IAB DL throughput performance
Nokia, Nokia Shanghai Bell (R4-1909272):
· The initial simulations were performed using current BS type 2-O ACLR and ACS requirements, and to continue the work the intention is to study different ACS and ACLR values to find the minimum required ACLR and ACS which still enables minimal performance degradation to legacy networks
· When IAB-Nodes are added, the results remain practically unchanged.
Ericsson (R4-1909389):
· Observation#1: IAB network (aggressor) impact on the collocated neighbour NR BS network (victim) with average 6-8% uplink throughput loss. No DL throughput impact from IAB network to neighbour NR BS is observed.
· Observation#2: NR network (aggressor) does not impact on the DL/ UL throughput of the IAB network (victim) noticeably (less than 1%).
· Observation#3: IAB (aggressor) to IAB network (victim) impact on UL throughput loss with average of 7% with circle drop but not so noticeably with random drop (< 1%). The impact on DL throughput is not noticeably.
· IAB MT ACLR: 28dB – IAB MT ACS: 24dB

IAB MT ACLR/ACS proposals:
· Alternative 1: re-use Rel-15 gNB ACLR/ACS requirements for IAB MT ACLR/ACS
· Alternative 2: re-use Rel-15 UE ACLR/ACS requirements for IAB MT ACLR/ACS
· Alternative 3: specify new requirements for IAB MT ACLR/ACS 
· Proposal 2 (Qualcomm): ACLR:17dB / ACS: 30dB
Discussion:
E///: we need to change some parameters, in QC proposals the maximum input power is too high at the BS receiver
	QC: how does this impact the results?
	E///: there is a minimum distance to macro BS set to 40m, 33m to UE. We need to change the distances
ZTE: we have not made any clear proposal on ACLR/ACS, only ACIR
QC: we derived the values based on the more stringent possible values.
Nok: PC parameters have big impact, discussion is needed. Distance might not be realistic for planned deployment but this is the worst case
AT&T: Isn’t any of the alternatives agreeable?
Chairman: seems not
E///: We could agree Alt. 1 for shared architecture
Samsung: will modify our observations
Huawei: PC parameters and minimum power level would need to be discussed, current BS architecture do not have that level of PC
AT&T: QC showed that LNA dynamic range has to be high. Since this is a planned deployment, the Tx side of the link could use lower gain
QC: Good observation. Co-location scenario is important, with reduced power the SINR will also reduce for this scenario. Not clear that’s a good option for sovling the problem
Huawei: PC and minimum distance
ZTE: PC, minimum power and topology for layout2
E///: AT&T has a paper on activity factor, not clear how to consider that. Can QC comment on how DL SNR is set?
QC: No, there is no DL SNR target. There is no DL power control
Samsung: we considered the activity factor but this is not important based on our results. Most impact will come from beamforming and PC. With UL PC, simulation results are quite aligned. 
Nok: We agree that activity factor is not so important. We could also use bursty traffic. UL PC doesn’t always work if the dynamic range is too small. Range could be 33dBm to 18dBm. We could further study the range
E///: PL to the victim need to be consistent with the PL to the donor. With different PL we see big difference
QC: PL model was agree last meeting
ZTE: for layout 1, aggressor and victim are co-located so the PL should be the same. For layout 2 the PL is different, LOS to the donor and some probability of NLOS to the victim. 
AT&T: maybe we should align to RAN1
Huawei: should we consider if the simulation can extract the maximum blocking level?
ZTE: we can derive blocking levels from co-ex study
Revised Simulation Assumptions:
Minimum distance: between donor and child for Layout 1: 40, 50, 60 meters. Should also consider the maximum input level MT Rx interface
Power control 

IAB DU ACLR/ACS proposals:
· Alternative 1: re-use Rel-15 gNB ACLR/ACS requirements for IAB DU ACLR/ACS
· Alternative 2: specify new requirements for IAB DU ACLR/ACS that shall be not looser than Rel-15 gNB ACLR/ACS requirements
Discussion: 


FR1 co-existence study
Simulation results summary:
 ZTE Corporation (R4-1908586):
· Observation 1: for IAB UL interfering NR UL, the required ACIR should be around 22dB to meet 5% cell average throughput loss and cell edge throughput loss; 
· Observation 2: for NR UL interfering IAB UL, the required ACIR should be around 9dB to meet 5% cell average throughput loss and cell edge throughput loss; 
· Observation 3: for IAB UL interfering IAB UL, the required ACIR should be around 18dB to meet 5% cell average throughput loss and cell edge throughput loss; 
· Observation 4: for NR DL interfering IAB DL, the required ACIR should be around 5dB to meet 5% cell average throughput loss and cell edge throughput loss;
CMCC (R4-1908843)
· Observation 1: The approved IAB FR1 simulation assumption mainly focus on the uplink interference scenario and ignore the downlink interference from IAB-DU. Moreover, the same ACLR and ACS requirements for legacy gNB may not apply for IAB-DU.
· Proposal 1: It is proposed to add additional IAB-DU co-existence simulation scenario to analyze ACLR requirement for IAB-DU.
	Layout
	Scenario
	Aggressor system
	Victim system

	1
	1
	DL: (IAB-DU) -> UE
(micro cell)
	DL: gNB-> UE
(macro cell)



· Proposal 2: It is suggested to apply the legacy gNB ACLR and ACS requirements for IAB-MT.
IAB MT ACLR/ACS proposals:
· Alternative 1: re-use Rel-15 gNB FR1 ACLR/ACS requirements for IAB MT ACLR/ACS in FR1
· Alternative 2: specify new requirements for IAB MT ACLR/ACS
· Alternative 3: IAB-MT ACLR can be 30dB  – IAB MT ACS: 33dB
Discussion:
CMCC: our results our too pessimistic, we could use ZTE and Samsung results
ZTE: we changed the minimum power and distance, we will run the evaluation
Futurewei: do we need larger dynamic range because of bigger ISD
QC: there is also lower PL
Agreement:
Companies to submit new simulation results based on the revised assumptions(new distance assumptions and minimum power)
Lower level of minimum power could also be simulated if needed

Definition of RF requirements
AT&T (R4-1908557):
· Proposal 1: RAN4 should not preclude the simultaneous operation of access and backhaul links using common HW (e.g. common antenna panel for IAB node DU(s)/MT(s)) or separate HW (e.g. physically separated antenna panels for DU(s)/MT(s)) as long as the DU/MT transmissions/receptions do not impact existing BS RF requirements and co-existence requirements (if any).
Samsung (R4-1908104):
· Proposal 1: In IAB node specification, the OTA requirements for FR1 and FR2 bands should be specified.
· Proposal 2: For IAB receiver requirement, it should be defined for DL physical channel and UL physical channel respectively.
· Proposal 3: For IAB transmitter requirement, two sets or categories requirements can be considered case by case.
CMCC (R4-1908770):
· Proposal: The RF requirements shall be defined in an architecture agnostic way for backhaul and access function. Both separate and shared architecture shall be kept and no priority is adopted at this stage.
Proposals:
· Alternative 1: Define RF requirements in an architecture agnostic way for backhaul and access function. Both separate and shared architecture shall be kept and no priority is adopted at this stage.
· Alternative 2: Define RF requirements that target a specific RF architecture
Discussion:
AT&T: a minimum isolation in the device is needed, probably different panels in different directions. Requirements are normally defined based on TDM operation
E///: forward compatibility for SDM/FDM is needed. No need for additional Rf requirements with shared architecture. This is basically just 2 beams operating simultaneously on the interfaces
Huawei: AT&T’s comments imply that simultaneous Rx/tx is done at the node, this is very difficult to achieve.
Nokia: requirements should be based on the half duplex constraints according to the WID. Requirements for FDM/SDM should not impact the discussion
E///: our products are based on shared architecture. At least this architecture should be considered. For different architectures, it can be considered. 
Nokia: standard should not be developed for a single company’s products, should be generalized
Samsung: we also think it should be agnostic. CMCC’s proposal does not exclude any architecture
E///: we do not want to exclude any other design. Architecture has to be considered when defining the requirements. 
Huawei:  proposal should be agreed, problems will be the details. We will need to decide how to define the requirements in an architecture agnostic way for DU and MT.
CMCC: we agree with Huawei that details might be challenging but this general principal should be kept.
E///: what do we if we can derive requirements based on a single architecture?
QC: this likely means the other architecture is not viable
Huawei: we define requirements at a connector or interface. What is behind that should be irrelevant to the requirements. We do not see why this would not be possible in this case. If E/// could show some issues, we can consider
E///: we think this is a black box requirement. It is architecture agnostic. Will we need different requirement.
Samsung: we can still discuss case by case for different requirements. We might consider different scenarios and requirements could be bound by declarations
Nokia: we do have separation between access and backhaul
ZTE: when we have different proposals for different requirements, it does not mandate a certain architecture. 
AT&T: implementation agnostic has clear benefits. Requirements need to be developed based on the system studies
Huawei: there are 2 modes of operation, maybe we could start thinking about the specs for those, whether we have common, separate or a mixture
E///: in the BS specs, we have different types of BSs with different specs. We could have different types of IAB nodes. 
QC: different BS specs are for different capabilities
QC: would we different types for the interfaces
Nokia: 
Agreements:
The RF requirements shall be defined in an architecture agnostic way for backhaul and access function. Both separate and shared architecture shall be kept and no priority is adopted at this stage.
Can be re-visited if any issues are found with this approach
Different types of IAB nodes could be specified if needed


FR1 conducted requirements
CMCC (R4-1910405): WF for conducted requirements for IAB nodes
Proposals:
· Introduce IAB node type 1-H operating at FR1 with a requirement set consisting of OTA and conducted requirements
· Introduce conducted requirements for IAB node type 1-H for both IAB-DU and IAB-MT
· The requirements will be visited case by case on whether to support OTA or conducted requirements
Discussion:
WF in R4-1910405 to be discussed in main session.
Power control parameters
Nokia, Nokia Shanghai Bell (R4-1909272):
· In both layouts the SNR-driven power control scheme results in significant power backoffs. As the transmissions towards access users and backhaul parent may share the same RF hardware, applying such backoffs would bring a need to very quickly reconfigure the transmitter chain to apply up to 50 dB backoff. This may introduce additional delay in transitioning from backhaul transmission to access transmission, which degrade system performance. Therefore, it is proposed that RAN4 works further on possible restrictions on the power control.
· Proposal 1: RAN4 to work further on power control scheme and possible restrictions on the power control dynamic range.
Futurewei (R4-1909606):
· Proposal 1: Details of power control algorithm should be considered for simulation
ZTE Corporation (R4-1908585):
· Proposal 1: for legacy FR2 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
· Proposal 2: for FR2 IAB MT, propose to use the following parameters for simulation. 
-	CLx-ile = 81 + 10*log10(200/X), where X is UL transmission BW (MHz)
-	γ = 1
· Proposal 3: for FR1 NR UE, propose to use the following parameters for simulation. 
-	CLx-ile = 97 + 10*log10(100/X)- , where X is UL transmission BW (MHz)
-	γ = 1
· Proposal 4: for legacy FR1 IAB MT, propose to use the following parameters for simulation. 
-	CLx-ile = 91 + 10*log10(100/X)- , where X is UL transmission BW (MHz)
-	γ = 1

Discussion:
Nokia: can we limit the discussion on the dynamic range? What is the lowest power of the IAB node
ZTE: lowest power is off power. There is no PC for BS, there is some power control done through controlling the PSD RE.
AT&T: we understand it’s a problem to have high dynamic range at the MT. we tend to use all the antenna elements, it is possible to control EIRP through controlling  the number of elements used at a given time
QC: good idea but requires some thinking. Modeling will be difficult
Huawei: it is possible but requires special mechanisms. This implies added functionality
Samsung: for shared RF architecture, we focused on this in Layout 2. This functionality might be needed. We consider PC only for implementations that support functionalities similar to UEs
Huawei: the smaller the dynamic range, the smaller the ACIR range. With the base station ACIR, what is the minimum power needed. This would show the needed dynamic range needed.
Nokia: we support this idea, we would expect that with a dynamic range of 15dB, we need this kind of power control. There is a tradeoff between dynamic range and ACIR. 
ZTE: UE has big dynamic range, why would the BS not have it?
QC: should we have a 2D sweep of ACIR and minimum power?
Nokia: Yes. We should study different ACIRs with different power dynamic range
Huawei: we have some ACIR sweeps. We could have ACIR sweeps with different dynamic range values
ZTE: minimum power is 33dBm- dynamic range?
AT&T: the dynamic range should be relatively high because the PL dynamic range is high
E///: for fixed deployment, between donor and child. Do we really need high dynamic range
QC: even in a fixed deployment with a fixed Tx power, the devices would still be designed with some Tx power flexibilty
Agreement:
Companies to bring analysis for ACIR sweeps with different dynamic range values:
MT minimum power:-10dBm, 0dBm, 10dBm, 20dBm TRP  
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