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FR1 and FR2 RF requirements
IAB MT Minimum output power and ACLR
Ericsson (R4-1914218/R4-1914222): BS class definition could be reused for IAB MT as a starting point to discuss deployment scenario. RAN4 to discuss which IAB MT class should be specified in R16 scope.
1. FR1: ACLR = 40dB and min output power = 5dBm
2. FR2: ACLR = 24dB and min output power = 5dBm
Nokia (R4-1914262): Specify two power classes for IAB-Nodes where differences between them are required power control dynamic range and ACLR.
1. Power class 1 re-uses BS ACLR
2. Power class 2 has relaxed ACLR compared to first power class, while it has larger power control dynamic range or lower minimum output power requirement compared to first power class.
Detailed values on minimum output power / power control range of PC1 and PC2 and ACLR of PC2 shall be discussed in RAN4#93.
Samsung (R4-1913334): 
1. For 28dB IAB-MT ACLR, to get 5% edge user throughput loss the IAB MT TX min power would be between -3 to -4dBm. 
2. For 24dB IAB-MT ACLR, to get 5% edge user throughput loss the IAB MT TX min power would be between -5 to -6dBm.
3. For 20dB IAB-MT ACLR, to get 5% edge user throughput loss the IAB MT TX min power would be lower than -25dBm.
Huawei (R4-1914162): 
· FR1: It is observed that with minimum output power lower than 10dBm the performance is minimum power agnostic while with higher powers the performance can be affected. Further it is observed that with 40dB or higher ACLR 5% degradation can be guaranteed by 14.5dBm minimum MT Tx power even for cell edge users.
· FR2: It is observed that with minimum output power lower than 10dBm the performance is minimum power agnostic while with higher powers the performance can be affected. Further it is observed that with 24dB or higher ACLR 5% degradation can be guaranteed by 17dBm minimum MT Tx power even for cell edge users.
ZTE (R4-1914235):
1. FR1: define FR1 IAB MT ACLR as 30dBc; define FR1 IAB MT min output power as 10dBm in TRP.  
2. FR2: IAB MT min output power as 10dBm in EIRP. ACLR=17dBc for 24.25-33.4GHz and ACLR=16dBc for 37-52.6GHz.

Qualcomm (R4-1913408):
1. Define -10dBm TRP as the IAB MT minimum output power requirement in FR2
2. Define 24dB IAB MT ACLR requirement in FR2

--------------------------------------------------------------------------------------------------------------------------------------
Proposal: define two different power classes PC1 and PC2 for IAB-MT and IAB-DU characterized by the following parameters: 
· Power class 1
· Maximum output power (TRP): [33] dBm
· ACLR: [28] dB for FR2 and FFS dB for FR1
· Minimum output power ([TRP]): [10] dBm
· Power class 2
· Maximum output power (TRP): FFS dBm
· ACLR: [24] dB for FR2 and FFS dB for FR1
· Minimum output power ([TRP]): [-10] dBm
Discussion:
E///: we should specify different power classes. Different names would be better like macro type deployment. For PC2 listed here, we would need more system parameters like link budget and antenna array assumptions.
Chair: system parameters like link budget should have been brought up long time ago, no just now. Should we discuss which requirements would be different between the power classes?
Huawei: this seems like a way out for the problems, we cannot agree right now. 
Samsung: we are not against this approach, have we already agreed whether IAB MT and DU would be same power class or different power class ?
Nokia: this was our idea, we should consider this but the tentative values are coming from layout 1. But for layout 2 we would need to look at the numbers. 
E///: about Samsung’s question, why should it be different, it’s in the same box?
Nokia: usage is different
E///: based on scenario, they should be in the same class
QC: we can try to draft specs to be as generic as possible, based on deployment one can declare the power class
E///: I am not denying that we could have some flexibility, we need a way to address that in the specs
Samsung: Range 2 BS requirements have only accuracy. If we follow your logic would we declare for both MT and DU and there would be no limit?
E///: could be used for FR1. We could follow the base station type of approach.
Huawei: DU would be a BS. we thought we would only discuss the MT power class because DU would simply follow the BS so only how to specify the MT is up for discussion. 
Nokia: we agree that DU should stay untouched, we should just call it different types
E///: we should allow an IAB node with low DU power but high power for backhaul
Huawei: it is difficult to agree this split as of now, we can look at whether 2 different classes are ok to cover the 2 layouts considered so far
Chairman: Based on the discussion so far one set of requirements would not cover both cases
Huawei: it seems so but we are not fully sure
E///: Can we use deployed scenario instead of classes
Chairman: it is likely that requirements for a certain scenario would be usable for others, seems more general to call them classes
Huawei: we are looking at something with large minimum distance DU-MT and something with much lower minimum distance. Even if they are not shared architecture, they would be co-located with BSs
Nokia: Could they clarify what is meant by the minimum distance? Is this about DU-MT link distance or distance to victim?Reqs for layout 1 would likely cover also layout 2.
Huawei: We were thinking of the wanted link, the heterogeneous scenario is harder. There are some similarities with how we handle BSs in FR1. 
E///: Layout 2 is the one we use for so-called macro deployment. Deployment will not be random. 200m is not really what the operators seem to be planning but it is enough to cover what we need for requirement definition. That could be reasonable. 
Agreements:
IAB-DU follows the BS class , only definition of MT class is considered
MT definition to be split into 2 classes targeting the 2 Layout scenarios considered

Beam correspondence requirement for IAB-MT
Nokia (R4-1914263): Beam correspondence requirement is adopted to IAB-Node RF core specification by adapting the IAB-MT OTA radiated output power requirement with different accuracy compared to current BS RF requirements. Further changes to conformance specification are needed.
ZTE (R4-1914239): EIRP/EIS accuracy requirement is sufficient to meet the BC requirement and no more BC related testing is needed.
Samsung (R4-1913333): BC discussion should be based on the consensus on PC of IAB-MT. Whether FR2 UE PC package definition should be applied for IAB-MT needs further discussion.
Qualcomm (R401913411): define beam correspondence requirement for IAB-MT. RAN4 should further discuss the proper metrics that the selected UL beams should satisfy for declaring beam correspondence at IAB-MT
Discussion:
No BC requirement needed for DU
Nokia: BC should be mandatory for all IAT-MTs.
Huawei: Why is UL beam management needed?
Chairman: parent should know whether it has to beam management for the MT to parent link
Samsung: Rel.16 only has fixed IAB nodes, if we have some enhancements in IAB in Rel.17?
Chairman: Anything can be done in Rel.17
E///:Are we talking about beam sweeping?
Chairman: UL beam management has multiple procedures, SRS beam sweeping is one of them.
Huawei: we cannot agree to have it mandatory without knowing the details of the Rf requirements
Nokia: for BS EIRP is declared per beam. MT receives signals in DL and based on those it chooses the UL beam towards the same direction with some accuracy, accuracy is TBD
E///: UE needs to estimate accurately the direction of the DL signals, and then needs to transmit signal in that direction. EIS is good enough to cover those direction. EIRP guarantees that you meet some requirement in that direction. Only thing is how to guarantee that the direction is picked correctly. 
Samsung: Definition is not very clear. 
Nokia: the absolute accuracy does not guarantee that you can point the beam in the right direction based on DL. Implementation details. 
E///: we have already tested hardwared capabilities, absolute accuracy is guaranteed. If you can do the right pointing, this is the baseband capability. Baseband will apply the right beam direction. Question is how to cover the baseband part. 
ZTE: we tend to agree that we have pre-defined beams. Directions should be planned so the rewquirement is not needed.
Chairman: we need to test the functionality of mapping the right UL beam to used DL beam
ZTE: set of directions will be limited 
Chairman: With a multiple set of directions this functionality should stil be tested
Nokia: we strongly disagree with ZTE’s logic. It would also preclude the possibility that the parent node changes during operation. 
Ability of MT to pick the right UL direction based on the DL signal arrival direction is mandatory (decision on the RF requirement is still FFS)
Requirement definition for above MT ability to be decided next meeting
Options:
1. MT declares UL EIRP range in different directions, MT picks UL beam based on received DL signals(reference signal) and has to meet EIRP in the direction it received from with TBD accuracy relative to declared EIRP capability in that direction 
Functionality to be tested:
1. MT detects best DL beam with some accuracy
2. MT applies detected direction to the UL Tx beam
3. MT needs to transmit UL beam in the direction applied form step 2. 
Accuracy would have to be derived based on combined accuracy/error from all 3 steps

2. MT declares UL EIRP and EIS range in different directions, functionality that MT can pick the right UL direction based on DL signals is assumed to be implicit if MT meets UL EIRP and EIS in the declared directions


IAB-MT channel bandwidth
Samsung (R4-1913335): IAB-MT will support all mandatory UE channel bandwidth per operating band with optional channel bandwidth depends on it capability.
ZTE (R4-1914237): to have the declared IAB MT channel bandwidth.
Huawei (R4-1914758): we believe the same approach should be used for IAB-MT as IAB-DU and the channel BW’s should be declared.
Qualcomm (R4-1913409): IAB-MT declares the supported channel bandwidths and signals them to the respective parent node through modified channelBWs-DL and channelBWs-UL parameters
Discussion:
E///: we are not convinced why the signaling is needed. Why would the operator not know the bandwidth. If gNB configures 100MHz but MT only supports 200MHz. 
Nokia: signaling is RAN2, we should just inform RAN2
Huawei: agree that information is needed, it could be done through signaling or just as information provided to the operator.
Nokia: we should tell RAN2 that this is different compared to UEs.
Futurewei: would there be impact to initial access
Chairman: there shouldn’t be any impact.
Futurewei: MT should support the initial BW parts just like a UE
MT channel bandwidth support is up to declaration(might not support all BWs), 
LS to RAN2 to be discussed separately
DU declares supported channel BWs, no need for any signaling
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FR2 RF requirements
Overview of IAB FR2 RF requirements
Qualcomm (R4-1913412):
	RF Requirement
	IAB-MT
	IAB-DU

	Radiated transmit power
	Import from BS specs - EIRP
· Modifications may be needed
	Import from BS specs

	IAB output power
	Import from BS specs - TRP
· Modifications may be needed
	Import from BS specs

	OTA output power dynamics
	Currently under discussion in RAN4
	Import from BS specs

	OTA transmit ON/OFF power
	Import from UE specs
	Import from BS specs

	OTA transmitted signal quality
	Import from UE specs
	Import from BS specs

	Beam correspondence
	Under discussion
	Not needed

	OTA unwanted emissions
	ACLR: under discussion
	Import from BS specs

	
	Emission mask: Import from BS OBUE specification
	

	
	Spurious emission: Import from BS specs
	

	OTA reference sensitivity level
	REFSENS shall be declared following BS approach
	Import from BS specs

	OTA in-band selectivity and blocking
	ACS: under discussion
	Import from BS specs

	
	In-band blocking: under discussion
	

	OTA maximum input level
	Under discussion
	Not needed

	OTA out-of-band blocking
	May not be needed. Currently not defined for UE
	Import from BS specs

	OTA receiver spurious emissions
	Import from BS specs
	Import from BS specs

	OTA receiver intermodulation
	May not be needed. Currently not defined for UE
	Import from BS specs

	OTA in-channel selectivity
	Not needed
	Import from BS specs



Discussion:
Radiated output power: exact value depends on the class, the framework definition follows the BS specs. Requirement will depend on MT class
Need for Upper limit of TRP is FFS
Lower limit of EIRP or TRP will be defined, actual value is FFS. Could be implicitly derived through dynamic range and upper limit
E///: based on this approach it will be declared should depend on the class. For FR2 there are no limits
Huawei: This is MT so we may need some limits
Samsung: without any limits it is not clear how we would discuss definitions of specs like Pcmax for power control
E///: limits have nothing to do with UE power class, correct?
Huawei: correct
Nokia: for max output power we need a co-ex study to see the blocking towards the Rel.15 legacy network
QC: we have results for layout 1. Maybe something is needed for layout 2.
Huawei: for FR2 we had classes but not limits on power. We would not know if we need caps to power. The lower power limit and Rx requirements would be different if node is close to donor
E///: for layout 2, we didn’t see a need to have a power cap. This might be capture implicitly in the power control
Nokia: did you provide the blocking power for this layout? We don’tknow if this setup impacts legacy network.
E///: we are not sure lower limit is needed either. Do we need to change the ISD? we
Chairman: what requirements are needed in E///’s view?
E///: we have to consider the dynamic range. 
QC: why is E/// saying that we have dyamic range limitations? 
E///: this is based on implementation
QC: this could be only E///’s problem
Nokia: if we do power control or different power for co-existence the absolute level would matter more
E///: lower limit will be an absolute number, if we add the dynamic range, we will get the maximum power.
Output power control accuracy:
Will depend on the class?
Nokia: what requirements do we need?RAN1 designed such that power control works like UE. that does not make much sense for a fixed node. 
Chairman: no fading in this link? 
Nokia: should be very limited
E///: we have OL power control and closed loop PC. We would need some range
Samsung: some accuracy would definitely be needed for when power is changed in steps
QC: UE specs this also includes the minimum power, we thought this minimum power could also be here. We can rename this section 
Power control accuracy: 
Requirement is needed, FFS how to define and whether it is class depenedent 
E///: this may not be needed
Chairman: why not needed?
E///: why we would worry about power level fluctuating? Base station should have high accuracy. The tolerance for UEs is very high. 
Samsung: now we consider just fixed IAB but mobility is not precluded. Topology might change
Pcmax is FFS whether dependent or independent
Whether maximum input level is needed or not is FFS
Class dependent
Unwanted emissions
Reference sensitivity
In band Blocking  and ACS
Receiver intermodulation

Class independent:
On/off transient
off power
Tx EVM
Beam correspondence if agreed to be defined
Spurious emissions
Receiver spurious emissions
Out of band blocking whether agreed to be defined or not

FFS whether class dependent or not
Pcmax definition


IAB frequency error requirement
ZTE (R4-1914238): reuse the NR BS frequency error requirement for IAB DU and reuse the NR UE frequency error requirement for IAB MT.
Nokia (R4-1914264): IAB-Node frequency error requirement is +/- 0.1ppm in FR2. Same requirement is applied for IAB-MT and IAB-DU.
Discussion:
E///: will DU and MT have same reqs? They will likely share the same clock. Using a single requirement for both should be good enough. Is there a scenario when these clocks are not traceable to each other?
ZTE: we want to remind E/// that there was agreement last meeting that we will have absolute req for DU and relative for MT.
E///: we could propose that even with different requirement, we can only test one of them. Why we test 2 things?
Nokia: testability is the performance part, no need to discuss now. We should follow the principles agreed last meeting. The motivation is that we should keep Rel.15 behaviour, MT should behave like a UE for a legacy gNB. Should be straightforward to re-use 0.1ppm.
QC: we are fine with Nokia proposal, and IAB DU is deployed as a macro BS, are we decreasing the accuracy of the access frequency if we increase to 0.1ppm instead of 0.05 used now for macro BS
Nokia: for FR2 it is difficult to say, there are no power limitations. Minimum distance is different, but this should be fine
Huawei: we had agreement last time but E///’s point that with a single box they should all work with a same clock. I wonder if we could have some hierarchical requirement. 
E///: if we have DU and MT traceable to the same requirements, MT is relative to parent DU. We believe DU will cover MT. 
Samsung: Requirement for UE is depenedent on the DL signal, looking at Huawei it seems we would have 2 types of requirements
Nokia: E/// thinks that from a signal box perspective, implementation is not something we should discuss here. We should think from a system perspective. The deviation could be larger if we have absolute requirement.
Huawei: we should be careful with if we have an MT and DU in the same box, is it possible that you could pass the tigheter requirement but fail the MT requirement. If the donor was medium range, it would have a 0.1ppm and the MT had 0.1ppm, the range would be 0-0.2ppm, the DU would be 0-+-0.1ppm. This does not seem to make sense. 
Nokia: in this case the MT would need to do tracking of the DU. 
Huawei: we should not have reqs such that MT has to track the DU.
Nokia: Huawei refers to some restrictions because of certain implementations. We are discussing requirements from a system point of view.
QC: we have some concerns with 0.1ppm because of this requirements for a wide area IAB node.
Nokia: for FR2 this is possible anyway. The differenw ould be on the minimum distance but here we are talking about a minimum distance which is already relatively large.
Samsung: with a  relaxed one, it would only impact the UE speed. In IAB coverage would you have concerns for UE with very high speed. 
E///: these reqs seem contradictory
Huawei: we would need a tighter requirement for a wide area, will we have fast moving UEs within the IAB node coverage?
E///: we need sometime to think about this.
Nokia: for MT we only have 0.1ppm relative to DL
Huawei: I know we have this agreement from last meeting but we would like to analyze this
Nokia: we are fine to see analysis for the next meeting
Samsung: we share the same view as Nokia, it is difficult for me to understand how to get absolute frequency from DL. 
Nokia: Can you please write down: default is 0.1ppm relative to DL and we might add another requirement.
E///: can we agree that we could have the same traceable clock for DU and MT
Companies to bring analysis next meeting on system impact of an absolute frequency error requirement on MT 
Requirements for DU: follow the BS requirements for different classes or 0.1ppm to be decided next meeting

Maximum input level requirement
Nokia (R4-1914261): Do not specify maximum input power requirement for IAB-Nodes.
Ericsson (R4-1914221): investigate the realistic deployment scenario with min distance definition relate to different BS class and reasonable cell size.

Qualcomm (R4-1913407): specify a maximum input level receiver requirement of -26dBm for IAB MT
Nokia: why would we need this requirement? This is planned deployment, we would only need blocking requirements.
QC: it is true that this is a planned deployment, since we are also defining Rx requirement we should have this.
E///: Agree with Nokia, 
Discussion:

Maximum input level requirement will not be defined

IAB in-band blocking requirement
Nokia (R4-1914261): Blocking signals are expected to have clearly lower power level than maximum wanted signal level.
Huawei (R4-1914757): Use the FR2 BS in-band blocking requirements for the IAB-MT.

Discussion:
Nokia: we are worried about what the MT receiver sees from the adjacent channels. Blocking should be simulated separately. 
Huawei: Nokia’s point is valid, we should maybe capture in the power classes that we look at MT as a blocker for adjacent channels. We should maybe simulate this, levels seem to be somewhat lower than BS levels. A simple decision would be to re-use the BS requirements
E///: we can draw some conclusion from the co-ex assumptions. 
Nokia: we simulated layout 1 so we were unable to submit those. They looked more stringent than current Bs requirements. Layout 2 was not finalized, we would like to look in detail at both.
Huawei: Nokia suggestions is a good idea, we should think about about BS and UE reference levels, these should be relative to REFSENS. The wanted signal in this case should not vary much. The metric to be used should also be discussed. Maybe we should agree what metrics to present.
E///: I want to confirm what is the purpose of having data for adjacent system victim receiver. If the impact is worse than current specs, should we increase the minimum distance. 
Nokia: If interference is caused to legacy systems, there would be 2 options, increase separation distance or limit output power. 
Huawei: We need more info on what to do for this legacy systems. We should do the system sim with both UEs and MTs active
E///: this is for layout2, right? Not random drops
Huawei: when you run the analysis some MTs and UEs are transmitting, which ones are transmitting is randomized. Should we add a duty cycle?
Samsung: we are not trying to modify the BS requirement, just see whether we need restrictions on IAB deployment?
Chairman: correct. Nokia already commented on the options.
Nokia: we should check and can agree over e-mail on the assumptions.
QC: for Layout 2 the height is not very clear and the PL model between them
Huawei: it is homogeneous and we used 10m height, we might want to change that to 25m
Nokia: we should use the existing layout
Samsung: we should not change the agreed ACS
Chairman: ok.
Data to be analyzed for next meeting:
CDF of power level of aggressor at victim considering the antenna element gain or full array gain depending on architecture at MT receiver
Delta between wanted signal and blocker
99.9% and 99% to be considered
Statistics for MT receiver and adjacent system victim receiver
Additional assumptions on UE/MT transmission parameters to be discussed over e-mail
IAB-MT OOB requirement
Samsung (R4-1913339): IAB-MT OOB requirement should be discussed further at least for below aspects:  
1. OOB range applicable for IAB-MT
2. Whether OOB for IAB-MT can be absent as FR2 UE
3. Whether gNB OOB criteria is applicable for IAB-MT
a. If so, whether the identical OOB can be defined for IAB regardless functionality 
b. If not, what kind of interference system should be taken into account 
Discussion:
Huawei: we do not consider synchronization so we could consider other networks and we should consider the field strength. I would not see why IAB nodes would not see different blockers
Samsung: we have clear reqs for BS, we should further check if we just reuse BS reqs as they are.
E///:there are no UE reqs, we think BS specs should be reused. 
Nokia: we should consider that if IAB is targeting higher bands and aggregating data from multiple UEs, maybe we should increase the step size for which we test blocking.
E///: for FR2 we already have wider steps, wider steps would make the requirement almost useless
Huawei: for FR1 we have out of band co-location reqs. Would we want to have those or not.
FFS if we reuse the BS reqs




Receiver spurious emission
Samsung (R4-1913340): one common RX spurious emission, which is the same as requirement for BS, should be defined for IAB.
Discussion:
Samsung: this would be aligned with the latest agreements from this meeting
Reuse Rx spurious emission from BS
1
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