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FR2 co-existence study
IAB MT ACLR:
In the following Table, only the smallest analysed ACLR value that gives a degradation below 5% criteria is shown.
[bookmark: _Ref21707224]Table 1. ACLR values and corresponding throughput degradation
	
	ACLR [dB]
	Throughput degradation [%] (minimum output power assumption)

	Huawei
	28dB
	2.6% (10dBm min output power)

	Samsung
	24dB
	1.7% (-10dBm min output power)

	Nokia
	16dB
	4.99% (13dB PC range)

	ZTE
	22dB
	5% (-10dBm min output power)

	Ericsson
	26dB
	< 5% (22dBm min output power)

	Qualcomm
	25dB
	5% (-10dBm min output power)



Discussion:
Chair: Can we agree 23dB?
Huawei: Where is this coming from? Better to align either to UE or BS specs
Chair: 99% occupancy requirement results in 23dBc ACLR
Nok: We should also agree the dynamic range together with the ACLR:
Huawei: we should talk about dynamic range rather than minimum
Nok: If the Txpower is lower, this will require much lower Tx minimum power which is not useful for the system.
Huawei: ACLR and ACS are a tradeoff, relative change will also move in the same way
Nok: for 40m distance, if we lower the power below a certain point there is no more improvement on co-existence. It is more meaningful to have an absolute lowest Tx power.
E///: ACLR is different for different bands in FR2, we should just re-use BS requirements. This enable MT Tx-ing in DL slot
Samsung: if this is done, will we have to test twice? Test model for Tx will be based on certain alocations, should the MT always fulfil corresponding. Simulations here are based on MT Tx. For the case mentioned by E/// we do not belive this is needed because of shared architecture.
Nok: in our results we looked at this case in which the MT is transmitting in DL slots, it was evaluated for scenario 2 and layout 2 and the results were not sensitive to ACLR so relaxed ACLR is fine for that.
E///:following BS requirements is a generic approach, we should not relax the requirement. We can guarantee co-ex with other technologies. We have already agreed to do this based on Scenario 1 and 2. 
Nok: if regulatory requirements will preclude certain transmissions like MT Tx-in in DL slots, that will just not be done.
Nok: With power control we do a more relaxed ACLR. We should have a reasonable number and have more power control. Dynamic range is easier to do.
Huawei: This is arguable. In the deployment the MT will transmit data from several UEs so it is more like a gNB so re-using the same architecture or a share architecture makes more sense. Limting the dynamic range to be smaller, it is better. 
E///: With a more relaxed ACLR than gNB, what is the regulatory implication if MT is transmitting in DL slots?
Chair: device has to meet SEM.
E///: we have to meet the BS blocking mask
NOk: this is FR2 we are talking about
Samsung: we  used -10dBm minimum Tx power
QC: for the gNB ACS, it is not possible to increase minimum Tx power by much because of ACS limitations 
ZTE: we also propose to use -10dBm for the minimum power. With 10dBm, the highest SNR curve is more than 20dBc
Nok: we can study more. We have to consider what is the optimum operation point and what is the co-existence limit 
E///: we should be careful about the minimum Tx power. DU power will be higher so we would prefer a dynamic rnage limitation. There is a big range of the minimum Tx power.
Nok: do we lock-in ACLR?
Huawei: most people have the information for this tradeoff but it is not put in the right form
Chair: Should we look at ACLR vs. minimum Tx power for 5% degradation?
E///: we would need more simulations to align among companies. Results still have a big range
ZTE: we support E/// proposals to try to have better alignment, especially CL-xile.
Study until next meeting:
ACLR(20,24,28dB) vs. minimum Tx power for 5% degradation
Provide: PL cdf, CL-xile, and UL Rx SNR cdf to see PC accuracy(Rx power might be very high and SNR is above target), Tx power cdf
40m minimum distance

IAB MT ACS:
	
	ACS [dB]
	Throughput degradation [%]

	Huawei
	[]
	[]

	Samsung
	23dB
	Minimal

	Nokia
	[]
	[]

	ZTE
	[]
	[]

	Ericsson
	24dB
	Minimal

	Qualcomm
	28dB
	5%



Discussion:
ACS [23.5]dB same as BSfor <37 GHz
ACS [22.5]dB same as BS above >37 GHz


FR1 co-existence study
	
	ACLR [dB]
	ACS [dB]

	CMCC
	30dB
	33dB

	Samsung
	>30dB (min output power -10dBm)
	33dB

	ZTE
	22dB
	[]



Ericsson: it can conclude that the UE type ACIR can incur more degradation on victim system. This degradation happens mostly for scenario 1 (IAB MT use uplink time slot transmit) and more apparently on the victim network cell edge with a low load situation.
Discussion:
Huawei: we would like to further check why for FR2 the ACS ended up same as BS but in FR1 it is same as UE
Samsung: we derived this based on simulation results, this is not just re-using one or another
ZTE: because of beamforming, we could have a relaxed ACLR compared to UE
E///:  ACLR will also depend on the dynamic range and antenna configuration. There is a proposal to do 1-H type of requirement, what to do.
ZTE: 1-H can also have antenna array. It is unlikely that MT will have an omni antenna
Huawei: ACLR will be linked with the dynamic range, we should discuss both
CMCC: we did not have any minimum output power in our simulation. -10dbm is not enough for minimum output Tx power.
Huawei: for AAS, we did 0 and 1 correlation for the ACLR with beamforming
ZTE: what assumptions to use? We used correlation 1 for the ACLR. 
Huawei: for a UE simulation it does not matter because UEs will be placed in different locations. This is fixed, we should think about it.
E///: what is the regulation impact if we do not have ACLR tight enough and transmit in the DU. 
Samsung: can CMCC provide some numbers for minium Tx power?

ACS: 33dB for MT
ACLR: 
Study until next meeting:
ACLR(20-45dB) vs. minimum Tx power for 5% degradation
Provide: PL cdf, CL-xile, and UL Rx SNR cdf to see PC accuracy(Rx power might be very high and SNR is above target), Tx power cdf
FFS on assumption for ACLR spatial correlation to wanted channel Tx signal


FR2 RF requirements
IAB MT minimum output power/dynamic range:
· Huawei: with minimum output power lower than 10dBm the performance is minimum power agnostic while with higher powers the performance can be affected
· Samsung: with increased min TX power of -10dBm for IAB-MT, performance degradation of victim system can be observed
· Nokia: in the trade-off between ACLR and power control dynamic range lower ACLR is preferred over restricted power control dynamic range in FR2.
· Ericsson: the minimum output power is greater than 22 dBm with the uplink power control for IAB aggressor to NR victim scenario.
· ZTE: if IAB needs to support DU and MT via shared RF architecture, then some external attenuator with big gain adjustment range and accuracy is needed which will introduce not only the insertion loss by attenuator but also decreased power efficiency as IAB DU RF PA should work at the quite low operating point. However increasing the min output power will disable power control algorithm and increase the adjacent channel interference.
· Qualcomm: define -10dBm TRP as the IAB MT minimum output power requirement in FR2
Discussion:
ZTE: we should also discuss feasibility of dynamic range implementation. With -10dBm minimum Tx power should not be a big issue. 3G had a relatively large dynamic range
QC: what if we define it in terms of EIRP instead of TRP. 
Chair: ACLR is TRP so TRP will matter most even if EIRP is also defined
Nokia: Agree with this comment. 3G is not a good reference for FR2, we need to study this
Chair: should be discussed together with ACLR
IAB node frequency error:
· Nokia: IAB-MT frequency error is measured against the received signal frequency, similar to NR UE. IAB-DU frequency error is measured against an absolute reference frequency, similar to NR BS.
· ZTE: the frequency error requirement for IAB DU should be defined as a measure of difference between actual IAB DU transmit frequency and the assigned frequency. The frequency error requirement for IAB MT should be defined as a measure of difference between actual IAB MT transmit frequency and freq received from parent IAB DU.
· Huawei: whilst it seems a simple and inevitable solution to require an external frequency reference for each IAB node, it is shown that a limited number of hops could be kept within tolerance by increasing the accuracy requirements of the IAB nodes. There is benefit in having at least 1 remote node which does not need an
external reference as it could be used in locations where external timing referencescannot be received.
Discussion:
IAB-MT: requirement is relative to carrier frequency received from DU
Options : 1) DU: absolute accuracy
                2) Relative to the DU from parent node with 0.05ppm
Huawei: we could do 1 hop with a reference from the parent node, this would be useful. If the requirement is not too tight, at least 1 hop could be relative to parent
E///: traditionally BS has an absolute accuracy. You can use other means if there is not GPS coverage. Is it necessary to tighten the freq error to allow multi hop or we focus single hop?
ZTE: it is not necessary to tighten the requirement, time synchronization is needed anyway. 
Nok: the motivation to have MT relative is that operation is unchanged compared to Rel.15 system. We will not touch the Rel.15 requirement
Huawei: if there is an absolute requirement of 0.1 and a relative of 0.05 would still be fine for a medium range BS and this would be fine to operate without an external reference
Nok: we do not follow the Huawei proposal


IAB MT blocking:
· Huawei: use the FR2 BS in-band blocking requirements for the IAB-MT.
Discussion:
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