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1 Introduction
In RAN4#92bis, there are several papers discussing the several receiver requirement including maximum input power, ACS and IAB MT blocking requirement, so far there is no consensus on this and in this paper, we present our view on this aspect.
2 Discussion
Maximum input wanted signal level

The IAB node deployed at the minimum distance to the IAB donor would have the strong wanted signal received from IAB donor and because of this, in [2], it is proposed that the receiver should handle this situation similarly as UE. The wanted signal is only tested without the interfere and the ability of the receiver to work normally work without entering the non-linearity domain is required. However due the IAB MT will be installed in a high mast (10 m) as the same way the BS installed, and because the IAB child node cannot be co-located with other BS as it transmit uplink time slot or receive at downlink time slot, it will be an open question how far it should be placed relative to its IAB donor. This will depend on at least deployment scenario. In [5], different deployment scenario is discussed and different IAB MT class combination with IAB DU class is discussed, so it would be question if medium range class IAB DU and same medium range class IAB MT should be deployed with 40meters minimum distance.
Proposal-1: RAN4 need to discuss the reasonable min distance to IAB donor based on at least realistic deployment scenario and different class of the IAB MT and IAB DU.

Traditionally in BS side, the receiver dynamic range is specified to mimic the scenario where in high load situation, the noise floor will be increased in the BS receiver to account for more UE connected to the system and as such, the receiver need to operate correctly with the increased the wanted signal level. The noise increasing amount is simulated using system level simulation and considering the minimum SNR, the wanted signal is set as the requirement. One also could interpret that such requirement should not saturate the receiver neither. 
Below is our simulation on total received power based on layout1. For FR2, in Figure 1 it can be observed that maximum input power is around -37.2 dBm@99.9% point assuming a 3dBi antenna element gain of IAB MT (EIRP -40.2 dBm). For FR1, in Figure 2 the maximum input signal power is around -27.5 dBm @99.9% point assuming a 3 dBi antenna element gain of IAB MT (EIRP -30.5 dBm).  

With the above maximum input power, current R15 AAS BS receiver will fail to meet this power level for FR2 and FR1. The UE receiver can meet this level for FR1 with omni-direction antenna with diversity branches.
Generally both maximum input power and min Tx power of IAB MT are related to the minimum distance to IAB donor, it is found out in a companion paper [9], that the min distance to IAB donor need to be increased for FR2 when the relative ACLR (wanted power control power plus ACLR) goes below ACLR floor because it will not help on the reducing the adjacent interference anymore. So it is suggested that RAN4 need to agree on the new min distance before setting the maximum intput power if it is still relevant requirement.
Proposal-2: RAN4 need to agree on new min distance to cater for the min Tx power requirement first then discuss the maximum input power.


Figure 1: Total received power for FR2 with min 40m distance to IAB donor
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Figure 2: Total received power for FR1 with min 40m distance to IAB donor

ACS

During the 92bis adhoc meeting, it is agreed that BS type of ACS number should be reused for FR2 IAB MT:

ACS [23.5]dB same as BSfor <37 GHz

ACS [22.5]dB same as BS above >37 GHz
The remaining question is that how to specify the ACS for IAB MT, as when IAB MT receives on downlink time slot, the PDSCH will be used and adjacent carrier need to specified with the PDSCH FRC instead of PUSCH. For the shared hardware architecture, it is apparently not desired to test the ACS two times based on the same implementation but with different baseband Demod requirement. However, if the IAB MT is designed with dedicated hardware not shared with IAB DU, the ACS test requirement will be needed on downlink receiving, so the test can cover separate hardware. In this aspect, it makes sense to specify ACS requirement with both uplink and downlink FRC, but vendor can declare which requirement apply to test to reduce the test cost. In constructing such ACS requirement, the BS spec should be based as the IAB node should be defined as BS node [5]. Another aspect is that the BS ACS requirement is tighter than UE ACS in the sense that the 50MHz fixed BW interfere is used and the placed on immediately adjacent to the wanted signal channel edge. This test is more stringent compared with a same power interferer of wider interfere as the PSD is higher.
Below is the ACS requirement for UE (38.101-2)

Table 7.5-2: Test parameters for adjacent channel selectivity, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
	REFSENS 
+35.5dB

	PInterferer for band n260
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50

/

-50

NOTE 3
	100

/

-100

NOTE 3
	200

/

-200

NOTE 3
	400

/

-400

NOTE 3

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.

NOTE 2:
The REFSENS power level is specified in Section 7.3.2, which are applicable to different UE power classes.

NOTE 3:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to ([│FInterferer│/SCS] + 0.5)SCS[image: image3.png]([ Fimeerterar | /SCS] + 0.5)SCS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.


Below is the ACS from BS spec (38.104)

For FR2, the OTA wanted and the interfering signal are specified in table 10.5.1.3-1 and table 10.5.1.3-2 for ACS. The reference measurement channel for the OTA wanted signal is further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D.

Table 10.5.1.3-1: OTA ACS requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	50, 100, 200, 400
	EISREFSENS + 6 dB (Note 3)
	EISREFSENS_50M + 27.7 + ΔFR2_REFSENS (Note 1)

EISREFSENS_50M + 26.7 + ΔFR2_REFSENS (Note 2)

	NOTE 1:
Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz

NOTE 2:
Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz

NOTE 3:
EISREFSENS is given in subclause 10.3.3


Table 10.5.1.3-2: OTA ACS interferer frequency offset for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	50
	±24.29
	50 MHz DFT-s-OFDM NR signal,60 kHz SCS, 64 RBs

	100
	±24.31
	

	200
	±24.29
	

	400
	±24.31
	


Proposal-3:  The ACS requirement format should be based on BS spec.
Proposal-4:  The additional reference channel with PDSCH could be specified in additionally 

In[1] it is also discussed the ACS for FR1 IAB MT, but the number is not agreed as companies need to further checking. In [7], ETSI has put the ACS and ACLR as the normative regulator requirement on NR BS. So when IAB MT operate on downlink time slot, it will violate the regulator requirement if different ACS or ACLR other than BS ACS and ACLR is used. Or in other words, if IAB MT is specified with different ACS and ACLR, it will be forbidden to operate at least the down link time slot and this in turn reduce the deployment flexibility of IAB node if one company want to operate the IAB MT using downlink time slot. Based on above, we propose that the same type of BS ACS should be used for FR1.
Observation-1: ETSI has normative regulatory requirement on NR BS ACS and the different ACS on IAB MT other than BS type requirement will prevent the IAB MT operate on downlink time slot.
Proposal-5: use the BS type ACS for IAB MT on FR1.
In-band blocking

Traditionally the in-band blocker is set according to the 99.99% probability of interferer cdf curve. In[6], it is recommended that between 99% and 99.9% could be considered due to the NR OFDMA scheme does not suffer greatly as for WCDMA. Also the fact of the blocking only happens with the simultaneous receiving a weak wanted signal and strong interfere implies that for IAB node deployment, the in-band blocking could happen more likely at the cell edge where weak wanted signal and strong interfere could be received simultaneously. 
Below is our simulation on blocker level based on layout1. For FR2, in Figure 3, it can be observed that the blocker level is -69dBm @99.9% point (EIRP -72 dBm) assuming a 3dBi antenna element gain of IAB MT. For FR1, in Figure 4 the blocker level is -76.3dBm @99.9% point (EIRP -79.3 dBm) assuming a 3dBi antenna element gain of IAB MT.
For in-band blocking requirement of BS FR2, for medium range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm, then the low end blocker level is the EISREFSENS_50M + 3 + 33 = -114 + 3+ 33= -78 dBm, this corresponding to 28 dBi antenna gain in[6] and for co-existing simulation antenna gain 24 dBi, this means the -74 dBm blocker level at RIB. 
 In[8], the UE in-band blocking for FR2 is compared with BS, it is concluded that UE blocker level is around -56 dBm if reference to a FWA Power class 1 or Power class 2 non-handheld UE (REFSENS is -91 dBm). The blocker difference mainly results from the RESENS difference while the blocker interferer is set relative to the RESENSE with similar amount around 33 dB. However, it should be noted that receiver architecture assumption for BS and UE is quite different, for UE it is 0 dBi reference antenna, while for IAB co-existing it is 24 dBi antenna array. Hence the test is also different, UE EIS requires the spherical test while BS EIS requires the directional accuracy test. Reference to UE blocker level with assumption of omni-direction antenna and trying to reuse it for 128 antenna array size architecture need to reconsider carefully as the way to calculate the blocker level is different. Another observation is that because different PC UE has different blocking requirement (between -46.8 dBm to -56 dBm), UE also should be placed with different min distance to the BS but even it does not do so, as it will move around and blocking situation will not be that serious compared to the fixed installation IAB node. As BS OTA blocking is depending on declared EISREFSENS 50M, the blocker level will be different and for the same deployment scenario (large area, medium range and local area) and even different with same type of BS class with different cell size (assuming the different antenna gain for different cell size). Because of this, there is a tight coupling between the In-band blocking to the deployment scenario with different BS class and different cell size for the same BS class.
“Unless otherwise stated, the receiver characteristics are specified over the air (OTA). The reference receive sensitivity (REFSENS) is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.”
Observation-3: The blocker level for FR2 simulated is -66 dBm while the requirement is -74 dBm from BS spec, current BS spec cannot meet the blocking situation if min distance of 40m is used for IAB deployment.

Observation-4: Justify UE blocking requirement apply to IAB is difficult as UE EIS is defined with omni-direction antenna while IAB receiver is antenna array architecture.
Observation-5: different UE PC has different blocking requirement which demand different min distance for the same deployment scenario, but it would not be serious problem even it does not do so as UE assume always in mobility.
Proposal-6: investigate the realistic deployment scenario with min distance definition relate to different BS class and reasonable cell size.
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Figure 3: incoming leakage power for FR2 with min 40m distance to IAB donor
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Figure 4: incoming leakage power for FR1 with min 40m distance to IAB donor
3 Conclusions

In this contribution, we present our view on maximum input power, ACS and in-band blocking with below observation and proposal:
Proposal-1: RAN4 need to discuss the reasonable min distance to IAB donor based on at least realistic deployment scenario and different class of the IAB MT and IAB DU.

Proposal-2: RAN4 need to agree on new min distance to cater for the min Tx power requirement first then discuss the maximum input power.

Proposal-3:  The ACS requirement format should be based on BS spec.

Proposal-4:  The additional reference channel with PDSCH could be specified in additionally 

Observation-1: ETSI has normative regulatory requirement on NR BS ACS and the different ACS on IAB MT other than BS type requirement will prevent the IAB MT operate on downlink time slot.

Proposal-5: use the BS type ACS for IAB MT on FR1.

Observation-3: The blocker level for FR2 simulated is -66 dBm while the requirement is -74 dBm from BS spec, current BS spec cannot meet the blocking situation if min distance of 40m is used for IAB deployment.

Observation-4: Justify UE blocking requirement apply to IAB is difficult as UE EIS is defined with omni-direction antenna while IAB receiver is antenna array architecture.
Observation-5: different UE PC has different blocking requirement which demand different min distance for the same deployment scenario, but it would not be serious problem even it does not do so as UE assume always in mobility.

Proposal-6: investigate the realistic deployment scenario with min distance definition relate to different BS class and reasonable cell size.
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