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1	Introduction 
The concept of utilizing offset antennas to perform blocking and inter-band CA tests in the FR2 RF measurement setup was proposed in [1] and [2].  During the RAN4 #96e meeting a set of simulation assumptions was agreed to investigate the impact of offset antennas on the spatially filtered PSD difference at the DUT [3].  During the RAN4 #97e meeting we provided an analysis of the impact of AoA offset on inter-band CA PSD difference, considering the Rel-16 inter-band CA scenario (i.e. n261 + n260) [5].  Upon the conclusion of the related discussion, RAN4 agreed the following [6]:
	-	Outcome on the feasibility of offset test antennae for FR2 inter-band testing
-	RAN4 is converging to a view that the offset test antenna method is feasible for IBM at least for the configurations for which UE RF core requirements are currently defined. (i.e. Refsens and DL spherical coverage)
-	Remaining open issues on the next slide shall be studied further.
-	Conditions on which the offset test antenna method has been studied:
-	Band combination			CA_n260-n261
-	Range length of the test system	800 mm to 1200 mm
-	Antenna offset distance		50 mm to 100 mm	
-	UE power class			PC3
-	UE beam management 		Independent BM
-	The feasibility for other conditions (e.g. band combination, power class, range length…) is FFS
-	Companies are encouraged to study the feasibility of the offset test antenna method especially with the following open issues which were identified during RAN4#97-e:
1)	Impact on QZ size and quality
2)	Potential to trigger different choice of optimum UE beam facing each source and impact on beam management performance
3)	Applicability of potential power class specific manufacturer declarations (e.g. PC1 and PC5 may have a different optimum than PC3)
4)	Feasibility of the solution for inter-band CA with CBM
5)	Feasibility of the solution for inter-band CA with band n262



This contribution provides our further analysis of the topic by including the analysis of the feasibility of the solution for inter-band CA with CBM.
2	Discussion
Following a similar simulation methodology as described in [4], an analysis of the impact of an AoA offset ranging from 0 to 7 degrees was analyzed.  The gain difference between the CCs is a test case parameter informed by the recent agreement on the PSD difference in the REFSENS and EIS spherical coverage requirement for DL inter-band CA within FR2 [38.101-2].  The simulation assumptions are shown in Table 1 below.
Table 1: Simulation assumptions for PSD imbalance with CBM
	Simulation Parameters

	Antenna array size
	4x1

	Element spacing
	5mm

	Element pattern
	See TR38.803

	Antenna impairments
	Not considered

	Phase shifter impairments
	See TR38.817-01

	Transmission line impairments
	Modeled TL length and loss per element

	AoA offset
	{0, 2, 5, 7} deg

	Beam management assumptions
	Common beam management between CC1 and CC2 (codebook optimized for f1)

	Center frequencies of component carriers
	Case 1: f1 = 24.25 GHz, f2 = 29.5 GHz
Case 2: f1 = 37.0 GHz, f2 = 43.5 GHz

	Gain difference between CC1 and CC2
	Case 1: 0.0 dB
Case 2: 1.2 dB (difference in EIS spherical coverage between n260 and n259)


 
For each AoA offset the PSD difference between CC1 and CC2 was calculated after spatially filtering the signal with the array response pattern corresponding to each CC.  Figure 1 below illustrates the simulation results.
a) [image: ] b) [image: ]
Figure 1: Spatially filtered PSD difference vs. angular separation between CCs; a) Case 1 (24.25 + 29.5 GHz); b) Case 2 (37.0 + 43.5 GHz)
Table 2 below summarizes the simulation results.
Table 2: Simulation results for spatially filtered PSD difference vs. angular separation between CCs
	Max excess PSD difference due to AoA offset (dB)

	AoA offset (º)
	PSD diff (dB)

	
	Case 1
	Case 2

	2
	0.3
	-0.2

	5
	0.8
	0.3

	7
	1.7
	1.2



Because RAN4 is still discussing the potential introduction of requirements for CBM CA between bands within the same band group, the PSD difference analysis in this contribution assumes a convergence toward 0 dB PSD difference or, in the case of bands with different spherical coverage requirements, for the difference to be bounded by the difference in spherical coverage EIS values.
We note that because the CBM CA architecture is, in essence, an optimization, the UE receiver is more sensitive to PSD differences beyond those assumed for the core requirement.  Although Table 2 indicates that the maximum excells PSD difference due to AoA offset ≤ 1.7 dB, this effect compounds with the beam squint impairment. 
[bookmark: _Toc61583395][bookmark: _Toc61600064][bookmark: _Toc61600098][bookmark: _Toc61602702]Observation 1:	For CBM inter-band CA requirements, AoA offsets of up to 7 degrees between two FR2 CA component carriers increase the PSD difference between spatially filtered carriers by up to 1.7 dB. This effect compounts with the beam squint impairment.
Again noting that the core requirement work on CBM CA is still ongoing, it is not possible to use the results to disqualify the proposed AoA offset method from applicability to CBM CA test cases. However, the impact of AoA offset on PSD difference assumptions made in the core requirement definition should be taken into account.
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3	Conclusions
This contribution provides our view on the impact of a test environment with AoA offsets on the spatially filtered PSD perceived by the UE configured with CA in FR2.  We have made the following observation and proposal:
Observation 1:	For CBM inter-band CA requirements, AoA offsets of up to 7 degrees between two FR2 CA component carriers increase the PSD difference between spatially filtered carriers by up to 1.7 dB. This effect compounts with the beam squint impairment.

Proposal 1:	The impact of AoA offset on the assumption of PSD difference for CBM CA made in the core requirement definition should be taken into account either together with the core requirement definition or as part of the measurement uncertainty and test tolerance for the applicable test case.
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