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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].
This contribution provides our analysis of the topic.
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
	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
	Independent beam management on each CC

	Center frequencies of component carriers
	f1 = 27.9 GHz, f2 = 38.5 GHz

	Gain difference between CC1 and CC2
	15.2 dB


 
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.
[image: ]
Figure 1: Spatially filtered PSD difference vs. angular separation between CCs

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)

	2
	0.4

	5
	1.1

	7
	1.7



As shown in [4], and eventually captured in the specification, the requirement for inter-band CA between bands n261 and n260 is defined assuming a non-zero PSD difference between the component carriers.  According to our understandng, this assumption holds for the class of inter-band CA configurations to which the independent beam management (IBM) type is applicale.
Observation 1:	At least for IBM inter-band CA requirements, AoA offsets of up to 7 degrees between two FR2 CA component carriers do not significantly impact the PSD difference assumpiton taken for the core requirement.
The above observation should be double-checked after the band n262 requirements are finalized and the scope of CA configurations with n262 are understood.
We further note that as part of the Rel-17 FR2 RF enhancement work item, RAN4 is discussing the potential definition of requirements assuming common beam management (CBM) for combination of certain band groups, such as 28+28 GHz.  An analysis of the impact of AoA offsets in the test setup for inter-band CA with CBM is needed after the scope of CBM requirements and associated agreements are better understood.
[bookmark: _Toc32363295][bookmark: _Toc32363725][bookmark: _Toc32551538]Proposal 1:	An OTA test system configuration with AoA offsets can be considered a permitted test system for IBM FR2 inter-band CA requirements: at least for CA between n261 and n260.
Proposal 2:	The applicability of a test system configuration with AoA offsets to band n262 test cases should be checked after band n262 requirements and scope of CA configurations with n262 are better understood.
Proposal 3:	The applicability of a test system configuration with AoA offsets to CBM test cases should be checked after the scope of CBM requirements for FR2 CA is better understood.
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 proposals:
Observation 1:	At least for IBM inter-band CA requirements, AoA offsets of up to 7 degrees between two FR2 CA component carriers do not significantly impact the PSD difference assumpiton taken for the core requirement.
Proposal 1:	An OTA test system configuration with AoA offsets can be considered a permitted test system for IBM FR2 inter-band CA requirements: at least for CA between n261 and n260.
Proposal 2:	The applicability of a test system configuration with AoA offsets should be checked after band n262 requirements and scope of CA configurations with n262 are better understood.
Proposal 3:	The applicability of a test system configuration with AoA offsets should be checked after the scope of CBM requirements for FR2 CA is better understood.
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