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1	Introduction 
[bookmark: _GoBack]The new study on enhanced test methods for FR2 was approved during the RAN #85 meeting with the following objectives related to inter-band (FR2+FR2) CA [1]:
3.	Study testability enhancements to support the verification of RF requirements for inter-band (FR2+FR2) CA
-	Work on inter-band DL CA is prioritized
-	Whether the test setup shall be restricted to emulating the signal from the same direction for the aggregated bands shall be aligned with the UE RF architecture assumption taken in the work item on NR RF Requirement Enhancements for FR2 [UID 830189] 

The scope of the FR2 RF work item includes an objective to define FR2 DL inter-band carrier aggregation requirements [3].   Agreements from the RAN4 #93 meeting on this topic were the following [7]:
-	The number of bands is assumed to be two for the inter-band CA WI, and the intra-band CA+ inter-band CA is also included in the scope of inter-band CA WI .
-	UE is assumed to be feasible to have independent beam management for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 39 GHz combinations.
-	“28GHz” stands for a band group includes n257, n258, n261
-	“39GHz” stands for a band group includes n259, n260
-	Spherical coverage requirements for inter-band CA are tested from single AoA for Rel-16 if the following testability solution can be provided.
-	Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz from same direction simultaneously.
-	Defining spherical coverage requirement for inter-band CA.
-	Alt.1: The UE shall meet the inter-band CA spherical coverage requirement simultaneously on 28 GHz and 39 GHz, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.
-	Alt. 2:  The UE shall meet the inter-band CA spherical coverage requirement per band. 
-	Rel-15 spherical coverage requirement will be taken as baseline.

The WF on FR2 inter-band DL CA [R4-1916024] captured the following agreement related to the testing assumptions for EIS spherical coverage with FR2 inter-band DL CA:
	-	Spherical coverage requirements for inter-band CA are tested from single AoA for Rel-16 if the following testability solution can be provided.
-	Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz, 28 GHz + 28 GHz, or 39 GHz + 39GHz from same direction simultaneously.



This contribution provides our views on the test methodology for FR2 inter-band CA.
2	Discussion
2.1	28+28 inter-band CA
The case of 28+28 inter-band CA can include example band combinations, such as n258+n261 or n258+n257.  In order to support such scenarios, a reference RF architecture with a common antenna array, common beam management, and a common LNA has been described in [8].
Common beam management, in turn, implies the following:
-	An assumption of a single AoA for the RF requirements
-	The structure of EIS requirement for intra-band can be reused (derivation of ∆RIB EIS factors for wider frequency separation is needed)
-	The reuse of the intra-band assumption on MRTD (0.26 µs)
-	Impact on beam correspondence needs to be investigated (e.g. applicability of a single codebook over 5.25 GHz)
Common LNA implies:
-	The PSD of the combined DL CCs is balanced
2.2	28+39 inter-band CA
The case of 28+39 inter-band DL CA in FR2 can include example band combinations, such as n261+n260.  In order to support such scenarios, a reference RF architecture with independent (but co-located) antenna arrays, independent beam management, and independent LNAs has been described in [8].
To define the EIS spherical coverage requirements for this CA scenario, two alternative requirement frameworks have been proposed in [7], and single AoA testing solution is under investigation.
2.3	Test equipment capability
Although RAN4 is still discussing the final aspects of inter-band CA requirements for FR2, such as the CBM/IBM assumptions, one testability aspect related to potential non-colocation of measurement antennas can be addressed.
As we had shown in [11], ∆PSD after spatially filtering the downlink signal, can be significantly greater than the ∆PSD assumed at the RIB.  Tables 1 and 2 below illustrate these results.
Table 1: Simulation results for 28 GHz + 28 GHz & 39 GHz + 39 GHz
	Parameters
	28 GHz + 28 GHz
RIB 0 dB
	39 GHz + 39 GHz
RIB 0 dB

	CDF 95%-tile
	2.1 dB
	3.5 dB

	Max PSD
	6.8 dB
	9 dB

	Mean PSD
	1 dB
	1.7 dB



Table 2: Simulation results for 28 GHz + 39 GHz
	Parameters
	28 GHz + 39 GHz
RIB 0 dB
	28 GHz + 39 GHz
RIB 6.5 dB

	CDF 95%-tile
	9.8 dB
	14.8 dB

	Max PSD
	13.8 dB
	20.5 dB

	Mean PSD
	5.5 dB
	7.7 dB



Because these simulations were performed assuming the same angle of departure of the two downlink CCs, additional studies are needed to determine whether additional angular difference in the test system can lead to even further increases in ∆PSD after spatial filtering.

[bookmark: _Toc24112643][bookmark: _Toc24112666][bookmark: _Toc24113808][bookmark: _Toc24114030][bookmark: _Toc24114188][bookmark: _Toc47707446][bookmark: _Toc47707482]Proposal 1:	Further study is needed to determine whether non-colocated test antennas for DL inter-band CA verification is feasible from the perspective of ∆PSD at the UE after spatial filtering.
3	Conclusions
This contribution has provided our views on the topic of FR2 DL inter-band CA test methodology and has made the following observations and proposals:
Proposal 1:	Further study is needed to determine whether non-colocated test antennas for DL inter-band CA verification is feasible from the perspective of ∆PSD at the UE after spatial filtering.
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