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10.5.1	Test methodology for high DL power and low UL power test cases
Summary of contributions and views
	AI
	tdoc
	source
	views

	11.5.1
	R4-1913252
	Rohde & Schwarz
	Views on test methods for high DL power and low UL power TCs
Observation 3: Enabling alternate methodologies to overcome specific issues will limit the applicability of such methods to concrete test cases, which prevents the usage of one test system to cover a majority of test cases.
Observation 3: Enabling alternate methodologies to overcome specific issues will limit the applicability of such methods to concrete test cases, which prevents the usage of one test system to cover a majority of test cases.
Proposal 1: RAN4 stops discussing the Track 1 solutions from the WF and focusses on Track 2.
Proposal 2: RAN4 discusses to introduction of a â€œwhite boxâ€ approach for new RF testing methodologies.

	11.5.1
	R4-1914608
	MVG Industries, SONY
	View on NFTF and DNF test methods
Observation 1: Phase curvature of 22.5deg for the DL signal seems not to cause any issues to the UE beam management. Are there any requirements on the DL signal in terms of amplitude and mainly phase variation?
Observation 2: When performing Direct NF measurements at 0.45m (distance between center of the setup and measurement antenna, the spherical wave phase curvature at the array is 44deg. This phase curvature doesnâ€™t impact the spherical coverage curve.
Proposal 1: The following questions must be answered before moving forward with Near Field measurements:
Question 1: How sensitive is the UE beam management to the amplitude and phase of the DL signal?
Question 2: Are there any requirements on the DL signal in terms of amplitude and mainly phase variation?

	11.5.1
	R4-1915080
	Keysight Technologies
	On White Box Testing
Observation 1: White box testing generally requires the declaration by the manufacturer which antenna panel is active in any UL/DL test direction and the detailed locations of the panels within the DUT
Observation 2: For CATR test systems based on IFF test methodology white box vs black box testing makes little difference
Observation 3: For DFF and DNF systems, white box testing could eliminate the offset MU and potentially yield quality of quiet zone MUs for DFF and DNF based test systems similar to those of CATR based test systems
Observation 4: The details of the vendor declaration related to white box testing depend on whether the enhanced test methodologies need to perform beam peak searches and spherical coverage test cases
Observation 5: x-y-z positioning systems to fully automate test cases will likely affect the Quality of QZ MU and increase test system complexity.
Observation 6: For white box testing, the min. range length for NF systems capable of single direction and TRP test cases is larger than for black box testing
Observation 7: The reduction in pathloss for NF systems is about 13dB (11dB) for black (white) box testing when compared to IFF.
Proposal 1: Feedback from industry is requested whether the enhanced testability methods shall perform beam peak searches and spherical coverage.
Proposal 2: Keep the black box test approach for NR FR2 conformance testing

	11.5.1
	R4-1915081
	Keysight Technologies
	On Relaxation of Low UL and High DL Test Cases
Observation 1: Radiated Path Losses for IFF and DFF cannot be reduced any further since the focal distance (CATR) and the range length (DFF) dictate an ~1m free-space path loss distance
Observation 2: State of the art equipment is already used to cover the large amount of UE RF FR2 conformance test cases. A small reduction of the relaxation might be possible by customizing test systems just for the low UL and just for the high DL power test cases in question.
Observation 3: Whether NF methodologies are applicable to the low UL power and high DL power test cases needs to be investigated further.
Observation 4: For an applicability of all three antenna configurations, the NF methodology does not provide any benefits to the low UL and high DL test cases in terms of relaxation reductions as the free-space path losses are greater than those of CATR IFF methodology.
Observation 5: For an applicability of antenna configurations 1 and 2 only, the NF methodology could provide up to 13dB improvement in relaxation in the best case compared to IFF and DFF
Proposal 1: Feedback industry is requested whether Antenna Configuration 3 shall be considered further
Proposal 2: Feedback from industry is requested whether the applicability of the enhanced test methodology on test cases that do not require relaxations, e.g., spherical coverage, needs to be investigated or whether the work in this SI shall focus only on the applicability of the enhanced test methodologies on the Low UL power and high DL power test cases.
Proposal 3: Feedback from industry is requested whether systems tailored for just the low UL power and high DL power test cases are acceptable



Discussion
Track 1
Anritsu: we don’t have specific discussions on this aspect this meeting; regarding the ACLR metric topic, it will be discussed in RAN5

Track 2
R&S: we would like the questions answered before we develop the test system
Qualcomm: this is a fair expectations; we can provide input on the questions; perhaps in an email discussion after the meeting
Apple: we can also provide input on the questions
Keysight: these questions also impact fundamental research; we suggest a conference call to make get some of these questions answered and to consider follow-ups

Questions to be resolved by the next meeting:
Q1: How sensitive is the UE beam management to the amplitude and phase variation of the DL signal over a single array and over the whole device?
Qualcomm: is this question is related to wavefront?
MVG: yes, this is the point; the DL signal must be a plane wave with a certain phase variation; is there a limitation of the phase variation of the DL signal? If there is, what is the limit?
R&S: this impacts the UE’s beam management; we have two consideration of phase variation: over single array and over whole device

Q2: Are there any requirements on the DL signal in terms of amplitude and mainly phase variation?
MVG: this is covered by the updated Q1; we can remove Q2 out

Q3: Is the industry willing to consider declaration by the manufacturer which antenna panel is active in any UL/DL test direction and the detailed locations of the panels within the DUT (e.g. white box approach) as a technique to improve test accuracy?
Keysight: this is a super question; if the new test methods are supposed to cover every test case; if we are only interested in problematic test cases, then we only need to know the active panel and its location for the given Tx beam peak or Rx beam peak; we would not need to perform the search
R&S: we agree with Keysight; are UE vendors willing to declare test direction? We need to now where the beam peak direction is so we can skip beam peak search
Keysight: we are not proposing a declaration of beam peak direction
MVG: we should consider the phase variation at the array panel; all elements in the array should be exposed to the same phase variation of the DL signal
Keysight: if the answer to Q6 is yes, then we need to answer Q3; if the answer to Q6 is no, then we should consider whether the industry is willing to declare the location of the active panel for the beam peak
Anritsu: regarding Q3, is this question related to measurement time reduction?
Keysight: knowing where the antennas are does not help to reduce test time; it would likely increase the test time due to DUT repositioning

Q4: Are enhanced testability methods required to perform beam peak search and spherical coverage tests?
Keysight: this is related to Q6, but this is useful, because this may require the “full white box” declaration

Q5: Shall DUT Antenna Configuration 3 (any phase coherent antenna panel of any size, e.g. sparse array) be considered in scope of test method enhancements?
R&S: RAN5 is discussing PC1 devices with radiating aperture 10-11cm
MediaTek: this can be low priority

Q6: Is the industry willing to accept specialized test systems with limited scope that only fulfill the needs for specific requirements?
Apple: this is a fundamental question for the objective

10.5.2	Polarization basis mismatch
Summary of contributions and views
	AI
	tdoc
	source
	views

	11.5.2
	R4-1913147
	Qualcomm Incorporated
	On FR2 OTA testability of UE Tx Modulation Quality requirements
Observation 1: TE with single pol. receiver topology cannot reliably verify UL modulation performance of an FR2 UE.
Observation 2: RAN5 verification methods allow the UE to be verified in a test-specific configuration that could differ from its fielded configuration.
Proposal 1: FR2 TE topology shall be enhanced by adopting dual polarization coherent receivers for rel-16.

	11.5.2
	R4-1913523
	Samsung
	Discussion on polarization mismatch for UL TX test
Observation 1: For 1TX UE, it is normal to have no polarization gain, and there is no UL transmit signal quality measurement issue due to polarization mismatch. So there is no polarization mismatch issue for UL TX test for 1TX UE with current test method in TR 38.810.
Observation 2: both polarization sweeping approach and circular polarization approach can not guarantee to capture the diversity gain (polarization gain) reliably.
Observation 3: for polarization sweeping approach, it requires 45deg polarization mismatch between TE and UE to capture polarization gain, and it requires 0deg polarization mismatch for UL transmit quality measurement, it is conflict.
Observation 4: polarization sweeping approach will significantly increase test time which is conflict with Objective 6 (test time reduction).
Proposal 1: for 1TX UE, current test method in TR 38.810 applies for UL TX test.
Proposal 2: focus on 2TX UE (with simultaneous 2TX capability) for UL TX test for the enhancement of this study item Objective 2.

	11.5.2
	R4-1913547
	Apple Inc.
	FR2 test method enhancement informal email discussion on the polarization basis mismatch objective
2.1	EIRP measurement aspects
Three companies support considering test methodology enhancement techniques that can address the issues identified with with the EIRP measurement in the presence of polarization basis mismatch between the DUT and the test equipment.  A total of five possible techniques have been identified, as well as a proposal to revisit the total EIRP metric (depending on UE implementation).  One company proposed adopting techniques similar to base station testing.

Two companies proposed to focus the effort on UE architectures with simultaneous 2 Tx capability. 
Two companies also consider Objective 6 (test time reduction) in the discussion.

Three companies do not see the motivation to change the EIRP test methodology.

One company thinks the polarization sweeping method and CP method are not typical configuration of DL signals from gNB.

Initial views on the measurement uncertainty elements associated with the proposed enhancements were provided by one company.
2.2	UL transmit signal quality measurement aspects
Three companies support considering test methodology enhancement techniques that can address the issues identified with the UL transmit signal quality measurement in the presence of polarization basis mismatch between the DUT and the test equipment.  A total of five possible techniques have been identified.

Initial views on the measurement uncertainty elements associated with the proposed enhancements were provided by two companies.

One company raised a concern of the possibility with the revisit in the test system configuration at the end of Rel-16. And suggested to keep the same test method as Rel-15 (disable Tx diversity) until all the necessary requirements will be figured out. 
2.3	EIS test metric
Four companies proposed to consider Objective 6 (test time reduction) in the context of EIS test metric discussions.

Three companies do not see the motivation to revisit the EIS test metric.

	11.5.2
	R4-1913674
	MediaTek Inc.
	FR2 SISO enhancement for polarization mismatch
Proposal 1: Adapt proposal1 of Table1 for SISO test polarization mismatch issue.
Proposal 2: Adapt proposal2 of Table1 for SISO test polarization mismatch issue.
Proposal 3: Adapt proposal3 of Table1 for SISO test polarization mismatch issue.

	11.5.2
	R4-1913941
	LG Electronics
	Discussion on EIS test methodology for polarization mismatch
Proposal 1: If new alternative EIS measurement test procedure is needed by UE RF implementation, the test time for the test procedure should be considered.
Proposal 2: Define separate EIS measurement test procedure depending on UE RF implementation if new alternative test procedure is needed.

	11.5.2
	R4-1913960
	LG Electronics Polska
	EIRP test methodology for polarization mismatch
Observation 1: Some UEs may transmit each polarization simultaneously during the conformance test and this type of UEs can’t always transmit UL signal on each polarization due to the polarization mismatch between a test system and a UE. 
Observation 2: Introducing the polarization scan method can be beneficial to minimize the polarization mismatch between a test system and a UE. On the downside, this method will increase test times by a factor of N (# of scanning sector). If N is not chosen carefully, then the test times will be increased significantly.
Observation 3: The polarization gain can never be included in the total component of EIRP for 1 Tx only transmission case during the conformance test if RAN4 keeps to use the current EIRP (maximum approach).
Observation 4: Summation approach can correct the total component of EIRP for 1 Tx only transmission case during the conformance test.
Proposal 1: The polarization scan method should be an optional test procedure during conformance test.
Alt1. A UE can declare whether the polarization scan method is included during the conformance test or not.
Alt2. A UE can report N (# of polarization scan) to let the test system that this type of UE can support the polarization scan.
Proposal 2: RAN4 should use the summation approach to define the total EIRP in the case of 1 Tx only transmission during the conformance test.

	11.5.2
	R4-1914795
	Rohde & Schwarz
	Options to optimize the polarization mismatch
Observation 1: Objectives in the SI may end up with contradicting requirements for test systems.
Observation 2: Implementation of a Circular Polarization is not feasible from practical point of view due to the total bandwidth to be covered (i.e. 24.25GHz to 43.5GHz).
Observation []: The weighted EVM approach does not increase test time and test system complexity.
Proposal 1: Clarify the baseline assumptions used for core requirements definition, including the expected behaviour of the network (i.e. BS receiver(s) / transmitter(s)).
Proposal 2: Avoid the polarization scan.
Proposal 3: Further study the elliptical polarization as option to minimize the polarization mismatch between TE and DUT.
Proposal 4: RAN4 considers a weighted EVM approach for FR2 EVM measurements.

	11.5.2
	R4-1915061
	Anritsu Corporation
	Views on polarization mismatch between DUT and TE
Observation 1: For minimum peak EIRP and EIS, UE has to satisfy the requirements by itself regardless of the Tx diversity capability. And these requirements shall not be tested under the best conditions for the UE.
Observation 2: Outcome of the current Rel-16 WIs / SIs may cause multiple different test configurations to conduct each test case, which we need to find an acceptable balance point to minimize the number of OTA test systems.
Proposal 1: Study of the alternative measurement procedures for EIRP and EIS is out of scope in this SI.
Proposal 2: To study a feasibility of the dual polarization coherent measurement, create common assumptions of Tx diversity scheme and also the procedures to calculate two orthogonal UL signals from UE.
Proposal 3: For at least release 16 timeframe, keep the Rel-15 test method that the UL transmit signal quality is measured without the Tx diversity enabled.

	11.5.2
	R4-1915082
	Keysight Technologies
	On Minimizing Impact of Polarization Basis Mismatch
Observation 1: When the polarizations between TE and UE antennas are mismatched with ~45o, ~135o, ~225o, ~315o offsets (Test IDs 3&4), the UE front end implementations investigated in this contribution could trigger both UE UL transmitters to transmit max output power and the total EIRP could include the diversity gain.
Observation 2: When the polarizations between TE and UE antennas are matched (Test ID 1&2), the UE front end implementations investigated in this contribution could trigger just one UE UL transmitter to transmit max output power and the total EIRP will not include the diversity gain.
Observation 3: Presenting two DL polarizations simultaneously with 0o phase shift between them (Test IDs 5&6) does not guarantee the 3dB polarization gain for the previously introduced UL polarization selection implementations
Observation 4: : A polarization scan with N different polarization scans requires the EIRP based test times to increase approximately by a factor or N
Observation 5: The polarization scan with linear polarizations can capture the TX diversity gain for the UE architectures analysed in this contribution if the single DL polarization triggers both UE polarizations transmitted in UL
Observation 6: The polarization scan with linear polarization using a roll stage for the feed/measurement antenna is the most practical approach with little to no impact on the MU of existing test cases. However, the implementation of the polarization scan is left to system vendors.
Observation 7: The polarization scan using sequential linear polarizations can address the polarization issue for transmit signal quality measurements
Proposal 1: The introduction of circular polarization for EIRP UL measurements is not considered for this SI due to lack of diversity gain measurement. Additionally, this approach has a significant impact on test equipment and measurement uncertainty.
Proposal 2: Consider the introduction of the polarization scan for MOP-EIRP and MOP-Spherical Coverage UL measurements as part of this SI.
Proposal 3: OEMs to provide feedback on the minimum number of required polarization scans to guarantee the diversity gain to be captured reliably.
Proposal 4: Do not consider coherent combining and demodulation of orthogonally polarized received signals in the test equipment in this SI
Proposal 5: Consider the introduction of the polarization scan for UL Transmit Signal Quality Measurements as part of this SI.
Proposal 6: Avoid a polarization scan for EIS to avoid adjusting the EIS metric based on a UE implementation limitation.

	11.5.2
	R4-1915390
	Huawei, HiSilicon
	On EIS test metric
Observation 1: EIS test metric which use average calculation on the dual polarization will make EIS requirement 3dB stringent than before.
Observation 2: EIS test metric which use average calculation is not adaptable for single polarization active case.
Observation 3: For single polarization active architecture, it is highly possible to receive the full power transmitted from gNB. The revised EIS test metric remove 3dB EIS which is actually received by the UE for single polarization architecture.
Observation 4: similar with LTE, polarization characteristic is not obvious enough to remove the receiving gain from other polarization transmitted from the gNB.
Proposal 1: RAN4 specify the EIS test metric which is applied to different UE RF implementations.
Proposal 2: revise EIS test metric as discussed in section 2.3.
Proposal 3: The EIS measurement procedure should be defined as in 2.4.



Discussion
EIRP measurement
Whether to focus the effort on UE architectures with simultaneous 2 Tx capability
Qualcomm: the metric should be agnostic of UE architecture
LGE: we prefer to discuss 1 Tx and 2 Tx
Samsung: for 1 Tx scenario the current test method has no problem; why include this in the enhancement?
Keysight: when we talk about 1 Tx vs 2 Tx, would this be declared by the OEM?
LGE: it depends on UE implementation; we should not restrict UE implementation to 1 Tx or 2 Tx; we found that the core specification assumes polarization gain of 2.8 dB, but with 1 Tx we are not able to capture polarization gain
Samsung: current requirement is defined based on 2 Tx polarization gain; with 1 Tx there is no polarization gain; this is not a test issue; to Keysight, we are OK to declare 1 Tx or 2 Tx UE before test
Qualcomm: is 1 Tx single pol and 2 Tx dual pol?
LGE: we do not agree with Samsung; but in RAN5 specification 1 Tx is assumed for conformance testing
Sony: we agree with Qualcomm; the test should be agnostic of 1 Tx or 2 Tx; in our understanding, the problematic case is when we have UL Tx diversity
Apple: in polarization specific beam correspondence case there could be orientations of the UE when it determines there is only 1 polarization in the downlink
Qualcomm: if the UE is transmitting in 1 pol due to some conditions, and the test metric correctly captures this, we do not have a problem with the test metric
Sony: polarization specific beam correspondence could be possible, but this discussion is related to test method; we don’t believe polarization specific BC is mandatory
MediaTek: UL polarization MIMO is mandatory, so 2 Tx should be considered
LGE: to MediaTek, is this the common understanding? In RAN5 only 1 Tx case is considered; UE disables Tx diversity scheme
R&S: the EIRP measurement is correct in capturing the output power of the UE; the discussion is how to trigger the UE to send something in 1 Tx or 2 Tx, which is up to UE implementation; the question is under which conditions the UE transmists 1 or 2 Tx; from TE perspective we cannot control this
Samsung: the EIRP metric is stable; the key point is how to enable 2 Tx to capture polarization gain; to LGE, if RAN5 only tests 1 Tx, then it is not aligned with the RAN4 core specification; MediaTek raised a good question
Keysight: EIRP metric is captured properly already; the test system can have an impact on the UE behavior in how it transmits; the solution can be either to change something in the test system or we could implement a test mode for certification purpose to force the UE to transmit on both polarizations
Qualcomm: EIRP metric is captured correctly; in our understanding, the TE is also capturing a problem in UE behavior
LGE: for 1 Tx EIRP metric the current test method is correct, but we can lose the polarization gain
Qualcomm, Anritsu: we should only discuss testability issues and not UE behavior

Which test methodology techniques can be listed for further discussion next meeting (any down-selection from email discussion?)

EVM measurement
Which test methodology techniques can be listed for further discussion next meeting (any down-selection from email discussion?)
Qualcomm: we would like to focus on the following table:
	Option
	Detail
	Pro
	Con

	1

	OTA receiver in TE. TE must coherently combine the signals captured concurrently in two orthogonal polarizations
	1. Test condition best mimics signal as seen by gNB 
2. Naturally enables 2-layer MIMO testing (future expandability)
3. Depending on implementation, noise floor improvements are possible.
	TE front end complexity grows, but remains firmly in the realm of the implementable – example: gNB front end implementation

	2

	TE retains single receiver chain, TE must search for optimal polarization angle to collect UL signal from just one UL polarization. It must ignore signal from other UL polarization.
	1. The flatness artefact can be reduced based on being able to receive output from only one of the UE’s polarization, and rejection of the other.
2. Relatively simple to implement in TE, electrically
	1. There are at least as many optimal angles as there are active UE UL polarizations. FFS how to determine best TE antenna angle for test.
2. There is flatness uncertainty associated with how well TE antenna alignment can be achieved.
3. This scheme places an indirect requirement on strength of unintended cross-pol fields being launched by the UE – which is not in scope
4. EIRP range requirement for EVM test will be impacted.
5. Greater mechanical complexity of TE


Keysight: while this is a good long-term plan, as we had already explained, there are significant implementation challenges that we believe cannot be addressed in Rel-16
Qualcomm: we appreciate the technical challenges, but we have to start some time; 
Huawei: Solution 2 in Qualcomm paper may not be feasible
Keysight: We believe Solution 2 (polarization scan) can solve the problem; we think there are three solutions (we can continue the current approach, which is to disable Tx diversity with a test mode); we can also strive to use polarization scan with the long term goal to enable dual pol receiver
R&S: the pol scan can minimize the issue unless we perform a fine search to align the polarizations; we also proposed some solutions which could have less impact (weighted EVM, elliptical pol)
MediaTek: to Qualcomm, does this problem occur when the UE transmits dual pol UL? If the UE transmits single pol UL is there a problem?
Samsung: Solution 2 may work in EVM test, but in EIRP test 45 deg pol match is needed, and in EVM 0 deg pol match is needed; this solution can work for only one test case
Qualcomm: to MediaTek, we believe the test metric needs to be agnostic of UE behavior
Anritsu: there are many ways to achieve Tx diversity; can this detail be clarified? We would like to encourage companies to provide this detail

EIS metric
Whether EIS test metric which uses average calculation is not adaptable for single polarization active case
Huawei: as we described the EIS method in our paper, we test EIS with different polarization match; the metric is still the same
Qualcomm: the existing metric is appropriate for all UE implementations
Sony: we fully agree with Qualcomm
Samsung: we worry about test time increasing too much with this method
MediaTek: we also think for EIS measurement there is no need to perform polarization scan
Keysight: we don’t understand why this is necessary; it seems this is necessary for a particular UE implementation; do we need to customize test systems for certain UE implementations? Will we have OEM declaration?
Ericsson: we agree with Qualcomm
Huawei: the current method is not adaptable to UE with single polarization Rx; we agree the test time could be increased, but the method resolves a concern; the current method makes the EIS requirement more stringent for such a UE
LGE: if we need something for dual Rx or single Rx, we need separate test method
Sony: we don’t understand the single Rx case; we had agreed we will have MRC receivers (although we did not agree whether they are different polarizations); if these receivers are same polarizations, they don’t give good performance
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10.5.3	Enhanced test methods for inter-band (FR1+FR2) CA
Summary of contributions and views
	AI
	tdoc
	source
	views

	11.5.3
	R4-1913148
	Qualcomm Incorporated
	On enabling single AoA testing for FR2 inter-band DL CA
Proposal []: In case of single AoA inter-band CA requirements, RAN4 shall choose between option 1 and option 2 for verification, where:
Option 1: All DL bands in an inter-band CA configuration are transmitted to the UE in the same polarization
Option 2: The DL bands in an inter-band CA configuration can be transmitted to the UE in different polarizations

	11.5.3
	R4-1913253
	Rohde & Schwarz
	Views on testability of inter-band CA in FR2
Observation 1: Providing DL signals from the same AoA for inter-band CA in FR2 with 2 bands is feasible.
Observation 2: Testability from 1AoA may have similar restrictions as for in-band CA.
Observation 3: Using a DFF 2 AoA system for RF testing is not viable because of the limited scope of supported DUT antenna configurations.
Observation 4: Utilizing the proposed multi-AoA test system from [4] may make 2 AoA testing for inter-band DL CA viable.
Proposal 1: If testing from 2 AoA is required, the 2 AoA RRM setup shall be used.

	11.5.3
	R4-1913548
	Apple Inc.
	Views on test methodology for inter-band
Proposal 1: Intra-band non-contiguous reference sensitivity test methodology can be reused for LB+LB inter-band DL CA in FR2.
Proposal 2: Peak EIS and spherical coverage EIS requirements are defined for LB+HB inter-band DL CA in FR2, such that the EIS CDF is measured for band A while the test system maintains a link with band B, where the UE is configured with RMCs on both bands.

	11.5.3
	R4-1913931
	Anritsu Corporation
	Test system for inter-band DL CA in FR2
Observation 1: Test system needs to be designed flexible as much as possible to avoid adding an impact on the existing (Rel-15) and future requirements. Otherwise even the existing core requirements and test requirements will have to be revisited by adding multiple CA test cases.
Proposal 1: Figure out possible necessary requirements in Release 16 which are related to FR2 inter band CA.
Proposal 2: Allow a use of additional offset antennas for measurement of FR2 RF TRx requirements even with one AoA measurement condition. FFS if there is any needs of additional measurement uncertainty caused by the offset antennas.

	11.5.3
	R4-1914977
	CAICT
	Views on test methods for inter-band CA
not available



Way Forward on inter-band FR2 CA from RAN4 #92bis [R4-1913054]:
-	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.

Discussion
Status of Rel-16 requirement discussion on FR2 inter-band CA

Polarization configuration (Option 1, Option 2 from R4-1913148)

Whether to allow additional offset antennas even with one AoA measurement condition

Apple Inc.
Apple Inc.
