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10.5	General
Summary of contributions and views
	tdoc
	source
	title and views

	R4-1911500
	Apple Inc., CAICT
	Work plan for FR2 test method enhancement
Proposal 1: The phased work plan, as shown in Tables 1 and 2, is adopted for the FR2 test method enhancement study item.

	R4-1911501
	Apple Inc., CAICT
	TR38.xyz skeleton for FR2 test method enhancement

	R4-1912007
	Rohde & Schwarz
	Views on FR2 test method enhancement
Observation 1: RAN5 is still working on the analysis of current methodologies and already have in plan further improvement of the MTSU.
Observation 2: New methodologies need to provide meaningful improvements over existing ones to be considered as permitted methods.
Observation 3: enabling alternate methodologies to overcome specific issues will limit the applicability of such methods to concrete test cases, what prevents the usage of one test system to cover a majority of test cases.
Observation 4: NFTF is already a permitted method, but there has been no progress to assess the feasibility.
Observation 5: Methods need to meet the threshold MU of the reference method (IFF) according to TR 38.903.
Observation 6: â€œwhite boxâ€ approach will enable the usage of alternate methods like NFTF and DNF under certain conditions.
Observation 8: in case inter-band CA (FR2+FR2) RF conformance requires separate AoAs, it has a major impact on the required methodology.
Observation 8: in case inter-band CA (FR2+FR2) RF conformance requires separate AoAs, it has a major impact on the required methodology.
Proposal 1: RAN4 to send an LS to RAN5 to inform about the start and workplan for this SI and synchronize on the responsibilities for each group beforehand.
Proposal 2: clarify the baseline assumptions used for core requirements definition, including the expected behaviour of the network (i.e. BS receiver(s) / transmitter(s)).
Proposal 3: clarify the assumptions on inter-band CA (FR2+FR2) RF core requirements.
Proposal 4: in case separate AoAs are required for inter-band CA (FR2+FR2) RF core requirements, clarify the set of minimum/maximum angle separation to be tested.



Discussion
Revised work plan (please see R4-1912903) -> endorsed

TR skeleton
R&S: in 38.810 we had test methodologies repeated; we need to be sure that we think about maintaining this new TR; makes sense to focus on methodology point of view instead of issues
Qualcomm: we are OK with either approach; the skeleton that was submitted can also work for us
· endorsed

Overview paper by R&S
Keysight: on P1, we are not sure what needs to be clarified; the MTSU SI is not scheduled to start until after this SI concludes; more LS on MU can confuse the situation; on O2, we think this suggests to change the equivalence concept; on O6, white box indicates direction but not antenna location and can help with MU; we agree with P2; on O3 and P3, P4, it depends on how we test the different component carriers OTA: simultaneously or subsequently?
Anritsu: regarding pol mismatch, we are thinking of categorizing each test case in terms of regulatory impact, which ones need to be checked; methodology might be different; regarding low PSD test cases, we submitted a paper related to the change of metrics of ACLR; we are not sure if we should proceed in this SI or as TEI15
R&S: regarding sync with RAN5 we need to clarify from the beginning who is going to take care of MU if we define new methods; we don’t have a strong view; regarding O2, we think how to solve relaxation issues with current methods, and if we have a different test setup to solve, we are not sure if equivalence criteria should be the same; there is already a WF on FR2 inter-band CA that will clarify assumptions from the core requirement perspective; regarding white box, BS declares axis and direction with a clear definition of what needs to be tested; this is an approach to keep in mind

RAN4 / RAN5 coordination => no strong preference in the room


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

	10.5.1
	R4-1911342
	Anritsu Corporation
	Views on the applicability of NFTF and DNF methods in FR2
Observation 1: There are multiple contradicting demands to take into consideration when estimating the achievable improvements of testability by NFTF and DNF.
Observation 2: There are multiple factors to increase the achievable minimum range length.
Observation 3: There is a concern that the additional measurement uncertainties corresponding to the near field/ black box approach measurement may cancel the other benefits which can be obtained by measuring with short range length.
Observation 4: A reduced path loss which is obtained by measuring a near field may be canceled by the loss of measurement antenna directivity.
Observation []: There is a concern that the additional measurement uncertainties corresponding to the near field /black box approach measurement may cancel the other benefits which can be obtained by measuring with short range length.

	10.5.1
	R4-1911502
	Apple Inc.
	Views on the high DL power and low UL power objective
Proposal 1: Progress the work on the high DL power / low UL power objective in two tracks: one examining possible enhancements to the permitted test methods listed in TR38.810 and another focusing on alternative methods.

	10.5.1
	R4-1912106
	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 compared to IFF and DFF.
Proposal 1: Feedback from industry is requested whether the NF methodologies shall be investigated further if the relaxations can only be reduced by a fraction of the previously communicated relaxations.



Discussion
Qualcomm: proposal to take parallel approaches in 11502 makes sense
Keysight: we need a goal post; we should not study alternate methods if we don’t know the target; we should quantify how much gain we will get; what is the target? 0 dB relaxation? 10? 15?
R&S: similar view to Keysight; if relaxation 0 it would drive how we look at things
Apple: it makes sense to set a target
Qualcomm: in RAN4 do we have the authority to declare that a regulatory requirement may not be met by X dB? We would prefer to let RAN5 to make these decisions on regulatory requirements

Proposal: strive to achieve 0 dB relaxation
Keysight/R&S: RAN5 already strived
R&S: if we strive, then we can focus on alternate methods
Qualcomm: we just can’t set easier goals in RAN4
Apple: can we itemize how much improvement is possible with permitted methods and with alternate?
Qualcomm: while it is difficult for RAN4 to agree on relaxations, any improvement would be welcome in the end; we don’t need to stop work on this
Keysight: we can see 1-2 dB improvement if we only focus on these test cases; with NFTF then we can find 15 dB improvement

[bookmark: _GoBack]NOTE: end of adhoc

Possible enhancements to the permitted test methods in 38.810

Alternative methods

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

	10.5.2
	R4-1911503
	Apple Inc.
	Views on the polarization mismatch objective
Proposal 1: RAN4 should identify a list of possible test methodology enhnacement techniques to address the issues identified with the EIRP measurement in the presence of polarization basis mismatch between the DUT and the test equipment.
Proposal 2: For UEs which exhibit the impact of polarization mismatch on EIRP measurement, it can be useful to quantify the impact on MU when measured according to the permitted methods in TR38.810 and to evaluate the tradeoff between test time and MU improvement as a function of polarization angles used in the sweeping approach.
Proposal 3: RAN4 should strive to enhance the FR2 RF test methodology to remove the necessity of using a UE test mode.

	10.5.2
	R4-1912107
	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.

	10.5.2
	R4-1912314
	Sony
	Views on testability enhancement for UE FR2 test
Observation 1: The current EIS metric is feasible to be applied to different UE RF implementations.
Observation 2: UE RF architecture assumption and deployment scenario can be different based on the band combination.
Proposal 1: If EIS test metric would be modified, the new metric shall be able to distinguish between different performing UEs.
Proposal 2: Any modification on UE RF test shall take the test time into account.
Proposal 3: The impact of any test procedure modification on the UE performance must be motivated.
Proposal 4: Test setup shall be aligned with both the UE RF implementation and the typical deployment scenario.
Proposal []: If EIS test metric would be modified, the new metric shall be able to distinguish between different performing UEs.

	10.5.2
	R4-1912420
	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

EVM measurement

EIS metric



10.5.3	Enhanced test methods for inter-band (FR1+FR2) CA
Summary of contributions and views
From R&S R4-1912007:
Proposal 3: clarify the assumptions on inter-band CA (FR2+FR2) RF core requirements.
Proposal 4: in case separate AoAs are required for inter-band CA (FR2+FR2) RF core requirements, clarify the set of minimum/maximum angle separation to be tested.

Discussion

Apple Inc.
Apple Inc.
