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Introduction
This Way Forward covers discussions on OTA test methods for 52.6 - 71 GHz (i.e., Objective 7 of the Study on Enhanced Test Methods in FR2)
Topics
FR2-2 test system
Candidate option:
· Proposal 1: Extension of existing systems supporting original FR2 range (<52.6GHz) to support full range (<71GHz). (vivo)
· If the test system supports full range, the MU for original FR2-1 (<52.6GHz) should be revised due to the increased system complexity.
· To reduce the specification impact, two sets of MU for systems supporting FR2 full range or not can be defined.

Agreement: Assess whether test systems supporting the full FR2 range (FR2-1 + FR2-2) are feasible
· Focus upcoming discussions on the preliminary MU of test systems supporting FR2-1 and FR2-2

UE types
MU assessment in Rel-17
Candidate option:
· Proposal 1: MU assessment for B52.6GHz should focus on PC3 in Rel-17 timeline. (vivo)

Agreement: MU assessment for FR2-2 will focus on PC3 in Rel-17 timeline.  This, however, does not deprioritize the general work on other UE types in the WI (i.e., FWA and vehicular).

Vehicular UE
Candidate options:
· Observation 1: The dimensions and weight of the OBU with shark-fin antenna are similar to ones of laptop and FWA devices and therefore these are not expected to block the use of similar OTA methods. The dimensions of the DUT with sufficient GND plane are likely larger that DUT itself in X- and Y-dimension, but actual size of the ground plane and its impact to measurement accuracy is FFS. (LGE)
· Proposal 1: For FR2 Vehicular UE, embedded UE only testing should be adopted. (vivo)

Agreement: Adopt embedded UE only testing for FR2 vehicular UEs. The term embedded UE implies the OBU/TCU + antenna + optional ground plane.
Companies are encouraged to share their views on UE architecture and ground plane details.

Worst-case antenna array assumption
Candidate option:
· Proposal 1: Defer decision on worst-case PC3 antenna assumptions for testability and MU analyses, until RF session has clear conclusions. (vivo)

Agreement: Defer decision on worst-case PC3 antenna assumptions for testability and MU analyses until RF session has clear conclusions.

Test methodology for UE RF
DUT radiating aperture
Candidate option:
· Proposal 1: Reconsider the antenna size (different from 5cm) to define the far-field criteria for FR2-2 DFF. (vivo)

Agreement: RAN4 will revisit the DUT radiating aperture discussion once the antenna array size assumptions have been concluded for FR2-2

CFFDNF and CFFNF methodologies
Candidate option:
· Proposal 1: For FR2-2, CFFDNF and CFFNF methodologies should be included, but not instead of DFF methodology. (vivo)

Agreement: As a starting point, the same High DL power and low UL power test cases for which NF based solutions (i.e. CFFNF, CFFDNF, and CFFdeltaNF) are applicable in FR2-1, can be considered for NF based solutions applicability in FR2-2. In case relaxations are needed for IFF/DFF methods for a given test case, it is up to RAN5 to confirm applicability of NF based solutions.

Testing time reduction
Candidate option:
· Proposal 1: At least, RSRPB based Rx beam peak search, Single link polarization measurement and Fast Spherical Coverage Method can be applied to 52.6-71GHz directly. (vivo)

Agreement: Proposal 1 is agreed.
For RAN4 #102e, companies are encouraged to provide their views on additional applicable enhanced methods to reduce testing time for FR2-2.

Test methodology for UE demodulation and CSI
Propagation conditions
Candidate options:
· General methodology
· Define methodology for multi-path fading and static propagation conditions modelling for FR2-2
· Reuse FR2-1 static propagation conditions methodology for FR2-2
· Path delay grid for channel models
· For multi-path fading channel modelling, use Fsample = 2000MHz

Agreement: Define methodology for multi-path fading and static propagation conditions modelling for FR2-2
· Reuse FR2-1 static propagation conditions methodology for FR2-2
· Channel model parameters i.e. delay spread and Doppler spread need to be defined firstly.
· For multi-path fading channel modelling, further discuss Fsample value with candidate options as following
· Option 1: 2000MHz
· Option 2: 800MHz
· Option 3: 400MHz
· Other options not precluded

SNR definition and Noc levels
Candidate options:
· Define Noc levels for FR2-2 UE demodulation testing based on FR2-1 methodology
· Noc (PC_X, Band_Y) = RESFENSPCX, BandY -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal
· Noc(PC_X, Band_Y) = -155 dBm/Hz + REFSENSPC_X, Band_Y, 100MHz – REFSENSPC3, n260, 100MHz

Agreement: Define Noc levels for FR2-2 UE demodulation testing based on FR2-1 methodology:
· Noc (PC_X, Band_Y) = RESFENSPCX, BandY -10log10(SCSREFSENS x PRBREFSENS x 12) - SNRREFSENS + ∆thermal
· FFS: Noc(PC_X, Band_Y) = -155 dBm/Hz + REFSENSPC_X, Band_Y, 100MHz – REFSENSPC3, n260, 100MHz
· Note: Further confirmation of used parameters is needed based on core requirements definition.

Maximum SNR derivation
Candidate options:
· Option 1: Derive max SNR for low frequency sub-range (~57GHz)
· Option 2: Derive max SNR for maximum frequency (~71GHz)
· Option 3: Derive max SNR at different portions of FR2-2 range (e.g., 57GHz, 71GHz)

Agreement: RAN4 to perform an informative assessment of testable DL SNR range for FR2-2 for maximum frequency (~71GHz) using TR38.810 methodology as starting point.
· Derivation of max testable SNR for other portions of FR2-2 range may be further performed
· Further refinement on the test methodogy from TR 38.810 not precluded
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Annex
GTW discussions (Nov 9th)
FR2-2 test system
Tentative Agreement: Assess whether test systems supporting the full FR2 range (FR2-1 + FR2-2) are feasible
· Focus upcoming discussions on the preliminary MU of test systems supporting FR2-1 and FR2-2
· Determine whether NF test method necessary for test cases beyond which agreed in FR2-1.
GTW discussion:
Apple: For regulatory related test cases, if NF adopted in FR2-2, then how to deal this case?   
Intel: For this case, we may need to separate FR2-1 and FR2-2. 
R&S: We first need to check the feasibilty of existing test method. 
Keysight: The final relaxtion need to be decided in RAN5, RAN4 can do initial study on feasibility methods. 
Apple: Determine whether NF test method necessary for test cases beyond which agreed in FR2-1.
vivo: For NF test method, we have sub-topic 1.3.2. 
Keysight: We already focused on MOP and REFSENS. We believe other cases can be decided by RAN5.
Agreement:
Assess whether test systems supporting the full FR2 range (FR2-1 + FR2-2) are feasible
· Focus upcoming discussions on the preliminary MU of test systems supporting FR2-1 and FR2-2

Vehicular UE
Tentative Agreement: Adopt embedded UE only testing for FR2 vehicular UEs. The term embedded UE implies the OBU/TCU + antenna + optional ground plane.

2nd round discussions: 
Focus discussions on capturing relevant characteristics of the vehicular UE. These may include:
· Agreeing on a formal definition for the term "embedded UE"
· Choosing a baseline architecture for this UE type (such as the shark-fin proposed in R4- 2118869)
· Will another implementation type be considered/defined?

Next RAN4 meeting
· To optimize integration, provide the ground plane as part of the embedded UE
· It is suggested to require the ground plane be completely enclosed within a QZ of 20cm, 30cm, 40cm, or 55cm
GTW discussion:
LGE: Shark-fin as baseline Ok, it’s premature to exclude other cases. 
Keysight: The architecture may not matter as well as we need to agree only embedded UE only for testing. We would like to further discuss the ground plane details in this meeting. 
Agreement:
Adopt embedded UE only testing for FR2 vehicular UEs. The term embedded UE implies the OBU/TCU + antenna + optional ground plane.
Further discuss architecture for this UE type and detailed information related ground plane 

Worst-case antenna array assumption
Tentative Agreement: Defer decision on worst-case PC3 antenna assumptions for testability and MU analyses until RF session has clear conclusions. Common understanding is that the worst-case antenna assumptions for testability should include more elements than what is used in the RF core discussions.

GTW discussion:
Keysight: When we discuss testability we need consider leave some room in future proof manner. 
Apple: RF core requirements are minimum requirements with certain antenna size assumption, meanwhile UE shall have more flexible even with more antenna size. 
Samsung/vivo: We would like to remove last sentence since RF core discussion still not concluded

CFFDNF and CFFNF methodologies
Candidate option:
· Proposal 1: For FR2-2, CFFDNF and CFFNF methodologies should be included, but not instead of DFF methodology. (vivo)

Tentative Agreement: For a given test case, NF based solutions (i.e., CFFDNF and CFFNF) should only be considered if IFF/DFF methods require relaxations as determined by RAN5
GTW discussion:
Apple: For Above 60GHz, RAN5 only start work after RAN4 work completed. 
R&S: We need to follow the existing test applciable rules.
Keysight: This may bring work difficulty to RAN5.
Apple: As starting point, same test applicable rules for NF methods in FR2-1 can be applied for FR2-2. 
Further discuss through email

Propagation conditions
Tentative agreement: 
Define methodology for multi-path fading and static propagation conditions modelling for FR2-2
· Reuse FR2-1 static propagation conditions methodology for FR2-2
· For multi-path fading channel modelling use Fsample value as:
· Option 1: 2000MHz
· Option 2: 800MHz
· Option 3: 400MHz
GTW discussion:
Keysight: We need to time to check what’s the feasible value for Fsample.
QC: This is related to UE implemenation, we need time to check. 
Agreement:
Define methodology for multi-path fading and static propagation conditions modelling for FR2-2
· Reuse FR2-1 static propagation conditions methodology for FR2-2
· Channel model parameters i.e. delay spread and Doppler spread need to be defined firstly.
· For multi-path fading channel modelling, further discuss Fsample value with candidate options as following
· Option 1: 2000MHz
· Option 2: 800MHz
· Option 3: 400MHz
· Other options not precluded

Maximum SNR derivation
Tentative agreement: 
RAN4 to perform an informative assessment of testable DL SNR range for FR2-2 for maximum frequency (~71GHz) using TR38.810 methodology as starting point.
· Derivation of max testable SNR for other portions of FR2-2 range may be further performed
· Further refinement on the test methodogy from TR 38.810 not precluded
GTW discussion:
Keysight: RAN5 made some update compared to TR 38.810
Apple: This work in RAN4 shall help to progress the work in performance requirements. We should take TR 38.810 as reference, and further refinement not precluded. Some parameters also pending RF room discussion.
Tentative agreement (pending on further checking from Keysight by this meeting)
RAN4 to perform an informative assessment of testable DL SNR range for FR2-2 for maximum frequency (~71GHz) using TR38.810 methodology 
· Derivation of max testable SNR for other portions of FR2-2 range may be further performed
· Further refinement on the test methodogy from TR 38.810 not precluded
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