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Introduction
This Way Forward covers Objective 7 (OTA test methods for 52.6-71GHz) of the Study on enhanced test methods for FR2.
Topics
  Upper frequency limit
Candidate option:
· Option 1 (R4-2114250): Until OOB emissions are agreed/defined for FR2-2, use 71 GHz as upper frequency limit.

Agreement: Until OOB emissions are defined, 71GHz is the working assumption for the upper frequency limit
· The limit will be revisited to consider the OOB boundary

  FR2-2 test system
Candidate options:
· Option 1: Separate test system just for 52.6GHz-71GHz
· Option 2: Introduction of new systems supporting the full range 24.25GHz – 71GHz
· Option 3: Extension of existing systems supporting original FR2 range (<52.6GHz) to support full range (<71GHz)
Agreement: Further study the feasibility of extending existing test systems supporting FR2-1 (<52.6GHz) to support the full FR2 range (<71GHz)
Companies are encouraged to share their views on whether the test system must support simultaneous testing of bands above and below 52.6GHz.

  UE types
Handling UE types
Agreement: The characteristics below will be used as baseline to gather input on target UE types to determine if current test methodologies can be reused.
· Maximum separation between antennas in the device and maximum device size, related to QZ size and chamber size
· Maximum DUT weight, related to the positioner loading capability
· UE array size, typically independent from the UE type but related to the Power Class, which determines the measurement grid (addressed in topic 1.4)

Vehicular UE 
Defer decision on whether embedded UE / OBU / TCU + antenna can be considered the DUT for vehicular UE to RAN4#101-e
· For discussions, industry to provide feedback on testability aspects of vehicular UEs, e.g., full device testing vs embedded UE only testing (with or without ground plane), device sizes/weights, antenna separations, etc.

  UE antenna array size
Agreement: For testability and MU analyses, reasonable worst-case assumptions will be defined (antenna configuration, HPBW) for each power class in FR2-2
· Core requirement (power class) conclusions for array size will be considered
· Until now, core discussions have focused on handheld UE and array size options presented include: 4, 8 and 16 elements (Thread [138]: R4-2114738). No agreements have been made.

Defer decision on worst-case antenna assumptions (antenna configuration, HPBW) for PC1, PC2, PC3 to RAN4#101-e

  MU assessment
Agreement:  Focus on preliminary MU on MOP and REFSENS (as we did in 38.810) as first priority and select low UL/high DL test cases as second priority

Companies are encouraged to share preliminary MU assessment for above agreement and identify any additional MU elements impacted by test system.

  Applicability of Objectives 1 through 5
Agreement:
· The testing time reduction methodologies defined in TR 38.884 will be the basis for B52.6GHz further discussion
· The latest content captured in TR 38.884 will be used as baseline for discussions on the applicability of Objectives 1 through 5 to FR2-2

Companies are encouraged to start providing input on Objectives 1 through 5.

  Maximum SNR derivation for Demodulation test methods
Candidate options for frequency used in maximum SNR derivation:
· 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: Continue the discussion in RAN4 #101e, considering Option 2 and Option 3 as a starting point for further analysis.

  Propagation conditions modeling
For multi-path fading propagation conditions, additional channel models in terms of delay and Doppler spread may be required and are subject to the discussion in RRM and Demodulation sessions (e.g., reduce Delay spread comparing to FR2-2). While general methodology can be reused for Path Delay grid for channel models, further discussion is needed on the modification of fixed quantization grid for the tap delay modeling.

Path delay grid for channel models
Options for Fsample parameter
· Option 1: 2000 MHz
· Option 2: 800 MHz
· Option 3: 400 MHz

Agreement: Continue discussing in the next RAN4 meeting. Further feedback from TE vendors on the maximum feasible Fsample is encouraged.

  UE RF methodology
Companies are encouraged to share their views on whether CFFDNF and CFFNF methodologies should be included for UE RF methodologies instead of DFF methodology.

  Work plan update for Objective 7
Agreement:  The following work plan for Objective 7 is approved (R4-2114249)

RAN4 #100e (August 2021)
· Objective 7 discussions start
· Discuss applicable frequency range to be covered by test system
· Determine whether the test system need to test different frequency bands in the same test system
· Identify upper frequency limit
· Start discussing extending the applicability of the FR2 OTA UE RF/RRM/demodulation test methods defined in TR 38.810, TR 38.884, and TS 38.508-1 whenever possible
· Extension of applicability of permitted methods in TR 38.810 to FR2-2 frequency range (use per test case approach)
· Identify aspects impacting MU
· Start identifying any changes needed (including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria, channel models considered, etc.)

RAN4 #101e (November 2021)
· Further progress on Objective 7
· Finalize applicable frequency range to be covered by test system
· Continue discussing extending the applicability of the FR2 OTA UE RF/RRM/demodulation test methods
· Continue identifying changes needed (including general testing and calibration, permitted test methods, multi-path fading propagation conditions, measurement applicability criteria, channel models considered, etc.)
· Start discussing applicability of Objectives 1 through 5 (enhancements) to FR2-2 frequency range
· Identify new aspects impacting MU

RAN4 #102e (February 2022)
· Conclude Objective 7 and capture outcome in TR 38.884
· Finalize discussion on extending the applicability of the FR2 OTA UE RF/RRM/demodulation test methods
· Finalize changes needed
· Finalize applicability of Objectives 1 through 5 (enhancements) to FR2-2 frequency range

RAN #95e (March 2022)
· Conclude study and submit TR 38.884 for approval
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