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1	Introduction
[bookmark: _Hlk61608935]Discussions regarding FR2-2 test methods began in RAN4 #100e and have since covered the applicable frequency range and test system, UE type considerations and extending the applicability of permitted test methods [1,2]. For Rel-17, focus will be placed on PC3 [3]. Discussions on MU analysis have been deferred until core requirements agree on a baseline antenna array size assumption. Lastly, the UE RF testing methodology enhancements have been completed and their applicability to FR2-2 can now be evaluated [4].

In this contribution, we discuss the UE antenna array size of PC3 and a potential WF for MU derivations. Additionally, we evaluate the applicability of permitted and enhanced test methods.
2	Discussion
UE types
The target device types of the original Rel-15 study and current enhanced SI include handheld UE, laptop, tablet, vehicular UE and FWA [4,5]. While the current test methods in TR 38.810 only considered handheld UEs (power class 3), these can be applied to the remaining devices since they meet PC3’s performance requirements. Extending the methods to other device types also involves modifying relevant parameters according to the specific power class. The impacted parameters were captured in [1] and include the max separation between antennas, max device size, QZ size, chamber size, DUT weight and UE array size. The latter depends on the power class assumptions used in core requirement derivations. For FR2-2, the baseline size assumptions are being discussed and reevaluated [6]. In the upcoming section, we will discuss the UE array size in greater detail. 

UE antenna array size
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).


In RAN4 #101e it was agreed that MU assessment in Rel-17 will focus on PC3 [3]. While deciding what worst-case array size to use in this assessment has been deferred until core discussions agree on an array size assumption, we can discuss the potential options to narrow down potential paths forwards for this objective.

Observation 1: Measurement uncertainty analysis will focus on handheld UEs in Rel-17 and further discussion on its array size is needed before starting the analysis. 


PC3 antenna array
The antenna array size assumptions for core requirements of all FR2-2 power classes are still under discussion [6]. Handheld UEs (PC3) have the smallest form-factor and use the smallest antenna array assumption in core requirement discussions (4-elements). In testability and MU analyses, the worst-case antenna assumption for PC3 is an 8x2 array. Currently for FR2-2, 4-element, 8-element, and 16-element arrays are under discussion for PC3 [6]. It is worth noting that a larger than 16-element array is unlikely in a handheld form-factor due to its size, integration considerations and power consumption demands. While the array size assumption in core requirements may increase, unless the array is larger than 8-elements, we may still be able to reuse an 8x2 array for testability/MU analysis of PC3. In preparation of the core requirement conclusion, it is important to discuss what would be feasible worst-case array sizes for both an 8-element and 16-element array in a handheld form-factor.

Observation 2: For handheld UE in FR2-1, core requirements assumed a baseline 4x1 array, while the testability/MU analyses used an 8x2 array. For FR2-2, array size discussions for core requirements are currently ongoing and may result in a larger sized array.

Proposal 1: RAN4 should discuss feasible worst-case array sizes for both an 8-element and 16-element array assumption.

Considering the timeline of the study item, if no consensus on the array size assumption of PC3 is reached during this meeting, we may proceed with MU derivations based on two separate worst-case sizes:
· 8x2
· Larger than 16-element worst-case (suitable for either an 8-element or larger core array assumption)

Proposal 2: If no conclusion is found for the array size of PC3 in this meeting, derive MU based on two worst-case sizes.

Applicability of permitted test methods
While relevant frequency-dependent parameters need to be updated, the UE RF testing methodology and permitted test methods in TR 38.810 can be extended to FR2-2. As the editor’s note in clause 5 of TR 38.884 states, the baseline UE RF methodology includes testing and calibration of permitted methods along with a preliminary assessment of measurement uncertainty (detailed in Annex B). The latter will be revised for FR2-2.

Observation 3: Besides updating frequency-dependent parameters and relevant assumptions, the permitted RF test methods can be extended to FR2-2.

Proposal 3: Unless otherwise stated, FR2-2 will follow the baseline UE RF methodology detailed in TR 38.810. MU assessment will be revised to reflect proper frequency-dependent parameters and worst-case array size.

Applicability of methodology enhancements
The test methodology enhancements captured in Objectives 1 through 5 of this study also need to be evaluated. In [1], it was agreed that the enhancements content found in TR 38.884 would be used as baseline to start the FR2-2 applicability assessment. Since work on these objectives concluded [4], we can begin this discussion. Furthermore, test time reduction methods have been discussed and agreed to be extended to FR2-2 [3]. Below, we will go over each enhancement and determine the ones that can be extended to FR2-2 and those requiring more time or further discussion.

· Objective 1 – methodology for high DL power and low UL power test cases
· As captured in the agreement below [3], the same test cases can be considered for NF-based solutions applicability in FR2-2

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.


· RAN5 confirmation of NF-based solution applicability may be needed 

· Objective 2 – solutions to minimize the impact of polarization basis mismatch
· Further discuss applicability

· Objective 3 – verification of RF requirements for inter-band FR2+FR2 CA
· Postpone until core requirements are defined

· Objective 4 –extreme temperature conditions for all applicable FR2 UE RF test cases
· Depends on test system for FR2-2 and availability of additional temperature control
· Consider ETC in test system discussions. TE vendor feedback is encouraged.

· Objective 5 – test time reduction
· 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.


· Methods approved for FR2-2 [3]:
· RSRP(B)-based RX beam peak search
· Single link polarization measurement to 2Tx test cases
· Fast spherical coverage method
· Method requiring more time and further discussion 
· New measurement grid (based on 4x2 array) – wait for UE antenna array size to be concluded

Observation 4: Some methodology enhancement techniques for test time reduction (Objective 5) can be extended to FR2-2. Objective 3 should be postponed until these core requirements are discussed and defined. Objectives 1 and 4 need more discussion.

Proposal 4: Applicability of methodology enhancements of three methods in Objective 5 can be extended to FR2-2. Objective 3 discussions should be postponed until core requirements are discussed. Lastly, we should further discuss the remaining objectives. 

3	Conclusions
In this contribution we discussed UE antenna array sizes and how we may address the worst-case size for PC3. Additionally, the applicability of permitted test methods and methodology enhancements to FR2-2 was covered. The following proposals and observations were made: 

UE types
Observation 1: Measurement uncertainty analysis will focus on handheld UEs in Rel-17 and further discussion on its array size is needed before starting the analysis. 

PC3 antenna array
Observation 2: For handheld UE in FR2-1, core requirements assumed a baseline 4x1 array, while the testability/MU analyses used an 8x2 array. For FR2-2, array size discussions for core requirements are currently ongoing and may result in a larger sized array.

Proposal 1: RAN4 should discuss feasible worst-case array sizes for both an 8-element and 16-element array assumption.

Proposal 2: If no conclusion is found for the array size of PC3 in this meeting, derive MU based on two worst-case sizes.

Applicability of permitted test methods
Observation 3: Besides updating frequency-dependent parameters and relevant assumptions, the permitted RF test methods (clause 5.2) can be extended to FR2-2.

Proposal 3: Unless otherwise stated, FR2-2 will follow the baseline UE RF methodology detailed in TR 38.810. MU assessment will be revised to reflect proper frequency-dependent parameters and worst-case array size.

Applicability of test methodology enhancements
Observation 4: Some methodology enhancement techniques for test time reduction (Objective 5) can be extended to FR2-2. Objective 3 should be postponed until these core requirements are discussed and defined. Objectives 1 and 4 need more discussion.

Proposal 4: Applicability of methodology enhancements of three methods in Objective 5 can be extended to FR2-2. Objective 3 discussions should be postponed until core requirements are discussed. Lastly, we should further discuss the remaining objectives.
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