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1	Introduction 

During RAN4 #103e the discussion on the Working Scope for Alternative test method was introduced. Adopting the proposal #1 from [1]. The following agreement was reach on the WF document [2]:
Sub-topic 2-3 Alternative test method
Issue 2-3-1: General views on Alternative OTA test method
Agreements:
The adoption of an alternative OTA test method that correlate results with Anechoic Chambers, shall be evaluated through a lab alignment measurement campaign with tight harmonization limit to ensure acceptable results correlation with the Anechoic Chamber method.
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
Agreements:
RAN4 further study at least the following aspects for RC based test method:
· the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing
· the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands
· a unique “loading” approach to broaden the coherence bandwidth of the chamber
· how to verify UE TAS OFF in a RC based test system.
· the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing
other aspects are not precluded
















2	Discussion 

The possibility to introduce an alternative test method to anechoic chamber needs to be carefully scrutinized  to avoid undesirable limitations, measurement results discrepancies, and additional uncertainties. The concept of equivalent OTA test methods had been discussed in the past for SISO and MIMO. The scope of this contribution is to initiate a discussion on  pre-requisites to define a comprehensive a methodology to benchmark SISO OTA (TRP & TRS) measurement results, and determine overall preliminary MU and TT that can be applied across methods.

3	Observations and Proposals
Observation #1
In accordance with latest OTA test developments this activity should reuse as much as possible similar guidelines and methodologies, enabling further cross-checking and results validation.
Proposal #1
Harmonize this activity with the working procedure for TRP TRS requirement development  [3]

Proposal # 2
Reference Lab Alignment Device (LAD) definition:
a. Smartphone size: Size 1(width >72mm and ≤92mm)  
b. DUT capability: support for all the Bands n5, n41, n28, n78, and n79, devices supporting only a subset of the above bands can equally be used in the lab alignment campaign. Bands n5, n41 and n78 are the first priority
c. The following selection criteria can also be considered:
i. Year of production: [2020-2022]
ii. Brand variety
iii. Price range (to capture different price segment, including High/Mid/Low-end products)
iv. Popularity
v. Number of bands supported
d. Intended for which market: no limitation
e. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE primary antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign
f. Power Class: PC2 (n5, n41 and n78) 
g. TxD is not allowed
h. For LAD selection: all application will be first come first served; 
i. For each device, all the supported bands information should be shared
j. Its desirable to have a conducted/radiated LAD stability pre-check prior to consider it for measurement campaign

Proposal # 3
Participant labs acceptance criteria:
a. Participating lab should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, CCSA YD/T 1484.6, and/or CTIA OTA Test Plan listed on its accreditation scope. 
b. Anechoic Chamber participating labs should support testing based on 3GPP TR 38.834.
i. Other methods shall be supported by respective 3GPP specification, FFS
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
d. Other test methodology besides the methodology captured in existing TR 38.834 is not precluded and can be considered as long as it can meet the endorsed timeline based on the input from companies. 

Proposal #4
Lab alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. Confirm the reference value derived based on the per-band per-PC averaging approach (linear average with dBm) of lab alignment data pool from ≥3 labs submitted 
c. Apparent outliers will not be considered in averaging process. The value deviates over 1.5*MU from all the other lab’s results should be identified as apparent outlier.
d. Anechoic chamber pass/fail limit for lab alignment should be defined as ±0.75*MU (i.e. 1.34dB for TRP, and 1.65dB for TRS) as baseline. MU value is the expanded MU in TR38.834, i.e. 1.78dB for TRP and 2.20dB for TRS.
i. Other methods pass/fail limit for lab alignment are FFS.
e. Anechoic chamber summation form for TRP and TRS lab alignment should keep consistent during the calculation process of TRP TRS lab alignment from each company, i.e. sinweights approach or Clenshaw-Curtis quadrature integral approximation. Only traditional approach should be used during lab alignment activity to reduce unnecessary uncertainty.
i. Other methods calculation definitions are FFS
Proposal #5
Proposed test cases:
a. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
b. Hand Phantom: Corresponding phantom depends on UE size
c. Operation mode: NR Standalone (SA) 

Proposal #6
Test lab procedures:
a. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. 
b. Time-averaging algorithm (TAA): if supported by UE, test lab should make sure TAA should be disabled. Assistants from OEM or chipset vendor may be needed. TAA OFF can be based on UE declaration.
c. For UE support PC2 at one band, PC3 should not be tested.
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