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1 Topic #1: Anechoic Chamber (AC) test methodology

1.1.1 Sub-topic 1-1 2Tx test method

Issue 1-1-1: Power Class 1.5, general aspect for UL-MIMO and TxD UE capability 

Agreement: 

· For PC1.5 UE, if UE supports both single layer UL-MIMO mode 1 and TxD, then only test UE under one mode. 

Issue 1-1-2: Power Class 2, general aspect for UL-MIMO and TxD UE capability 

Agreement:

· For UE with at least 1 full power PA of 26dBm, then UE shall be verified under 1Tx case only. 

· For UE which support single layer UL-MIMO and/or Tx diversity without full power PA of 26dBm, then UE shall be verified with test method for 2Tx under manufacture declaration. 

Issue 1-1-3: General testing procedure for 2Tx TRP test 

Agreements:

· Stick to previous agreements with 2Tx antenna active simultaneously for 2Tx testing as 1st priority

· Sequential 1Tx test and then sum up with FFS data processing approach can be further studied as 2nd priority
Issue 1-1-4: UL modulation parameter for single-layer UL-MIMO and TxD TRP test 

Agreements:
· Adopt DFT-s-OFDM QPSK for 2Tx TRP testing, i.e., DFT-s-OFDM QPSK. 

Issue 1-1-5: Proper TPMI-index for UL-MIMO TRP test 

Agreements:

· RAN4 can further study the TPMI index for single-layer UL MIMO TRP testing. 

· TPMI index selection and single TPMI index approaches can be considered

· Dynamic TPMI-index is not precluded

Issue 1-1-6: Other aspects for UL-MIMO TRP test 

Agreements:

· FFS whether UL MIMO capable devices needs to follow different TRP requirements for coherent and non-coherent implementations. 

· RAN4 can further study the phase difference variation of single-layer UL MIMO TRP test.
· Companies are encouraged to bring data-based study to define the impact of TPMI index selection on the measurement uncertainty and lab repeatability

· Companies are encouraged to bring data-based study to define the impact of single TPMI on the TRP measurement, including the metric’s efficacy

Issue 1-1-7: Test method for TxD 

Agreements:

· Send the LS in R4-2220266 to RAN5 on seeking more information on TxD configuration.
Issue 1-1-8: other aspects for 2Tx 

Agreements:

· FFS whether the MU contribution of 2Tx with different phase variation range should be considered. 

1.1.2 Sub-topic 1-2 RedCap test method

Issue 1-2-1: Test parameters for each band of RedCap testing

Agreements:

· Selecting one channel bandwidth per band for RedCap TRP and TRS tests. Default channel bandwidth is mid channel bandwidth defined in TS 38.508-1 Table 4.3.1.0A-1 RedCap UE Mid Test Channel bandwidth. 

· Providing a TP with detailed parameters (similar to the table format in the agreed R4-2218842) for each band of RedCap next meeting.
Issue 1-2-2: Other aspects for RedCap testing

Agreements:

· FFS whether RAN4 should define a new measurement grid or new test configurations specifically (e.g. lower UL power for TRS) for NR RedCap UE.
1.1.3 Sub-topic 1-3 CA test method

Issue 1-3-1: Band Combination 

Agreements:

· RAN4 should first discuss and decide a CA band combination selection rule. 

2 Topic #2: Reverberation Chamber (RC) test methodology

2.1.1 Sub-topic 2-1 Rationale aspects for RC

Issue 2-1-1: Isotropy definition for RC system

Agreements:

· Use isotropy definition (d) given in equation B.1 of [IEC 61000-4-21: EMC, Part 4; Section 21] with a pass/fail limit of 3dB for frequencies between 0.4 GHz and 6 GHz. 
· Test zone definition must maintain ½ wavelength from conducted surfaces of the chamber. 

· Companies are encouraged to bring data-based study to define the impact of single TPMI on the TRP measurement, including the metric’s efficacy.
Issue 2-1-2: Coherence bandwidth of RC 

Agreements:

· RAN4 should define the minimum coherence bandwidth for FR1 bands. 

· Encourage companies to perform more analysis/measurement for the impacts of coherence bandwidth on TRS measurement with different DL single Channel bandwidth, with the following parameter to align results/outcome:

· n78 with centre frequency and CBW values as [5MHz, 10MHz, 20MHz, 50MHz, 100MHz]

Issue 2-1-3: Verification procedure for Coherence bandwidth of RC 

Agreements:

· RAN4 should define detailed procedure for measurement and calculation of chamber Coherence Bandwidth. 

· Encourage interested companies to provide Text Proposals for the definition and verification of coherence bandwidth
Issue 2-1-4: Absorber-based loading approach to broaden/ensure required Coherence bandwidth

Agreements:

· RF absorber-based loading approach can be used in the RC system to ensure the required coherence bandwidth. 
· How to perform absorber-based loading approach should be defined together with coherence bandwidth in Issue 2-1-3
2.1.2 Sub-topic 2-2 Settings and Test procedure for RC

Issue 2-2-1: Minimum Number of samples for RC test

Agreements
· Generally, reuse 100 samples for both TRP and TRS testing. Further study whether more samples as 200 should be used for TRP to reduce the MU.
Issue 2-2-2: The minimum distance for device placement in the Chamber

Agreements:
· Define a maximum test zone size based on chamber configuration. The minimum distance for device placement in the RC where the fields are indeed statistically uniform should be >1/2 lambda from conductive surfaces and >0.7 lambda from absorptive. 
Issue 2-2-3: UE TAS OFF verification procedure in RC

Agreements:
· UE TAS OFF verification is not needed in RC based test system. 
2.1.3 Sub-topic 2-3 Harmonization activity for RC

Issue 2-3-1: Framework for RC harmonization 

Agreements: 

· Encourage companies to provide views on RC harmonization activity.
3 Topic #3: Testing time reduction solutions

3.1.1 Sub-topic 3-1 Measurement grid reduction for AC method

Issue 3-1-1: Antenna pattern for measurement grid analysis

Agreements:
· Adopt the antenna patterns shared in R4-2218848 for measurement grid analysis >3GHz. 

Issue 3-1-2: Frequency division for FR1 

Agreement: 

· Separate FR1 into two sub-ranges for measurement grid i.e., f<3GHz and f>3GHz.

Issue 3-1-3:  Representative antenna pattern and derived measurement grid 

Agreements:
· Adopt the proposed constant-step size grids for TRP/TRS and additional MUs summarized in Table below for handheld UEs, first priority of Rel-18 FR1 TRP TRS WI. 

· Table 1: Proposed Minimum Number of Grid Points for TRP/TRS with constant-step size grids

	Frequency Range
	Test Metric
	Quadrature
	 [°]
	Min. Number of Grid Points
	Additional MU [dB]
	Fraction of Test Points 

	<3 GHz [1]
	TRP
	Clenshaw-Curtis
	30
	62
	0.00
	62/266 ~ 1/4.3

	
	TRS
	Clenshaw-Curtis
	45
	26
	0.08
	26/62 ~ 1/2.4 

	[>3 GHz] 
	TRP (Note 1)
	Sin(theta)/ Clenshaw-Curtis
	15
	266
	0.00
	266/266 ~ 1

	
	TRP
	Clenshaw-Curtis
	30
	62
	0.07
	62/266 ~ 1/4.3

	
	TRS (Note 1)
	Clenshaw-Curtis
	30
	62
	0.07
	62/62 ~ 1

	
	TRS
	Clenshaw-Curtis
	45
	26
	0.21
	26/62 ~ 1/2.4 

	Note 1: The legacy grids are included here in case the increase in MU for the coarser grids cannot be supported. 


· RAN4 should further check the applicability of above measurement grids for f>6GHz. More antenna pattern and analysis are encouraged.

· Encourage OEMs to provide more antenna patterns with fine grids for typical UEs above 5GHz to perform measurement grids analysis.

3.1.2 Sub-topic 3-2 Other Test Time reduction solutions

Issue 3-2-1: Other TRP and TRS testing time reduction solutions

Agreement: 
· RAN4 can further discuss the test method MPAC with switch matrix and NTFT, and MPAC with multi-receivers and NTFT. 

4 Topic #4: TP split for TR 38.870 drafting

Agreements:

· It is recommended to provide the TPs to draft TR 38.870 based on the following work split:

	 Clause in TR 38.870
	TP owners

	Draft TS structure, editorial correction, general information of each Clause, etc
	 vivo

	4. General
	 vivo

	5. Performance metrics
	 CAICT, Samsung

	6. UE positioning guidelines
	 vivo, CTIA

	7. Anechoic Chamber method (Reference method)
	 Apple, CAICT, QC, Samsung

	8. Alternative test methodology
	 CAICT, QC, OPPO

	9. Testing time reduction methodologies
	Keysight, vivo

	Annex A: UE coordinate system
	 OPPO

	Annex B: Estimation of Measurement uncertainty
	 R&S, Huawei

	Annex C: Environmental requirements
	 Huawei

	Annex D: Phantom Definition
	vivo, CTIA

	Annex E: Harmonization outcome of Alternative method and Reference method
	 CAICT, OPPO


Note: TP alignment discussion for each session with more owners before each RAN4 meeting is encouraged.
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