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Topic #1: Anechoic Chamber (AC) test methodology
Issue 1-1-1: Proper TPMI-index for UL-MIMO TRP test 
Agreement: 
· FFS whether dynamic TPMI approach can be considered for RAN4 TRP requirements introduction, further discuss the details on dynamic TPMI approach. 

Issue 1-1-4: Test method for TxD 
Agreements:
· Stick to previous agreement as following:
· Enable 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 1-1-7: General performance metric for UL-MIMO radiated output power test (new item based on offline feedback)

Agreement: 
· For the UL MIMO radiated output power requirement, RAN4 to further discuss the following metrics:
· Option 1: Surface integral of measured EIRP, given fixed TPMI = 2 (NOTE: this metric is TRP-like if normalized by the radiated power of an ideal isotropic radiator)
· Option 2: Surface integral of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum
· Option 3: Surface integral of measured EIRP for each TPMI swept over all applicable TPMI according to the UE capability to obtain TRP-like metric for each TPMI and then average the TRP-like metrics
· Option 4: Spherical coverage CDF of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum
· Other options are not precluded 

Issue 1-2-1: Band Combination for CA 
Agreements:
· FFS CA band combination selection rule for TRP TRS measurement. 

Issue 1-3-1: Environmental condition in the chamber for AC 
Agreements:
· For the room temperature in anechoic chamber, candidate value/range as 18°C to 25°C as baseline assumption for further consideration.  

Topic #2: Reverberation Chamber (RC) test methodology
Sub-topic 2-1 Rationale aspects for RC
Issue 2-1-1: Proper Coherence bandwidth of RC for NR testing
Agreements:
· The minimum coherence bandwidth of RC system should be specified for NR measurement. 

Issue 2-1-2: How to calculate Coherence bandwidth of RC 
Proposals:
· Proposal 1: The current method proposed to validate RC isotropy or Spatial Uniformity is not sufficient for a proper characterization of a RC loaded with absorbers to achieve proper Coherent Bandwidth, which is a pre-requisite to test modulated signals. Another RC Isotropy or Spatial Uniformity validation method compliant with loaded RC shall be determined prior to move forward with RC alignment test efforts, e.g.: Standard Uncertainty on RC Transfer Function (uref) [4] in R4-2300350. 
· Proposal 2: Review and correct the isotropy and CBW test procedure proposal in Annex in R4-2300139. 
Agreements:
· Further check next meeting the above two approaches based on detailed descriptions in TP. 

Issue 2-1-3: Verification procedure for Coherence bandwidth of RC 
Agreements:
· Encourage companies to provide corresponding verification procedure of coherence bandwidth based on the proposed method to calculate Coherence bandwidth in Issue 2-1-2.
· Text Proposals are encouraged for detailed discussion and endorsement.

Sub-topic 2-3 Harmonization activity for RC 
Issue 2-3-1: Framework for RC harmonization 
Agreements: 
· Encourage companies to share views on RC harmonization activity next meeting
Topic #3: Testing time reduction solutions
Sub-topic 3-1 Measurement grid reduction for AC method
Issue 3-1-1: Antenna pattern for measurement grid analysis for AC method
Agreements:
· It is proposed to consider the antenna patterns in Figure 2 in R4-2302519 representative for UEs in scope of this WI for beyond 3 GHz and include them in the measurement grid analyses to determine suitable TRP grids. 

Issue 3-1-2: Test method improvement for TRP 
Agreement: 
· For new measurement grids, limit the TRP quadrature to Clenshaw-Curtis for constant-step size grids above 3 GHz and for simplicity below 3 GHz as well. 
· When the back pole at q = 180° cannot be measured due to obstruction and/or blocking, extrapolation using at least two points within 15° of the pole shall be applied to estimate EIRP/EIS at q = 180° for measurement grids with Dq=Df=45°.

Issue 3-1-3: Metrics for measurement grid MU analysis 

Agreements:
· Consider the aggregate metrics (standard deviation and mean error) from all considered antenna patterns for measurement grid MU purposes going forward. 

Issue 3-1-4: Measurement grids for TRP and TRS

Agreements:
· The table below is agreed for TRP and TRS measurement. 
· [bookmark: _Ref114131785]Table 1: Proposed Minimum Number of Grid Points for TRP/TRS with constant-step size grids
	Test Metric
	Frequency Range
	Quadrature
	[°]
	Min. Number of Grid Points (Note 1)
	Additional MU [dB]
	Fraction of Test Points 

	TRP
	< 3GHz
	sin()
	15
	266
	0
	266/266 = 1

	TRS
	
	
	30
	62
	0.04
	62/62 = 1

	TRP
	
	Clenshaw-Curtis
	15
	266
	0
	266/266 = 1

	TRS
	
	
	30
	62
	0
	62/62 = 1

	TRP
	
	
	30
	62
	0
	62/266 ~ 1/4.3

	TRS
	
	
	45
	~26
	0.04
	26/62 ~ 1/2.4 

	TRP
	> 3GHz
	sin()
	15
	266
	0
	266/266 = 1

	TRS
	
	
	30
	62
	0.11
	62/62 = 1

	TRP
	
	Clenshaw-Curtis
	15
	266
	0
	266/266 = 1

	TRS
	
	
	30
	62
	0.11
	62/62 = 1

	TRP (Note 2)
	
	
	30
	62
	0.11
	62/266 ~ 1/4.3

	TRS (Note 2)
	
	
	45
	~26
	0.23
	26/62 ~ 1/2.4 

	Note 1: The exact number of grid points depends on how the back pole EIRP(=180°)/EIS(=180°) is approximated due to obstruction and/or blocking
Note 2: The overall MU (if adopt coarser measurement grid) shall not be larger than the maximum MU limits.



· The MU value in the table is concluded in RAN4. Detail aspects for MU can be further discussed in RAN5. 

Issue 3-1-5: Applicability of Measurement grids 

Agreements:
· Adding an applicability statement in TR 38.870 that the measurement grid <3GHz is not only applicable for NR, but can also be adopted for GSM/UTRA/E-UTRA TRP/TRS testing. 
· Further discuss how to apply the new measurement grid for certification for previous release, and other SDOs or certification body.
· Note: for 2Tx, the measurement grids should be further studied and confirmed.

Sub-topic 3-2 Other Test Time reduction solutions
Issue 3-2-1: alternative test procedure to reduce testing time 
Agreement: 
· RAN4 can further study the testing time reduction method, e.g., Spiral Scan methodology and Single Point Offset Test Procedure. 

Topic #4: Rel-18 TRP TRS requirements
Sub-topic 4-1 UE information disclosure for Rel-18 TRP TRS requirement
Issue 4-1-1: Disclosed UE information (and thresholds) for Rel-18 TRP TRS requirement work
· Proposals
· Proposal 1: It is proposed to consider the following information in the framework of the performance part: (TELECOM ITALIA)
· Total number of devices
· Total number of models
· Total number of devices’ vendors
· Percentage of devices per vendor
· Percentage of devices per Power Class
· Percentage of devices per each supported band
· Percentage of devices per year of production
· Percentage of the devices that are certified by PTCRB and GCF
· Percentage of the devices per market level (i.e. entry, medium or high level)
· Percentage of devices that are commercially available
· Proposal 2: It is proposed to include the following fields in the datasheet that will be provided to the laboratories for collecting the measurement results: (TELECOM ITALIA)
· Device model
· Device vendor
· Power Class
· Supported bands
· Year of production
· Device certification (PTCRB, GCF, N/A)
· Market level (entry, medium or high level)
· Commercially available (YES or NO)
· [bookmark: _Hlk128031042]Proposal 3: It is proposed to adopt the following thresholds to be satisfied for the statistical relevance validation of the measurement campaign: (TELECOM ITALIA)
· Total number of devices: [>= 50]
· Total number of models: [>= 40]
· Total number of devices’ vendors: [>=5]
· Percentage of devices per vendor: [>= 10%]
· Percentage of devices per Power Class: [TBD]
· Percentage of devices per each supported band: [TBD]
· Percentage of devices per year of production: [TBD]
· Percentage of the devices that are certified by PTCRB and GCF [>= 98%]
· Percentage of the devices per market level (i.e. entry, medium or high level) [TBD]
· Percentage of devices that are commercially available [>= 95%]

· Proposal 4: others
· Recommended WF
· FFS

Issue 4-1-2: How to manage UE information disclosure activity for Rel-18 
· Proposals
· Proposal 1: It is proposed that RAN4 Secretary will cover the role of the trusted third party to collect the measurements results provided by the laboratories and forward them to the RAN4 group after anonymizing the sensitive data. (TELECOM ITALIA)
· Proposal 2: It is proposed that each device model will be identified by a generic label, e.g. “Model A”, “Model B”, etc. If different laboratories will measure the same device model (not necessarily the same physical device), this will be anyway identified under the same label. For example, with reference to Proposal 1, 4 devices of the same model will count as 4 measured devices and 1 measured model. (TELECOM ITALIA)
· Proposal 3: The information reported in the Proposal 1 will be provided by the WI rapporteur together with the curves analysis of the measurements results. (TELECOM ITALIA)
· Proposal 4: same UE information disclosure for Rel-18 MIMO OTA enhancement WI. (TELECOM ITALIA)
· Recommended WF
· FFS

Sub-topic 4-2 Prioritization of Rel-18 TRP TRS requirement work
Issue 4-2-1: Power class
Agreements:
· For bands support PC2 and PC3, both requirements are needed. RAN4 can further discuss how to define PC3, e.g. measurement or offset from PC2.

Issue 4-2-2: Usage scenario 
Agreements:
· Both browsing mode and talk mode shall be covered and the requirements shall be introduced together for the new bands

Issue 4-2-3: Tx capability 
Agreements:
· FFS whether down-selection needed or not among 1Tx and 2Tx
· For phase-1 lab alignment activity, focus on 1 Tx

Issue 4-2-4: Operation mode (SA and EN-DC modes) 
Agreements:
· FFS whether down-selection/prioritization needed or not for SA and EN-DC mode. 
[bookmark: _GoBack]
Issue 4-2-5: RedCap and CA requirements 
Agreements:
· For Rel-18 TRP TRS requirement work, remove RedCap and CA requirements. 

Issue 4-2-6: Band prioritization 
· Agreements:
· Down-selection can be further decided based on feedback from operators 

Topic #5: Rel-17 MIMO OTA, TRP TRS maintenance
Sub-topic 5-1 UE information collection activity for Rel-17 TRP TRS and MIMO OTA
Issue 5-1-1: Template for Device Information Collection
Agreements:
· The template format from R4-2300352 can be considered as starting point, the detailed information needs to be included pending on the decision on issue 5-1-2

Issue 5-1-2: Which UE information can be shared
Agreements:
· It is proposed to disclose the following information in anonymous manner related to the measurement campaigns performed for FR1 TRP/TRS and MIMO OTA performance requirements Rel-17.
· [Total number of models or Number of models per lab per vendor]
· Total number of vendors
· Percentage of devices per vendor
· Percentage of devices per year of production
· Further confirmation from test labs which involved in Rel-17 measurement data campaign required for the willing of collecting above information 

Reference 
[1] R4-2303777 Topic summary for [106][332] NR_FR1_TRP_TRS_enh, Moderator (vivo), RAN4#106
[2] R4-2302881 Ad-hoc minutes for TRP TRS requirements, vivo, RAN4#106


Annex for information: illustration of the swept TPMI approach and possible procedure (Not agreement)
The figure below provides an illustration of the swept TPMI approach, which is applicable to Options 2 through 4 in Issue 1-1-7, (NOTE: the figure uses coherent UL MIMO TPMIs as an example):
[image: ]

Possible TPMI sweep Test Procedure
For the UL MIMO radiated output power test procedure for Options 2 through 4 in Issue 1-1-7 above, current test procedure from TR 38.834 can be re-used with few changes (in red).
8.2.3    Test procedure
For TRP measurement, the evaluations shall be performed at maximum transmit power. 
The measurement procedure includes the following steps:
1) Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2) Connect the SS with the DUT through the link antenna following steps 1 and 2 in section 6.2.1.4.2 of TS 38.521-1 [5] [comment: this reference to TS 38.521-1 needs to be revised] and ensure the DUT transmits with its maximum power.
3) Set the SS to transmit .
4) Measure the power, and calculate  by adding the composite loss of the entire transmission path.
5) Repeat steps 3) and 4) for the remaining  , with i = {3, 4, 5}.
6) Repeat steps 3) to 5) for each measurement point.
 
Option 2
The TRP value is calculated using the TRP integration approaches outlined in Clause 5.1, by taking  at each measurement point.
Option 3
 value is calculated for each  , with i = {2, 3, 4, 5}, using the TRP integration approaches outlined in Clause 5.1 taking  at each measurement point. Final TRP value is calculated as .
Option 4
The EIRPtarget-CDF is then obtained from the Cumulative Distribution Function (CDF) computed using for all grid points.
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