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Topic #1: Test methodology
Sub-topic 1-1 Single-layer UL-MIMO TRP test method
Issue 1-1-1: For fully Coherent UE support multiple TPMI index 2~5  
· Proposals
· Option 1 (averaging TRPs)
· Option 2 (Max EIRPs)

Agreements:
· Focus on performance metric discussion of two options with a goal to select a single metric as baseline in Rel-18. 
· Comparison criteria to assist in down-selection should be discussed in the next meetings

Issue 1-1-3: Requirements work for Option 1 and Option 2 methodology  
Agreements:
· The intention is a single metric and a single requirement, which means one test methodology.  

Issue 1-1-4: Test procedure of Option 2 for fully Coherent UE  
· Proposals
· Proposal 1: In the test procedure of Option 2, the TPMI at each test point should be selected by system simulator based on UE’s SRS rather than sweeping all the applicable TPMIs. 

Agreement:  
· The proposal 1 is not considered in Rel-18
 
Issue 1-1-5: Phase variation for single-layer UL-MIMO 
Agreements:
· The amplitude and phase relative error behaviour longer than 20ms should be considered in coherent UE simulation. The UL-MIMO simulation should be updated based on updated assumption of amplitude and phase.
· Details of amplitude and phase assumptions in Annex part of this WF can be used.

Issue 1-1-6: Test mode for 2Tx UE configuration (including coherent/non-coherent UE) 
Agreements: 
· Further discuss test mode as a backup solution, the corresponding new metric can also be considered. 

Issue 1-1-7: Measurement grid analysis for UL-MIMO  
Agreements: 
· Further discuss whether coarse grid can be used for UL-MIMO TRP testing. Both measurement and simulation are allowed. Outcome of measurement grid for single antenna TRP, if any, can be considered.

Issue 1-1-9: Common test procedure for coherent UE  
Agreements: 
· The common test procedure is endorsed in R4-2321098.

Topic #2: Rel-18 TRP TRS requirements
Sub-topic 2-1 Rel-18 AC lab alignment activity
Issue 2-1-1: AC lab alignment activity status
Agreements:
· Try to resolve LAD4 connection issue, and meanwhile perform measurements with additional LAD5 to move forward. 

Issue 2-1-2: BHH Lab alignment pass/fail limits in Rel-18
Agreement: 
· Similar to Rel-17 lab alignment approach, setting pass/fail limits as 0.75*MU (talk mode) for both TRP and TRS, i.e., ±1.5dB for TRP, and ±1.76dB for TRS as starting point. 

Issue 2-1-3: Analysis of phase 1 AC Lab alignment activity
Agreements:
· Based on agreed pass/fail limits and analysis in R4-2318969, RAN4 conclude phase 1 AC lab alignment activity for band n78 BHH. All the 6 labs have been well aligned with AC test system.

Sub-topic 2-2 RC Harmonization and lab alignment 
Issue 2-2-1: RC Lab alignment criteria and outcome 
Agreements: 
· Setting RC lab alignment pass/fail limits as 0.75*MU for both TRP and TRS, as starting point. Keep further discussion of RC alignment next RAN4 meeting, based on RAN5 outcome of RC MU. 

Issue 2-2-2: RC vs AC harmonization criteria 
Agreements: 
· FFS how to define harmonization criteria of AC vs RC. Encourage companies input on this topic next meeting.

Sub-topic 2-3 Rel-18 TRP TRS measurement campaign 
Issue 2-3-1: updated working procedure for Rel-18 TRP TRS Performance Test Campaign to define requirements
Agreements: 
On top of agreed RAN4 working procedure R4-2316995, the following update is agreed to be updated (updated part is only the bullets with change mark)
5. Test results submitting:
a. RAN4 Secretary will cover the role of the trusted and neutral third party for the whole procedure
b. UE information disclosure: laboratories use the spreadsheet in [TBD] to submit the device information. The UE information should NOT BE CORRELATED with the order in the measurement data submitted by the same lab for the respective list of devices in c, i.e., the UE mode order in the list should be randomly disrupted.
i. Information of the devices that are going to be measured shall be shared with the RAN4 Secretary as soon as available (i.e., before the measurement activity on such devices starts)
ii. The RAN4 Secretary updates the summary of statistical information (see point 5.e) and publishes it to 3GPP RAN4 (i.e., living document) in order to monitor the achievement of the thresholds defined in point 6.b in a timely manner and take the proper actions if these are not met
c. 
d. Skip unchanged part.
e. Skip unchanged part:
f. Skip unchanged part:
viii. Percentage of the devices that are certified by at least one of certification bodies as following: PTCRB ,GCF, and NAL/CTA (Chinese network access licensed test)] /FCC/CE
1. Once the device gets the above certification, for RAN4 discussion that means the device is not a prototype commercially available 
ix. Percentage of the devices that are certified for each certification body (for information only)
x. Percentage of devices that are commercially available
g. The progress in each lab are encouraged to be shared on the RAN4 reflector (for example - how many devices have been measured and on which bands)
i. Information of the devices that are going to be measured should be shared with the RAN4 Secretary as soon as available in order to monitor the achievement of the thresholds defined in point 8.b.
h. TRP and TIS Quantities based on Clenshaw-Curtis quadrature and traditional sin(theta) weighting are both allowed during Performance campaign test. This information should be provided from each test lab when submitting measurement results.
6. Specify TRP TRS requirements:
a. Only the results from aligned labs will be considered for specifying requirements
b. Requirements will not be specified if the following thresholds [further check in RAN4#109] are not satisfied by the devices pool:
i. Minimum number of devices for each band, each device size, each power class: [40] 
ii. Minimum number of device models: [25~30]
iii. Minimum number of devices' vendors: 5
iv. Percentage of devices from [second-half 2021 to 2024]: TBD[100%]: 
v. Percentage of the devices that are certified by PTCRB/GCF/NAL-CTA/CE/FCC: TBD[100%]
vi. Percentage of devices that are commercially available: [100] %

Sub-topic 2-4 Rel-18 TRP TRS requirements work 
Issue 2-4-1: Device Information Collection
Agreements: 
· The Device Information Collection template is agreed in R4-2321191.

Issue 2-4-2: Rel-18 TRP TRS measurement data pool
Agreements:
Rapporteur will initiate an activity among test labs and interested companies those are going to provide devices for measurement campaign, to collect the following information.
· The number of DUTs (minimum 3, maximum 15) for each band the aligned test lab expected to be able to measure and submit to RAN4. 
· Check how many samples interested companies planned to provide for each band (with support of UE pre-configuration for measurements). 
· Whether test lab will measure the provided device based on further decisions between two sides  

Issue 2-4-3: number of receive antennas for n1 or n3 requirements 
Agreements: 
· RAN4 should develop 4Rx requirements based on measurements of 4Rx devices for n1 in Rel-18. 2Rx requirement can also be defined with no 2Rx measurement campaign. Offset approach is considered as a solution to define 2Rx requirements.

Issue 2-4-4: How to identify receive antennas for n1 or n3 UE 
Agreement: 
· Contacting with corresponding OEM for seeking help is the most efficient way.
· RAN4 will further discuss and provide other proper solutions.  

Issue 2-4-5: How to define PC3 requirements based on PC2 
Agreement: 
· For a band supporting both PC2 and PC3, specify PC3 requirements based on finalized PC2 requirements, with [2.5~3] dB offset for TRP as a starting point. Whether single offset to all bands is FFS. Further study impacts on TRS under PC2 vs PC3.

Issue 2-4-6: New CBW for band n28/n41/n77/n78 requirements
Agreements:
· Further check next meetings on adding CBW for the above bands for both TRP and TRS testing. 
· RAN4 should consider the following aspects:
1. Whether 2 set of requirements will be defined in RAN4 and other certification bodies?
2. Whether UE should pass both requirements? The logic on requirements applicability.
3. What is the consistency of these two sets of requirements, can use exactly the same of conducted REFSENS RB scaling? 
4. Consider other techniques for testing time reduction? e.g., Single point offset method. Whether there is MU impacts?
5. What is the test parameter (e.g., aligned with conducted test case, or pure new parameter) for these CBW?
6. Whether a new measurement activity is needed for this?
7. Whether RAN4 will consider additional bands in the future? 


Annex: coherent UL-MIMO simulation assumption (for information)
During TRP measurement, maximum power is transmitted all the time as “power up” command is sent to UE constantly. In other words, there is no need to simulate power control.

Assume the total available power is PT = 10(26/10) mW, PA and PB are conducted power from Antenna A and B, respectively, PV is a random variable between [0, 10(4/10)] with a uniform distribution (to be agreed). Then we have 
PA + PB = PT    (1)
PA = PB * PV    (2)
PA and PB can be solved by putting equation (2) to (1)

PB = PT / (1 + PV)         (3)
PA = PT * PV / (1 + PV)    (4)
During simulations, PV can be generated every T ms. The value T represents how quickly relative power level between antenna A and B changes.
The phase variation for coherent UL MIMO has two scenarios due to different implementations.
Case A: the change of relative phase between two antennas is a random variable [0, 40] degrees with a uniform distribution.
Case B: the change of relative phase between two antennas is a random variable [0, 360] degrees with a uniform distribution.
The reason for the two use cases is that there is about 200ms measurement time including dwell period, etc. Some implementations may send TPMI at the beginning of 200ms, others could send TMPI closer to the actual uplink transmission, e.g. within 20ms of uplink transmission. As those uncertainties cannot be resolved, it is therefore prudent to simulate both scenarios to effectively assess best and worst cases.

