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Introduction
This is Way Forward for Rel-18 FR1 TRP TRS WI.
Topic #1: Test methodology related issues
Sub-topic 1-1 Single-layer UL-MIMO TRP test method
Issue 1-1-1: Performance metric for Coherent UE support multiple TPMI index 2~5  
Options for next meeting:
· Option 1 (averaging TRPTPMIx), TRPavg_TPMI: Option 1a averaging 4 TPMIs TRPs, Option 1b averaging 2 TPMIs TRPs
· Option 2 (Max EIRPTPMIx), TRPmax_EIRP_TPMI
· Option 3 (averaging Weighted Radiated Powers) with 4 TPMIs, FFS naming
· Averaging of 4 partial TRPs
· Option 4 (weighted averaging TRPsTPMIx), TRPweighted_avg_TPMI

Agreements:
RAN4 will consider above options and make decisions on a reference/baseline metric next meeting based on majority view. 
The following comparison criteria should be considered for making decisions next meeting.
	#
	Criteria

	
	

	
	

	1
	Testing time (calculated based on R4-2311672), considering multiple AC stabilization times

	2
	Performance metric consistency

	3
	Regulatory impacts

	4
	Statistical properties

	5
	Alignment with Other SDOs

	6
	OEM antenna design 

	7
	Operator network deployment

	8
	Representative of the operation in the field （Realism）



Option 3 and option 4 description listed in Annex of this WF is for information.

Issue 1-1-3: Correction of phase error assumption agreed last meeting for UL MIMO
Agreements:
· correct the range of variable PV in the annex of R4-2321209 from [0, 10(4/10)] to [10(0/10), 10(4/10)]. 

Issue 1-1-5: Test mode for UL MIMO (including coherent/non-coherent UE) 
Agreements:
· UE Test mode is not needed for UL MIMO. 

Topic #2: Rel-18 TRP TRS requirements related issues
Sub-topic 2-1 Rel-18 AC lab alignment activity
Issue 2-1-1: Analysis and conclusion of RAN4 Rel-18 AC Lab alignment activity
Agreement:
· Based on analysis in R4-2401539 and agreed pass fail limits, RAN4 conclude AC lab alignment activity with the following outcome: 
· All 8 labs are aligned at band n78
· 6 labs are aligned at band n28

Issue 2-1-2: Updated AC Lab alignment activity
Agreement:
· Unaligned n28 labs (lab1 and lab3) are allowed to do retesting before RAN4#110bis meeting. They can also contribute n28 measurement campaign results, the results can be considered as RAN4 data pool when lab alignment is confirmed. 

Sub-topic 2-2 RC Harmonization and lab alignment 
Issue 2-2-1: RC Lab alignment criteria 
Agreement:
· Confirm the RC lab alignment pass/fail limits as 0.75*MU for both TRP and TRS, i.e., 0.75*1.9dB for TRP browsing mode, 0.75*2.08 for TRP talk mode, 0.75*2.28dB for TRS browsing mode, 0.75*2.43dB for TRS talk mode. 

Issue 2-2-2: RC Lab alignment outcome 
Agreement:
· based on the analysis in R4-2401539, confirm the phase 1 RC lab alignment outcome, the 5 labs are well aligned with Reverb Chamber system.
· After receiving last two labs’ RC results, the reference value will be updated, and the alignment outcome of all RC test labs should be rechecked and confirmed. 

Issue 2-2-3: updated RC Lab alignment schedule
Agreement:
· Full RC lab alignment activity is expected for completion in RAN4#110bis meeting. Last 2 RC labs are expecting to receive the LADs to their lab ASAP. 

Issue 2-2-4: RC vs AC harmonization criteria 
Agreement:
AC results are reference for comparison. some initial options for further consideration
· Option 1: compare the averaged value of each method
· Option 2: compare the max deviation of RC and AC from each test lab
· Option 3: compare the max deviation of RC and AC across test labs with same device
Further discuss whether some of RC configurations should be clearly specified, if harmonization conclusion is reached. 

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
Agreement:
· The devices for measurement campaign should be within the year of production: from 2021 to 2024
· Confirm the UE information disclosure should use the template in R4-2321191

Issue 2-3-2: Confirm TRP TRS measurement campaign 
Agreement:
· Confirm the updated performance measurement campaign arrangements. 
· Browsing mode measurement campaign and requirements: measurement campaign started after RAN4#110 meeting.
· Talk mode measurement campaign and requirements: measurement campaign started after RAN4#110 meeting. 
· Collecting measurement results from aligned test labs in RAN4#110bis meeting, start the discussion of potential requirements. 
· Conclude final TRP TRS requirements in RAN4#111 meeting, close performance WI.
· Further contribution of measurement results to RAN4 data pool after RAN4#110bis is allowed.

Issue 2-3-3: Measurements plan shared by test labs for performance measurement campaign 
For information: Latest plan from test labs on device measurement for RAN4 data pool
[image: ]
Within the above table, the following devices from operators have been shared to volunteer labs at RAN4#110 meeting for measurement campaign before RAN4#110bis:
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Agreement:
· Based on current feedback of test labs, EU operators could hand carry and transfer devices to test labs during RAN4#110 and RAN#103 meeting (18th Mar).
· Test labs share the UE model information to MCC based on agreed working procedure via template R4-2321191 as soon as possible, better no later than RAN#103 meeting. According to actual measurement progress in each test labs, each test lab can further update the UE information with MCC.
· Statistics of UE information can be shared by RAN4 secretary after post-processing to RAN4 reflector before RAN4#110bis meeting. 

Sub-topic 2-4 additional CBW for band n28/n41/n77/n78 requirements 
Issue 2-4-1: single requirements or 2 set of requirements in RAN4 and other certification bodies?
· Options
· Option 1: Single requirement each band in RAN4 spec, list scaling factor as a note for these band
· Option 2: Two sets of requirements for these bands in RAN4 spec
Way Forward 
· Further discuss next meeting.

Issue 2-4-2: whether UE should pass both requirements?
Agreements:
· Based on traditional certification process of OTA requirements. Passing single requirement per band of each UE is sufficient.

Issue 2-4-3: How to scale the defined large CBW to narrow CBW requirements?
Agreement:
· OTA Requirements for additional CBW should be defined based on scaling of current OTA requirements at that band. 
· The REFSENS RB scaling factor as a starting point which will be checked and confirmed based on measurement results. Considering additional factors is not precluded.

Issue 2-4-4: Testing time reduction method for two CBW measurement
Agreement:
· RAN4 further study the feasibility of single point offset method for different CBW measurements of same band. 

Issue 2-4-5: detailed test parameters for additional CBW
· Options
· Option 1: Case B in figure below (new CBW with different center frequency of original CBW)
· Option 2: Case C in figure below (new CBW with same center frequency of original CBW)


Figure 1: two options for test parameter of alternative CBW 
Agreement:
· Option 1: Case B for additional CBW parameters, confirm next meeting.
· Some measurements results are needed to confirm case B. 

Issue 2-4-6: A measurement activity among some test labs to confirm the above scaling factor and proper center frequency
Agreement:
· Some measurements are needed.

Issue 2-4-7: Limit the additional CBW only for bands n28/n41/n77/n78 without further extension and stated in the spec
Agreement:
· Limiting the additional CBW only for bands n28/n41/n77/n78 without further extension and stated in the spec.

Sub-topic 2-6 Rel-18 TRP TRS requirements work 
Issue 2-6-2: How to define TRP PC3 requirements based on PC2 
Agreement:
· RAN4 further discuss and decide how to define TRP PC3 requirements based on PC2. FFS Whether TDD and FDD could be different.

Issue 2-6-4: Schedule of Rel-18 TRP TRS requirements.  
Ad-hoc agreement:
· The AC lab alignment and measurement campaign is progressing good, no WI extension is considered.



Annex: Definition of Options 3 and 4 for Issue 1-1-1 (for information)

Option 3
The procedure named option 3 as proposed in R4-2400269 may run into difficulties for some of radiation pattern shapes. A simplified procedure is given below. This procedure is simple to implement and avoids the potential difficulties such as finding the main lobe, coordinate transformation, etc.
1. Measure radiated power for all 4 TPMI values, namely TPMI 2, 3, 4 and 5 at all grid points. The measurement can be done either for a single TPMI for all grid points or repeat all 4 TPMI per grid point. The aim is to make available the radiated power values at all grid points for all 4 TPMI indexes.

2. Define an EIRP threshold for the total component EIRPtotal,threshold, above which the weighting value Wi is assigned to a default value of Wi=1. 
EIRPtotal,threshold is defined to be [-10 to -15] dB below the peak of the respective radiation pattern (total component) 
For the grid points with EIRPs (total component) below EIRPtotal,threshold, Wi is defined to be [0.5 to 0.75]. 
3. Calculate Weighted Radiated Power (WRP) using equation (1) and (2) with the above weights Wi

		         (1)

where Wi denotes weight at each grid point and K is given below

			        (2)

4. Repeat step 2 to 3 for all 4 TPMI indexes to obtain 4 WRP values, e.g. WRPTPMI2, WRPTPMI3, WRPTPMI4, WRPTPMI5 corresponding TPMI index 2 to 5

5. The final ERP metric for Option 3 is WRPOption3 and defined as the average of WRP values WRPTPMI2, WRPTPMI3, WRPTPMI4, WRPTPMI5  

Option 4: 

The procedure would be as follows:
1. Perform the spherical measurement using the 4 TPMI as described in the common procedure in TR 38.870, section 7.4.3.3.
2. Calculate the TRP per TPMI as per clause 5.1.1 in TR 38.870, resulting in: 

3. Determine the . For the example, let assume provide the highest number.
4. Determine the  applying a larger scaling factor to the max case identified in step 3 providing the best overall TRP, while the remaining values are scaled with a smaller factor. 

The weights need to be discussed, but total sum of weights must be equal to 1:

Using the example with being the highest number: 


Please note this is just a simplistic formulation for discussion purposes. 
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Aspect / Feature

Table 1, total number of device planned for measurements in each test 

lab before April 2024, RAN4#110-bis, and (within them how many devices 

could be provided by EU operators)

Targets of Rel-18 Requirements

TRS  1Tx TRP PC3 1Tx TRP PC2

How many devices each test lab would like to measure and submit to RAN4 data 

pool before April 2024, RAN4#110-bis? 

Note 1

：

PC3 measurement is not mandatory, given RAN4 agreed PC3 requirements will be defined based on PC2 (same band). If 

test lab has resources, PC3 measurement results can also be submitted.

Note 2:  Max 15 devices, each test lab can submit for each band. 

Note 3: Operators (TIM, Vodafone and Orange) can provide total 16 devices for measurements, if 

test lab would like to perform the testing.

This is the test case targeted to be finalized in Rel-18

n1

n28

n41

n78
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Within Table 1, How many devices each test lab would like to receive from operators?

Table 2, number of device test lab would like to receive from operator, and perform
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