[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #110bis	R4-2405171
Changsha, China, 15th – 19th April, 2024

Title:	On RC harmonization with AC
Source:	OPPO, SRTC
Agenda item:	6.9.1.2
Document for:	Approval
1. Introduction
In the last RAN4#110 meeting, the harmonization method for RC and AC was discussed, and three options were proposed for further consideration [1].
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This contribution provides our considerations and proposals on RC vs AC harmonization criteria and RC test method applicability.

2. Discussion
The purpose of RC and AC harmonization is to guarantee that the measurement results coming from RC labs can have good alignment with those measured from AC labs. From this perspective, Option 1, i.e. comparing the average value of the two methods, is not comprehensive as the harmonization criteria. 

Option 2 is not a proper choice, either. Some lab volunteers participate both AC and RC lab alignment. The deviation from these labs is relatively small, which will more or less twist the deviation between RC and AC.

Option 3 puts all measurement results from RC and AC with one same device to compare the max deviation, which conflicts with the agreement that AC results are reference for harmonization. Meanwhile, for some measurement results, the max deviation is not coming from RC-AC nor RC-RC comparison, but from AC-AC comparison.

Gathering the advantages from the three candidate options, we propose another comparison method as below. 
· Keep the average value of the same device among all AC labs as the reference value;
· Calculate deviation between the reference value and every RC measurement value of the same device;
· Collect the max deviation for TRP and TRS per band per test mode (talk mode or browsing mode)
This approach can pick out the maximum RC deviation compared to the AC reference. The compared results derived from the RC lab alignment [2] are listed as below. It should be noted that some RC lab volunteers are preparing to update the measurement results on n28 TRS. Then the corresponding data below will also be updated.
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The lab alignment pass/fail limits for both AC and RC is 0.75 * MU. The detail values are listed in the below table.
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According to the pass/fail limits, all the max deviations of all confirmed measurement data are within the limits. And the results for n28 will be further updated based on more RC measurement results collected/updated from RC lab volunteers. 

So based on current measurement results, RC test method is well harmonized with AC.

Observation: RC test method is well harmonized with AC based on current confirmed measurement results.

Proposal 1: It is concluded that RC test method is harmonized on the following test cases, other test cases are for further check.
· TRP of high band in talk mode
· TRP of high band in browsing mode
· TRP of low band in talk mode
· TRP of low band in browsing mode
· TRS of high band in talk mode

Based on the above findings, the applicability of RC test method is considered and proposed. The characteristics of RC methodology leads to that TRP and TRS measured under RC labs can not build up the information of radiatd pattern of DUT. Therefore, in general, device manufacturers or certification organizations only need to know the final values of TRP and TRS, then either AC or RC can be used as the test method. On the other hand, in some cases, manufacturers or carriers, not only need to know the final values of TRP and TRS, but also require the radiated pattern to know about the spherical/directional radiation performance. Only AC method can be used for measurement in such situation.

Proposal 2: RC test method can be used for the measurement/certification of DUT when device manufacturers or certification organizations only need to know the final values of TRP and TRS.

Besides, some requirement for RC labs is needed when other SDOs and certification entities adopting RC test method. For RC labs, the lab should keep the test data of golden devices in various operating bands and power levels, as well as phantoms, and these test data shall align with that of certified AC lab with agreed harmonization criteria. With this prerequisite, RC lab can be used for measurement and certification of DUT. And, if necessary, long and short-term golden device recheck can be performed to ensure the availability and accuracy of the RC environment. If new operating bands and phantoms are added, the golden devices data need to be supplemented prior to the relevant test.

Proposal 3: The above requirement for RC labs is needed to ensure the availability and accuracy of the RC environment, when other SDOs and certification entities adopting RC test method.


3. Conclusions
This contribution provides our considerations and proposals on RC vs AC harmonization criteria and RC test method applicability. And provide the following proposal.

Proposal 1: It is concluded that RC test method is harmonized on the following test cases, other test cases are for further check.
· TRP of high band in talk mode
· TRP of high band in browsing mode
· TRP of low band in talk mode
· TRP of low band in browsing mode
· TRS of high band in talk mode

Proposal 2: RC test method can be used for the measurement/certification of DUT when device manufacturers or certification organizations only need to know the final values of TRP and TRS.

Proposal 3: The above requirement for RC labs is needed to ensure the availability and accuracy of the RC environment, when other SDOs and certification entities adopting RC test method.
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Issue 2-2-4: RC vs AC harmonization criteria -

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..
e« 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.
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