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[bookmark: OLE_LINK4][bookmark: OLE_LINK15]1	Introduction
At the RAN4 # 110bis meeting, RAN4 discussed the RC lab alignment outcome and RC AC harmonization criteria, agreements are captured in the WF [1]. In this contribution, we provide our views on RC and AC harmonization related issues.
[bookmark: OLE_LINK3]2	Discussion
According to the WF in RAN4#110bis, except for the missing n28 TRP TRS results for one lab, all the labs with Reverb chamber system have been well aligned. The average of AC value per-band per-device in R4-2404644 is agreed to be reference value, and the pass fail limits is defined as 0.75*Total harmonization MU. The WF is captured as below:
	Sub-topic 2-2 RC Harmonization and lab alignment 
Issue 2-2-1: Updated RC Lab alignment outcome 
Agreements:
· Based on the analysis in R4-2404644, 3GPP Rel-18 FR1 TRP TRS RC lab alignment activity can be successfully concluded (phase 3):
· 6 labs with Reverb chamber system are well aligned at n78
· 5 labs with Reverb chamber system are well aligned at n28
Issue 2-2-2: Updated RC Lab alignment schedule
Agreements:
· Conclude final Rel-18 RC lab alignment activity in RAN4#111 meeting, with receiving the final results on RC from Samsung lab.
Issue 2-2-3: RC vs AC harmonization criteria 
Agreements:
· Average of AC value per-band per-device in R4-2404644 should be reference value. Pass fail limits as 0.75*Total harmonization MU. The harmonization MU value will be decided next meeting. 


To further analyze the deviation between RC and AC reference values, MU of AC was used as the baseline for Total harmonization MU. Based on 0.75 * Total harmonization MU, the pass fail limit for RC and AC harmonization activity in talk mode and browsing mode was calculated, as shown in the table below. When the Total harmony MU is defined, the corresponding pass fail limit can be updated accordingly.
Table 1 Pass/fail limits based on 0.75*AC MU
	0.75 * AC MU
	Talk Mode
	Browsing Mode

	
	<3GHz (dB)
	>3GHz (dB)
	<3GHz(dB)
	>3GHz (dB)

	TRP
	1.41
	1.47
	1.23
	1.30

	TRS
	1.69
	1.73
	1.55
	1.60


Based on the test results summarized in [2], we further calculated and presented the deviation between the RC results of each testing laboratory and the AC reference value. The TRP results are shown in Table 2, and the TRS results are shown in Table 3. Results exceeding the pass/fail limit are shown in red.


Table 2 Deviation between each test lab's RC results and AC reference -TRP (dB)
	


	Device
	Band
	Talk mode TRP_average (dBm)
	Browse mode TRP_average (dBm)

	
	
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Lab 6
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Lab 6

	LAD1
	n78
	-0.84
	0.05
	0.02
	0.34
	0.56
	-0.89
	-0.30
	-0.02
	-0.13
	-0.18

	LAD2
	n78
	-1.03
	0.54
	0.01
	0.21
	0.38
	-0.09
	-0.01
	-0.45
	0.16
	0.26

	LAD3
	n28
	-1.39
	1.45
	-0.04
	0.33
	0.06
	N/A
	N/A
	N/A
	N/A
	N/A

	LAD4
	n28
	-0.97
	1.21
	0.40
	0.23
	-0.05
	N/A
	N/A
	N/A
	N/A
	N/A



As presented in Table 1, it is evident that the RC measurements across different labs align well with the corresponding AC reference for devices LAD1 through LAD4, operating on bands n78 and n28 under both Talk mode and Browsing mode. 
For LAD1 and LAD2 on band n78, the deviation is minimal and fluctuates around zero, indicating that the RC results are closely aligned with the AC reference value. The maximum positive deviation of 0.56 and the maximum negative deviation of -1.03 are both within the range of 0.75 * AC MU.
For LAD3 and LAD4 operating in n28, although there are fewer comparison data points due to missing values in browsing mode, the existing data shows consistency between RC results and AC reference. However, the maximum deviation is slightly higher than the n78 frequency band, with one test result (1.45dB) slightly exceeding the range of 0.75 * AC MU.
Observation 1: The measurement results confirm that the RC TRP results of LAD1-LAD4 in the n78 and n28 frequency bands are closely aligned with the AC TRP reference across labs, except for one test result in the low-frequency band (n28) that slightly exceeds the range of 0.75 * AC MU.
Table 3 Deviation between each test lab's RC results and AC reference -TRS (dB)
	Device
	Band
	Talk mode TRS_average (dBm)
	Browse mode TRS_average (dBm)

	
	
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Lab 6
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Lab 6

	LAD1
	n78
	1.55
	1.01
	-0.70
	0.91
	0.19
	1.73
	1.24
	-0.55
	1.21
	1.44

	LAD2
	n78
	1.62
	0.49
	-0.95
	1.23
	0.60
	1.45
	1.18
	0.05
	1.35
	1.72

	LAD3
	n28
	3.72
	0.76
	2.03
	1.05
	2.54
	N/A
	N/A
	N/A
	N/A
	N/A

	LAD4
	n28
	1.13
	0.85
	2.77
	0.87
	1.51
	N/A
	N/A
	N/A
	N/A
	N/A



As shown in Table 3, the measurement results indicate that compared to TRP, the difference between RC and AC methods is more significant in TRS measurement. In all devices and labs, the TRS values obtained through the RC method tend to be worse than those measured by the AC method (except for the test results of Laboratory 3 in the n78 band).
Observation 2: Measurement shows that compared to TRP, the offset between RC and AC methods is greater in TRS measurements, and RC typically produces lower values (poorer performance).
In the n78 band, the vast majority of deviations still cluster around small variations, with only two test results slightly exceeding the deviation range of 0.75 * AC MU (the excess is less than 0.02dB), thus basically meeting the predefined pass/fail criteria. This indicates a reasonable degree of consistency between the RC and AC methods in n78 band.
Observation 3: Despite minor deviations, the results of the n78 TRS are basically consistent with the AC reference, remaining within the range of 0.75 * AC MU, reflecting good RC-AC harmonization.
However, the results of the n28 TRS test showed a sharp contrast with other test results, with the deviation of n28 TRS being significantly more pronounced, and multiple measurement results significantly exceeding the range of 0.75 * AC MU. This indicates that under low-band conditions such as n28, the consistency and accuracy of the RC method compared to the AC method are not as good as in higher frequency bands. And due to the lack of n28 browsing mode test results, it hinders a comprehensive evaluation of the performance consistency of RC at lower frequencies. Therefore, further study is needed to investigate whether RC is harmonized with AC methods at lower frequencies (e.g. <1GHz or <3GHz).
Observation 4: N28 measurement results show that the deviation of TRS is large and significantly exceeds the 0.75 * AC MU threshold, indicating that the RC and AC harmonization at low band is not ideal compared to higher frequency bands.
Proposal 1: RC method is well harmonized with AC method in high band (n78).
Proposal 2: The missing results in the n28 browsing mode hinders a complete RC harmonization evaluation in the low frequency range, and further exploration of RC-AC harmonization below 1GHz or 3GHz is needed.
3	Conclusion
This contribution makes the following observations and proposals.
Observation 1: The measurement results confirm that the RC TRP results of LAD1-LAD4 in the n78 and n28 frequency bands are closely aligned with the AC TRP reference across labs, except for one test result in the low-frequency band (n28) that slightly exceeds the range of 0.75 * AC MU.
Observation 2: Measurement shows that compared to TRP, the offset between RC and AC methods is greater in TRS measurements, and RC typically produces lower values (poorer performance).
Observation 3: Despite minor deviations, the results of the n78 TRS are basically consistent with the AC reference, remaining within the range of 0.75 * AC MU, reflecting good RC-AC harmonization.
Observation 4: N28 measurement results show that the deviation of TRS is large and significantly exceeds the 0.75 * AC MU threshold, indicating that the RC and AC harmonization at low band is not ideal compared to higher frequency bands.
Proposal 1: RC method is well harmonized with AC method in high band (n78).
Proposal 2: The missing results in the n28 browsing mode hinders a complete RC harmonization evaluation in the low frequency range, and further exploration of RC-AC harmonization below 1GHz or 3GHz is needed.
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