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At the RAN4 #110 meeting, RAN4 discussed OTA requirements for additional CBWs and how to define PC3 requirements based on PC2, agreements are captured in the WF [1]. In this contribution, we provide our further views on Rel-18 TRP TRS requirements work.
[bookmark: OLE_LINK3]2	Discussion
2.1 Additional CBW for band n28/n41/n77/n78 requirements
In terms of obtaining OTA requirements for additional CBW, the RAN4 # 110 meeting agreed to use the OTA requirement under original CBW as the baseline and the REFSENS RB scaling factor as the starting point. This factor will be further checked and confirmed based on measurement results.
	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 2-4-6: A measurement activity among some test labs to confirm the above scaling factor and proper center frequency
Agreement:
Some measurements are needed.


Based on the agreement in the WF, we conducted OTA tests on a 5G commercial device to validate the feasibility of achieving OTA performance requirements for additional CBW utilizing the REFSENS RB scaling factor approach. Firstly, we tested the TRS performance of 100 MHz CBW in the n78 frequency band following the configuration outlined in TS38.161. Subsequently, we tested an additional 20 MHz CBW TRS. Meanwhile, based on the test results of a 100 MHz bandwidth, we used the REFSENS RB scaling factor method to scale the 20 MHz CBW and obtained the scaled OTA results. The results are as follows:
	
	TRS_100M_Meas
	TRS_20M_Meas
	TRS_20M_Scaled
	TRS_20M_Meas - TRS_20M_Scaled

	Device A n78
		-88.36 dBm



		-95.77 dBm



		-95.64 dBm



	-0.11 dB


The difference between the measured and scaled TRS values for the additional 20 MHz bandwidth was minor, amounting to only -0.11 dB. This small discrepancy between the measured and scaled TRS values for the 20 MHz bandwidth demonstrates the potential accuracy of the REFSENS RB scaling approach in predicting OTA performance for different bandwidths. 
Observation 1: The minor discrepancy between measured and scaled TRS values (-0.11 dB) for the 20 MHz bandwidth underlines the feasibility of using the REFSENS RB scaling approach to define OTA requirements for additional CBW. 
Proposal 1: Preliminary testing result confirmed the feasibility of obtaining OTA requirements for additional CBW using the REFSENS RB scaling factor.
Given the limited availability of lab’s resources, our testing was conducted exclusively on a single frequency band of one smartphone device. It should be noted that this constraint implies that our findings may not fully represent the statistical outcomes that could be obtained from a larger sample size. Additionally, the results might not accurately reflect the results across other frequency bands. Therefore, while the preliminary data from our focused test provides valuable insights, especially regarding the feasibility and accuracy of the REFSENS RB scaling approach, the limitation should be considered when interpreting our results and its applicability to wider contexts.
Observation 2: Due to the limited scope of the test, these results should be interpreted with caution, as they may not fully represent a broader range of devices and frequency bands.
Proposal 2: Further testing is proposed to validate the REFSENS RB scaling method for determining OTA requirements for additional CBW, ensuring accuracy and applicability across diverse scenarios and frequency bands.
Recognizing the imperative of reducing testing time while maintaining accuracy, RAN4 has committed to exploring the feasibility of the Single Point Offset Test method for conducting measurements across different CBWs within the same frequency band.
	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. 


Therefore, we further expanded the initial test by employing the Single Point Offset Test method for the 20 MHz CBW， case B in above figure is used. To save testing time, only middle channel of n78 for TRS testing is selected. The following steps were taken in this process:
1. Initially, TRS tests were carried out for a configuration with a 100 MHz bandwidth. 
2. Locating the orientation and polarization for where the maximum radiate sensitivity was observed in this channel. 
3. At this identified position and under the same polarization conditions, the bandwidth configuration was switched to 20 MHz. Following this, the EIS test was conducted.
4. The offset between EIS_20M and EIS_100M at this position was calculated. This offset was then used to derive the TRS for the 20 MHz bandwidth (TRS_20M). 
The measurement results are as below:
	
	TRS_100M_3D
	TRS_20M_3D
	TRS_20M_SPOT
	TRS_20M_3D - TRS_20M_SPOT

	n78
		-88.36 dBm



		-95.77 dBm



		-95.36 dBm



	-0.41 dB


It is noted that throughout the testing process, the DUT was not physically touched, ensuring continuity and consistency in the test conditions. 
Based on the test results, it was observed that the EIS values obtained from SPOT were quite consistent with the directly measured EIS results across each direction. The final TRS results showed a deviation of only 0.41 dB. This minor discrepancy indicates the potential feasibility of the SPOT method in reducing testing time for estimating the TRS across different CBWs, while maintaining a reasonable level of accuracy. 
Observation 3: The EIS values obtained from SPOT were quite consistent with the directly measured EIS results across each direction. The final TRS results showed a deviation of only 0.41 dB.
Proposal 3: Testing result preliminary confirmed the feasibility of single point offset method for different CBW measurements of same band. 
Similarly, for the validation of SPOT testing, the limitation in the number of test samples should be considered when interpreting the results and its applicability to wider contexts.
2.2 Define TRP PC3 requirements based on PC2 
For the TRP performance of PC2 and PC3, the main difference comes from the gap in maximum output power. 
The maximum UE power without taking into account the tolerance is 26dBm for PC2 and 23dbm for PC3. Intuitively, the maximum output power difference between PC2 and PC3 is 3dB, that is, the PC3 TRP performance requirement can be converted by the following equation: TRP (PC3)=TRP (PC2) - [3] dB.
However, an extra tolerance is allowed when the UE transmits at its maximum output power, as shown in Table 6.2.1.3-1 in [2]. In practical implementation, UE often opts to radiate at higher power levels within the permissible range to achieve better radiative performance and gurantee improved uplink coverage. When the PA has superior and more stable performance, the device is able to transmit closer to the allowed upper power limit. This is particularly evident in PC3 UEs, where the RF front-end link has matured over years of development, allowing PC3 UEs to exceed an output power of 24dBm for enhanced uplink coverage.
However, in contrast to PC3 UEs, PC2 UEs may face challenges in stable transmission at power levels beyond 26dBm, especially in FDD bands, mainly due to limitations in PA capabilities. Consequently, given the differences in average performance levels of PAs between PC3 and PC2, the actual implementation results in a TRP performance offset is most likely smaller than the 3dB difference introduced by power class distinctions. Therefore, when assessing and setting TRP performance requirements, these practical factors should be considered to ensure that the evaluations more accurately reflect the differing capabilities of these devices.
Observation 4: The TRP performance offset between PC2 and PC3 UEs should be less than 3dB when take practical implementation into consideration.
[bookmark: _Hlk135091001]Instead of simply depending on the power classes level without tolerance, the actual implementation of the UE should be taken into consideration when setting a suitable performance requirement for PC3 UEs based on the PC2 requirements. As a result, it is suggested to specify a fixed offset as 2.5dB, i.e., TRP (PC3)=TRP (PC2) - 2.5 dB.
Proposal 4: Obtain the PC3 TRP requirement using a 2.5dB offset from the PC2 requirement, i.e., TRP (PC3)=TRP (PC2) - 2.5 dB.
3	Conclusion
This contribution makes the following observations and proposals.
Observation 1: The minor discrepancy between measured and scaled TRS values (-0.11 dB) for the 20 MHz bandwidth underlines the feasibility of using the REFSENS RB scaling approach to define OTA requirements for additional CBW. 
Proposal 1: Preliminary testing result confirmed the feasibility of obtaining OTA requirements for additional CBW using the REFSENS RB scaling factor.
Observation 2: Due to the limited scope of the test, these results should be interpreted with caution, as they may not fully represent a broader range of devices and frequency bands.
Proposal 2: Further testing is proposed to validate the REFSENS RB scaling method for determining OTA requirements for additional CBW, ensuring accuracy and applicability across diverse scenarios and frequency bands.
Observation 3: The EIS values obtained from SPOT were quite consistent with the directly measured EIS results across each direction. The final TRS results showed a deviation of only 0.41 dB.
Proposal 3: Testing result preliminary confirmed the feasibility of single point offset method for different CBW measurements of same band. 
Observation 4: The TRP performance offset between PC2 and PC3 UEs should be less than 3dB when take practical implementation into consideration.
Proposal 4: Obtain the PC3 TRP requirement using a 2.5dB offset from the PC2 requirement, i.e., TRP (PC3)=TRP (PC2) - 2.5 dB.
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