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In RAN4#108bis, 2Tx TRP test method was discussed and the WF was approved in [1]. In this meeting, we provide our further views on TRP test method for single-layer UL MIMO and TxD UE.
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Single-layer UL-MIMO TRP test method 
Coherent UE
The agreements of test methods for fully coherent UE supports multiple TMPI index 2-5 were captured as follows.
	[bookmark: _Hlk147855329]Issue 1-1-2: Test Methods for fully Coherent UE support multiple TPMI index 2~5  
Agreements: 
· Capture common test procedure of O1 and O2 into TR, final measured EIRPs processing can be further decided. The performance metric for each approach should also be further discussed.
· Option 1 (averaging TRPs)
· Option 2 (Max EIRPs)
· Test mode is captured in the TR which can be considered as one test method, only if the phase variation issue can not be resolved in O1 and O2. 
· Test mode option 1: Single antenna transmission each time 
· Test mode option 2: Two antenna transmission simultaneously
· Other Test modes are not precluded 


As discussed in previous meetings, for Option 2, the max EIRP at each test point is recoded by sweeping over all applicable TPMIs at each measurement grid. As explained in our contribution in [2], even for a coherent UE, the phase variation impact is not negligible due to the relative phase error between UE’s 2Tx. And phase variation will lead to uncertainty/ non-repeatable problem since the best EIRP might be changing from time to time.
Observation 1: The phase variation impact is not negligible due to the relative phase error between UE’s 2Tx. And phase variation will lead to uncertainty/non-repeatable problem since the best EIRP might be changing from time to time.
In addition, Option 2 assumes that the network can always select the best TPMI/EIRP for UE with the assistance of SRS. Therefore, to measure the real radiated performance of UE, TPMI of UE at each test point should be selected by system simulator based on UE’s SRS that can timely select the best TMPI according to phase variation of UE.
Observation 2: In the measurement, the TPMI of UE at each test point should be selected by system simulator based on UE’s SRS that can timely select the best TMPI according to phase variation of UE.
Therefore, we have the following proposal for the test procedure of Option 2:
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.
As agreed in [1], test mode could be considered only if the phase variation issue cannot be resolved. For the test mode of single antenna transmission each time, UE transmits power with 2 physical antennas separately. TE measures the TRP per physical antenna and then sum two TRP values up. While for the test mode of two antenna transmission simultaneously, it required UE/chipset vendor to fix the phase between two antennas when measuring the EIRP which has been proved to be infeasible. With that, we have the following proposal for the test mode:
Proposal 2: The test mode of single antenna transmission each time, i.e., UE transmits power with 2 physical antennas separately. TE measures the TRP per physical antenna, and then sum two TRP values per antenna up, should be considered as the backup option to solve the phase variation issue for coherent UE. The test mode of two antenna transmission simultaneously should be precluded.
Proposal 3: The performance metric definition for Option 1, Option 2 and Test mode could be as follows:
· Option 1: Average of TRP-like metric
· Option 2: Integration of best EIRP envelop metric
· Test mode of single antenna transmission each time: Sum of TRP-like metric

Non-coherent/partial-coherent UE
For non-coherent UE, the relative phase is not fixed. Therefore, phase variation issue mentioned in section 2.1.1 are also applies for non-coherent UE.
Proposal 4: The test mode of single antenna transmission each time, i.e., UE transmits power with 2 physical antennas separately. TE measures the TRP per physical antenna, and then sum two TRP values per antenna up, should be considered as the backup option to solve the phase variation issue for non-coherent/partial-coherent UE. The test mode of two antenna transmission simultaneously should be precluded.
TxD test method 
The phase variation issue for TxD with CDD implementation is quite similar as non-coherent UE for single-layer UL-MIMO case. In addition, TxD is transparent and highly depends on the UE implementation. 
Proposal 5: The test mode of single antenna transmission each time, i.e., UE transmits power with 2 physical antennas separately. TE measures the TRP per physical antenna, and then sum two TRP values per antenna up, should be considered as the backup option to solve the phase variation issue for TxD UE. The test mode of two antenna transmission simultaneously should be precluded.

Conclusion
In this paper, we discussed the TRP test method for 2Tx UE. The following observations and proposals are made:
Observation 1: The phase variation impact is not negligible due to the relative phase error between UE’s 2Tx. And phase variation will lead to uncertainty/non-repeatable problem since the best EIRP might be changing from time to time.
Observation 2: In the measurement, the TPMI of UE at each test point should be selected by system simulator based on UE’s SRS that can timely select the best TMPI according to phase variation of UE.
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.
Proposal 2: The test mode of single antenna transmission each time, i.e., UE transmits power with 2 physical antennas separately. TE measures the TRP per physical antenna, and then sum two TRP values per antenna up, should be considered as the backup option to solve the phase variation issue for coherent UE. The test mode of two antenna transmission simultaneously should be precluded.
Proposal 3: The performance metric definition for Option 1, Option 2 and Test mode could be as follows:
· Option 1: Average of TRP-like metric
· Option 2: Integration of best EIRP envelop metric
· Test mode of single antenna transmission each time: Sum of TRP-like metric

Proposal 4: The test mode of single antenna transmission each time, i.e., UE transmits power with 2 physical antennas separately. TE measures the TRP per physical antenna, and then sum two TRP values per antenna up, should be considered as the backup option to solve the phase variation issue for non-coherent/partial-coherent UE. The test mode of two antenna transmission simultaneously should be precluded
Proposal 5: The test mode of single antenna transmission each time, i.e., UE transmits power with 2 physical antennas separately. TE measures the TRP per physical antenna, and then sum two TRP values per antenna up, should be considered as the backup option to solve the phase variation issue for TxD UE. The test mode of two antenna transmission simultaneously should be precluded.
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