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1	Introduction 
RAN4 #104-bis-e the WF [1] captured the agreements achieved during the meeting. In this contribution we’ll address some of the aspects of the WF that can be supported by Apple and its preferences:
2	Observations on UL MIMO test  methods
Based on agreements defined in [1], the following issues will be discussed in this contribution:[image: Graphical user interface, text, email  Description automatically generated]
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Observation 1 (Issue 2-1-3): 
As previously discussed on [2-4] and also observed in [5] the phase variation on the signal delivered to antennas can have a large phase variation, and in some cases such phase can drift over time due intrinsic devices characteristics. The impact of phase variation in both non-coherent and coherent UEs and results uncertainty and reproducibility needs to be fully understood prior to move forward.
Proposal 1:
Define as  first priority TPMI 0 and 1 for non-coherent devices considering the linear combination of separately measurement of TPMI 0 + TPMI 1 results.
Proposal 2:
Define as second priority TPMI-based TRP measurement with two antennas transmitting simultaneously, considering a parallel study on the phase difference (and drift) impact on the TRP measurement uncertainty and reproducibility.
Observation 2 (Issue 2-1-5):
Based on the argument discussed above on the Observation 1 (Issue 2-1-3), a single TPMI used for all test positions in the TRP test could give rise to destructive interference issues, as had been discussed in the Rel-17. The impact of the phase between antennas in the TRP measurement uncertainty and repeatability needs to be studied prior to define the TPMI index implementation.
Proposal 3:
Conduct a data based study to define the impact of TPMI index selection on the measurement uncertainty and lab repeatability.
Observation 3 (Issue 2-1-6):
In real environment conditions the codebook-based transmission precoding matrix W index might vary. As also stated on [6], further study on test environments conditions to alter measurement uncertainty and results repeatability need to be evaluated. Optimization of EIRP based on TPMI selection can be a relevant methodology to address both coherent and non-coherent UEs.
Proposal 4:
Conduct a data driven study to determine the feasibility and impact of EIRP measurement based on TPMI dynamic selection.
Observation 4 (Issue 2-1-7/8):
The test methodology for UL MIMO  devices needs to be defined based on devices capabilities.
Proposal 5:
UL MIMO capable devices needs to follow different TRP requirements for coherent and non-coherent implementations.
Observation 5 (Issue 2-2-2):
Same technical argument adopted on Observation 1. 
Proposal 6:
Define as second priority 2Tx TRP (general for TxD and TPMI based TRP) with two antennas transmitting simultaneously, considering a parallel study on the phase difference (and drift) impact on the TRP measurement uncertainty and reproducibility.




3	Conclusions and Proposals

This paper discussed open topics related to UL MIMO TRP methodologies, and based on above observations proposed the following actions:
Proposal 1:
Define as  first priority TPMI 0 and 1 for non-coherent devices considering the linear combination of separately measurement of TPMI 0 + TPMI 1 results.
Proposal 2:
Define as second priority TPMI-based TRP measurement with two antennas transmitting simultaneously, considering a parallel study on the phase difference (and drift) impact on the TRP measurement uncertainty and reproducibility.
Proposal 3:
Conduct a data based study to define the impact of TPMI index selection on the measurement uncertainty and lab repeatability.
Proposal 4
Conduct a data driven study to determine the feasibility and impact of EIRP measurement based on TPMI dynamic selection.
Proposal 5:
UL MIMO capable devices needs to follow different TRP requirements for coherent and non-coherent implementations.
Proposal 6:
Define as second priority 2Tx TRP (general for TxD and TPMI based TRP) with two antennas transmitting simultaneously, considering a parallel study on the phase difference (and drift) impact on the TRP measurement uncertainty and reproducibility.
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Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing

Agreements:
Whether a single TPMI index can be used to measure TRP in UL MIMO is FFS
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Issue 2-1-6: Dynamic TPMI selection for TRP testing

Agreements:
FFS whether define a methodology to optimize EIRP based on TPMI selection
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Issue 2-1-7: 2Tx test method applicability (TRP)

Agreements:
Applicability of TPMI-based TRP testing (if adopted) should be defined.
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Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx

Agreements:

RAN4 should further study whether TRP and TRS test methods and requirements should be defined based on the same set
of configurations, i.e., 1Tx TRP and TRS, 2Tx TRP and TRS. FFS applicability of test methods and requirements
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Issue 2- Phase impact when measure 2Tx TRP (general for and TPMI-based TRP)
Agreements:

Study the impact of phase variation between two antennas when measuring the TRP.
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Issue 2-1-3: Basic assumption for TPMI-based TRP testing

Agreements:

Proposal 1: TPMI-based TRP measurement (if adopted) can be performed with two antennas transmitting together as Lst
priority. Phase impact should be studied.

Proposal 2: Whether TPMI-based TRP measurement can be performed with individual antenna separately, is FFS.




