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1	Introduction
TPMI method was concluded as an applicable method to overcome the polarization basis mismatch issue. However, not all the UEs can apply TPMI method, and the agreed scope that can apply TPMI method is Rel-15 and Rel-16 coherent UEs and Rel-16 non-Coherent UEs with uplink full power transmission [1].
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One of the key criteria is that whether the UE is coherent or not.
This paper discusses the definition of the coherent UE for FR2.
2	Discussion
In TS 38.101-2, the definition of the coherent UE for FR2 is captured as below.
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Before making clear the scope of FR2 coherent UE, the concept of the FR1 coherent UE is illustrated. Considering two radiators (antennas) with a distance apart on an FR1 UE, the total radiated energy by two radiators will be expressed as a superposition of the two individual energy by each radiator. The result of superposition will cause the energy from the two radiators constructive or destructive interference, which is related to the phase difference between the two radiators. The working frequency and the distance between the phase centre of the two radiators determine the relative phase difference of FR1 UE.
While for FR2 UE, the situation is changed. There are two or three antenna modules on FR2 UE. However, the UL MIMO does not work based on pair of modules, but it works on the two polarizations of one module. The illustration is shown below to demonstrate the main difference between FR1 and FR2.
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Coming back to the definition of the coherent UE for FR2, to our understanding, different physical antenna ports is corresponding to different polarizations of one of antenna modules on FR2 UE. Unfortunately, this understanding will cause confusion on recognizing the FR2 coherent UE.
From the perspective of the distance between radiators, the relative phase difference should be 0 degree because the phase centre of the two polarizations coincide. This means FR2 UE is coherent UE.
On the other hand, from the perspective of polarization, energy from orthogonal polarizations can not use superposition method. This means FR2 UE is non-coherent UE.
The conflict conclusion above should be noticed and resolved by clarifying the definition of the coherent UE for FR2.
Observation: current definition of the coherent UE for FR2 will cause confusion on recognizing the FR2 coherent UE.
Proposal: RAN4 should clarify the definition of the coherent UE for FR2.

3	Conclusion
Observation: current definition of the coherent UE for FR2 will cause confusion on recognizing the FR2 coherent UE.
Proposal: RAN4 should clarify the definition of the coherent UE for FR2.
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(Obj 2) TPMI method

* NOTE: outcome of Issue 2-1-1

* Agreement

* For 1 layer case, TPMI method is applicable for clause 6.2 of TS 38.101-2 for
Rel-15 and Rel-16 coherent UEs and is applicable for clause 6.2D for Rel-16
nonCoherent UEs with uplink full power transmission.

* 2-port transmission shall be configured for coherent UEs and nonCoherent UEs
supporting full power transmission [mode-1].

* When 2-port transmission is configured for EIRP measurement for test cases in clause
6.2 and 6.2D of TS38.101-2, fixed TPMI index=2 shall be configured.

* Rel-16 Non-coherent UEs which do not support full power transmission and
Rel-15 non-coherent Ues shall be configured with nrofSRS-ports=1.

* Whether further apply optimal TPMI shall be further discussed.

« Companies are encouraged to raise technical clarification on optimal TPMI.
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=6.4D.4 Requirements for coherent UL MIMO.

For coherent m allowable difference between the measured relative power
and phase error: in any slot within the specified time window from the last
transmitted SRS on the same antenna por < purpose of uplink transmission (codebook or non-codebook usage)
and those measured at that last SRS. The requirements in Table 6.4D.4-1 apply when the UL transmission power at
cach physical antenna port is larger than 0 dBm for SRS transmission and for the duration of time window. The
requirement is verified with the test metric of EIRP (Link=TX Beam peak direction, Meas=Link angle). -

Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot
compared to those measured at last SRS transmitted -

 Difference of relative Difference of relative Time window ~ e
phase error - power error =
- 40 degrees ¢ 4dB- 20 msec < o





