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1	Introduction 
As defined in [1], there are still questions regarding the impact of the relative phase during the UL MIMO OTA testing while switching TPMI indexes:
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The issue 1-1-2 captured on [1] is related to the Proposals on [2]:
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2	Discussion 
The Requirements for coherent UL MIMO are fully aligned between both core [3] and conformance specifications [4], as follows: 
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Based on the current status of the conformance specification on [4]. The coherent UL MIMO test procedure, test configuration table, scheduling pattern within 20mec measurement, and Test Tolerance are all FFS.
The preliminary test procedure defined in [4] clause 6.4D.4.4.2 is not fully applicable to the proposed UL MIMO OTA test based on the sweep of TPMI indexes. The procedure defined in step 3 calculating ‘Power-ref’ applies to neither Option 1 nor Option 2. Besides, the test configuration table remains FFS.
As defined in [4] the maximum allowable difference of relative phase error is based on core specification in [3] Table 6.4D.4-1, with the addition of test tolerance which remains FFS.



3	Conclusion
An overview of the test procedure's current conformance specification status for the conducted coherent UL MIMO test case was provided.
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Issue 1-1-2: Confirmation of relative phase variation for coherent UL-MIMO

Agreements:

A reference detailed test procedure for coherent UL MIMO testing is helpful for understanding the impacts
of relative phase issue during OTA testing. Further study if the chipset resets relative phase between the two
transmitting ports every time a TPMI is received (i.e. with every DCI received over PDCCH) in case the
index does not change from last value (i.e. same TPMI on consecutive DCI)

The detailed test procedure might be updated based on above feedback.
FFS whether if there is relative-phase-variation difference between conductive testing and OTA testing.

FFS the side conditions for OTA testing should follow the condition described in TS 38.101-1 clause
6.4D.4.

Get feedback from TE vendors about the confirmation of conductive UL-MIMO test case procedure.
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3. Proposal
In this contribution, the following observations and proposals were made:

Observation 1: Single-layer UL-MIMO TRP methodology cannot be based on TPMI selection based
on SRS.

Observation 2: the communication tester cannot configure the TPMI change as a response to the
received SRS.

Proposal 1: chipset and UE vendors must confirm if the UE resets phase between the two
transmitting ports every time a TPMI is received (i.e. with every DCI received over PDCCH) in case
the index does not change from last value (i.e. same TPMI on consecutive DCI).

Proposal 2: if proposal 1 cannot be confirmed, only Case B shall be considered for the phase
variation error analysis (i.e. relative phase between two antennas is a random variable [0, 360]
degrees).
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6.4D.4 Requirements for coherent UL MIMO

For coherent UL MIMO, Table 6.4D.4-1 lists the maximum allowable difference between the measured relative power
and phase errors between any two coherent ports out of the scheduled ports for UL transmission at their respective
antenna connectors in any slot within the specified time window from the last transmitted SRS on the same antenna
connectors, for the 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 each antenna connector is larger
than 0 dBm for SRS transmission and for the duration of time window.

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 phase error Difference of relative power error Time window
40 degrees 4 dB 20 msec

The above requirements when all the following conditions are met within the specified time window:
- UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config
- UE remains in DRX active time (UE does not enter DRX OFF time)
- No measurement gap occurs
- No instance of SRS transmission with the usage antenna switching occurs
- Active BWP remains the same

- EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PSCell or
SCell(s))

- When UE is not configured with uplink switching; or when UE is configured with uplink switching, and
‘fullCoherent’ codebook subset is supported in the corresponding carrier according to the capability
uplinkTxSwitching-PUSCH-TransCoherence and/or uplinkTxSwitching2T2T-PUSCH-TransCoherence; or when
UE is configured with uplink switching, ‘nonCoherent’ codebook subset is supported in the corresponding
carrier according to the capability uplinkTxSwitching-PUSCH-TransCoherence and/or uplinkTxSwitching2T2T-
PUSCH-TransCoherence, and uplink switching is not triggered by the switching mechanisms specified in sub-
clause 6.1.6 of TS 38.214 [10] between last transmitted SRS and scheduled transmission.
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