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1.	Introduction
“In RAN1, the virtual concept of an antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed.  Thus, no connection is required between an antenna port and a physical antenna and the UE has the freedom to implement the port as a single physical antenna or as a combination of these antennas.” [1]
Many contributions such as [2] have over the past meetings insisted on the fact that RAN4 should not impose a new requirement on mapping of antenna ports (aka SRS ports or logical ports) to antenna connectors (physical Tx chains) which is currently the case in contradiction with RAN1 as current RAN4 requirements [3] by requiring per-connector EVM testing implies 1:1 mapping, rather than per-layer EVM testing allowing UE design freedom on mapping. RAN4 requirements should then be changed to agree with RAN1 requirements.
However, there is no agreement on that point such that the principal motivation for testing FR1 UL MIMO EVM with a TE MIMO coherent receiver had to be strikethrough from the corresponding WF [4] and it to be simply “noted”.
The aim of this contribution is just to support and acknowledge the insistence of some companies to come to an agreement on the need to resolve the oddity that the design flexibility given by RAN1 is not used in UE implementations due to RAN4 requiring per-connector EVM testing and so 1:1 mapping. 

2.	Discussion
The use of a TE MIMO coherent receiver allows the per-layer EVM measurement and flexibility in the implementation of the G matrix (mapping between SRS ports and antenna connectors) of a UE, the actual per-layer EVM which determining link performance rather than the per-connector EVM which has no proper interest.
Simulation results done for FR2 UL MIMO EVM [5] are shown below for the cases of two different G matrices (identity and rotation matrices), they demonstrate that the TE MIMO coherent receiver can diagonalize even the rotation matrix case before being able to calculate per-layer EVM.
Figure 2.1-1: Evaluation Results – Identity matrix [1 0, 0 1]
[image: ]

Figure 2.1-2: Evaluation Results – rotation matrix [1 -1, 1 1]*1/SQRT(2)
[image: ]
Observation 1: TE MIMO coherent receiver can diagonalize even the rotation matrix (mapping implementation authorized by RAN1) case before calculating layer EVM and give actual link performance.
A list of proposals is listed below, to understand any blocking point for an agreement, all proposals would need to be agreed to move forward for FR1 UL MIMO EVM.
Proposal 1: Agree on the fact that RAN4 cannot supersede RAN1 definition of antenna port which it indirectly does by requiring per-connector EVM testing.
Proposal 2: Agree on the fact that even for FR1 the mapping of SRS ports to antenna connectors in UEs should be made flexible has offered by RAN1 requirements and its antenna port definition.
Proposal 3: Agree on the fact that there is a 1:1 relation between layer EVM and link performance.
Proposal 4: Agree on the fact that there is no 1:1 relation between antenna port EVM and link performance.
Proposal 5: Agree that UL MIMO EVM should be measured by layer and so that section 6.4D.2.1 from 38.101-1 should be modified accordingly.

3. Conclusion
Based on the discussion above, we propose the following:
Proposal 1: Agree on the fact that RAN4 cannot supersede RAN1 definition of antenna port which it indirectly does by requiring per-connector EVM testing.
Proposal 2: Agree on the fact that even for FR1 the mapping of SRS ports to antenna connectors in UEs should be made flexible has offered by RAN1 requirements and its antenna port definition.
Proposal 3: Agree on the fact that there is a 1:1 relation between layer EVM and link performance.
Proposal 4: Agree on the fact that there is no 1:1 relation between antenna port EVM and link performance.
Proposal 5: Agree that UL MIMO EVM should be measured by layer and so that section 6.4D.2.1 from 38.101-1 should be modified accordingly.
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