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1. Introduction
For several meetings, there has been a discussion on the EVM requirement for the UE when it is configured for two-layer uplink MIMO transmission. The Way Forward [1] seeks to clarify the EVM measurement conditions for UL-MIMO with regards to issues such as the reference point for EVM calculation, the mapping between the logical antenna port and the physical antenna connector, and other issues.
In this contribution, we provide our comments on the points to be resolved in [1].
2. Unresolved Issues
The primary unresolved issues in [1] are the following:
· The mapping between the antenna port and the antenna connector in a UE

· The reference point for the EVM measurement
2.1. The mapping between antenna port and connector in a UE
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.  
Observation 1:	RAN4 should not impose a new requirement that an antenna port map to an antenna connector. 
2.2. The reference point for the EVM measurement
If the antenna ports used to transmit the two layers for uplink MIMO are each mapped to two physical antennas, then it is not possible to measure the EVM for either layer at a single antenna connector as both signals will be present at each connector and they will interfere with each other.
Furthermore, it is the layer EVM which determines link performance rather than the EVM of the antenna connector and thus it is the layer EVM which should be measured.
Proposal 1: For two-layer uplink MIMO, the EVM should be evaluated per layer.
2.3. EVM measurement
In order to measure the layer EVM, a MIMO receiver is required.  In [2], several different linear MIMO receivers are considered and evaluated in [2].  Given that the MIMO receiver should be unbiased in order to correctly measure the EVM, the only two options are the linear zero-forcing MIMO receiver and the linear unbiased MMSE MIMO receiver.  Because the linear zero-forcing MIMO receiver performs very similarly to the linear MMSE MIMO receiver in the high signal-to-noise ratio of the test environment and is much simpler, it is recommended that the linear zero-forcing MIMO receiver be used to measure the EVM for each layer.
Proposal 2: The linear zero-forcing MIMO receiver should be used to define and measure the EVM for multi-layer MIMO transmissions.
3. Conclusion
Based on the discussion above, we propose the following:
Proposal 1: For two-layer uplink MIMO, the EVM should be evaluated per layer.
Proposal 2: The linear zero-forcing MIMO receiver should be used to define and measure the EVM for multi-layer MIMO transmissions.
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