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1.	Introduction
The EVM requirement for single layer UL is stable and is based on established practice in LTE. The requirement for 2-layer UL is specified ‘per connector’ which mandates a 1:1 mapping between SRS ports and antenna connectors. Meanwhile, Tx diversity, a feature RAN4 is currently working to enable relies on a non 1:1 mapping in the UE, an arrangement allowed by RAN1 design. There is therefore inconsistency between the port-mapping assumptions for 2L operation and TxD.  We propose modifying the 2L EVM requirement to be consistent with RAN1 intent and TxD.
2. 	Discussion
2.1	Technical Justification to modify the FR1 2L EVM requirement 
The existing EVM requirement for 2L UL MIMO EVM (EVM is measured at each connector) mandates a 1:1 relationship between a UE’s antenna connectors and its SRS ports. RAN1 design however allows the UE to implement other mappings also. In fact, an entire work item in RAN4 is dedicated to transparent Tx Diversity, which relies on non-1:1 port mapping.
Observation 1: RAN4 recognizes that an FR1 UE can have non-1:1 mapping between a UE’s antenna connectors and its SRS port(s), by virtue of the effort to enable transparent TxD.
It is therefore not consistent to retain the 1:1 port mapping mandate for the 2L EVM requirement, while simultaneously enabling transparent Tx D in the standard by allowing non 1:1 port mapping.
Observation 2: The FR1 2L EVM requirement which mandates a 1:1 relationship between a UE’s antenna connectors and its SRS ports is inconsistent with the effort to enable transparent TxD
It follows that to maintain consistency, the 2L EVM requirement must be generalized to accommodate UEs with non 1:1 port mapping. This generalization can be accomplished by first resolving the data received by the TE into its constituent layers prior to calculation of EVM. The EVM metric is therefore more accurately a ‘per-layer metric’, rather than a per connector metric. The per layer metric is also more relevant to the network because it plays a direct role in determining MCS. 
Proposal 1: For 2L UL, EVM and EVM equalizer spectrum flatness shall be evaluated per layer. 
Note that this proposal is independent of method chosen to diagonalize the channel. This proposal has the added benefit of consistency with the EVM calculation procedures being discussed for FR2 2L UL.
2.2	Backward compatibility 
A relevant discussion is impact of the new requirement on both, UEs and TE designed to the existing requirement. Legacy UEs would automatically meet the new requirement because they represent the simplest port mapping arrangement among those that would be allowed per the generalized EVM requirement proposal. Legacy TEs could declare UEs that use non 1:1 mapping as non-compliant however, because they lack the ability to diagonalize the channel. Table 2.2-1 captures the possibilities and outcomes for this change. ‘Compliance’ here is meant in the sense of the SNR seen by the receiver after demodulation and diagonalization of the channel.
	
	UE designed to old RAN4 EVM requirements
	UE with port mapping different than 1:1

	Legacy TE and existing RAN4 requirement
	Compliant
	Non-compliant in general case.

	Proposed TE method + ‘per layer’
	Compliant
	Compliant



Observation 3: Legacy UEs that meet the old 2L EVM requirement will also meet the new requirement with the new TE method. 
Observation 4: Legacy TE built to the old 2L EVM requirement can cause false failures of compliant UEs. 
3. 	Conclusion
Observation 1: RAN4 recognizes that an FR1 UE can have non-1:1 mapping between a UE’s antenna connectors and its SRS port(s), by virtue of the effort to enable transparent TxD.
Observation 2: The FR1 2L EVM requirement which mandates a 1:1 relationship between a UE’s antenna connectors and its SRS ports is inconsistent with the effort to enable transparent TxD
Proposal 1: For 2L UL, EVM and EVM equalizer spectrum flatness shall be evaluated per. 
Backward compatibility was also analysed across the proposed changes:
Observation 3: Legacy UEs that meet the old 2L EVM requirement will also meet the new requirement with the new TE method. 
Observation 4: Legacy TE built to the old 2L EVM requirement can cause false failures of compliant UEs. 
Proposal 1 and supporting changes are captured in a companion CR [2].
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