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1 Introduction
In this brief communication we consider the indication of support of transparent TxD and the EVM requirements for TxD. 
2 EVM requirement for TxD
For EVM the following options are listed in the WF [1]
· Proposals: 
· Option 1: As in agreed WF R4-2008465
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· Option 2: As has been provided in R4-2016288:
· Option 2a.
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· Option 2b.
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The EVM is a tough one. If the TE implements the ZF reference receiver Option 2a would apply, and the background to the EVM requirements would be known. However, if the TE does not implement the ZF reference receiver, then the upper bound in Option 2b may be too relaxed noting that the gNB may use a different implementation. In the latter case we could consider the standard DL definition for base stations with antenna connectors available
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in the absence of a TE implementation of a reference receiver.

The ‘heuristic’ Option 1 is less attractive, its background is unknown, but preferable to Option 2b.

We note that a reference receiver (e.g. MMSE) for the TE would be needed in case of two-port transmissions with antenna virtualization (two connectors).

Proposal 1: in the absence of a TE reference receiver, the max(EVM1,EVM2) < EVMreq should be used for the two antenna connectors with EVMreq the EVM minimum requirement.
3 Singnaling

Regarding signaling for transparent TxD, the following options are listed in the WF [1]
Whether and how RAN4 introduce signalling for transparent TxD: 
· Option 1: Introduce some sort of signaling by UE
· Option 1a. Use ModifiedMPRbehavior bits to signal additional relaxations;
· Option 1b: Introducing a new (capability) signalling for TxD
· Option 1c: Introducing a new power class (e.g. PC2.5) for TxD
· Option 2: Based on UE vendor declaration.
· Option 3: Using existing signalling to indicate the 2Tx implementation capability.
Option 1b and 1c could be considered, then the TxD would no longer be transparent. We assume that the configured maximum output power Pcmax would be modified accordingly.
If UE vendor declaration is used, minimum requirements must make sure that the UE meets the advertised power class ue-PowerClass with transparent TxD.

Here we only conclude on what not to use:
Observation 1: the modifiedMPRbehaviour should not be used for indicting transparent TxD, MPR information would not convey sufficient information on the power capability.
4 Relation to FP operation

Transparent TxD and capability indication is also related to full-power mode operation. For Mode 1 operation depicted in Figure 1, full power is achieved by transmitting on either 2 layers (with TPMI = 0) or on a single layer by virtualization.  When not configured with ul-FullPowerTransmission-r16 or in fallback (single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission), the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling. However, if the UE does not use virtualization for single layer transmission, it can transmit on only one of the two Tx chains, and so only half of the power according to its power class. This could mean that a UE indicating in PC3 in ue-PowerClass (default) must meet this per antenna connector, and must be equipped with at least one 23 dBm PA. 
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Figure 1: FP Mode 1 operation

5 Specification of CDD requirements for avioding signal cancellation

One of the main issues with transparent TxD is possible signal cancellation with correlated inputs on the TX chains. 
The results in [2] show useful results on S-CDD performance but the assumption on the time alignment error and antenna correlation is unclear. Other contributions have shown that the output power for a UE advertising PC2 can be anywhere between PC3 and PC2 using transparent TxD without phase and timing alignement, the results also depends on the correlation. While recognising the virtue of transparent S-CDD for avoiding signal cancellation, the performance for small bandwidths (few RB at cell edge) is uncertain and will depend on the allocation within the bandwidth.

Proposal 2: RAN4 should not set any requirements on the (transparent) S-CDD, consult with RAN1 on the issue of S-CDD and signal cancellation.
6 Proposal
We propose that
Proposal 1: in the absence of a TE reference receiver, the max(EVM1,EVM2) < EVMreq should be used for the two antenna connectors with EVMreq the EVM minimum requirement.
Proposal 2: RAN4 should not set any requirements on the (transparent) S-CDD, consult with RAN1 on the issue of S-CDD and signal cancellation.
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