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1  Introduction 
During the previous meeting the details of SRS antenna switching with TxD were discussed. This paper provides further considerations on the different aspects on ∆TRxSRS and ∆PPowerClass. 
2  Discussion
One of the last open items for UEs indicating TxD to the network is how to specify the decreased output power capability during certain SRS transmissions. If a TxD UE is configured for SRS antenna switching e.g. with 1T2R or 1T4R, the output power would be half of its advertised power class. Clearly the lower bound for Pcmax shall be reduced to accommodate those UEs. Additionally, any solution should reflect the RAN4 agreement that no antenna virtualization should be used during SRS antenna switching.
The discussion from RAN4#101-e resulted into the WF [1] capturing two ways for altering the Pcmax bounds:
	Sub-Topic 3-1: use of ∆PPowerClass or 3 dB bigger IL
The following way forward is achieved: 
· For TxD UE, the additional power reduction is introduced:
· Option 1: ΔPPowerClass = 3 dB for “TxD UE”
· The detailed condition for “TxD UE” depends on Sub-Topic 3-2. 
· Option 2: Additional 3dB reduction is allowed for 1st SRS port for ∆TRxSRS:
· FFS the impact on other SRS ports



During last meeting it seemed that there were diverse views on how to interpret the two options captured in WF [1]. Before discussing ∆PPowerClass and ∆TRxSRS we would like to first share our fundamental understanding on this agreement. Pcmax defines a certain power range the UE must meet when transmitting signals to the BS. The range is defined by a lower and an upper bound. Option 1 and 2 are both altering the lower bound to allow a UE with half power amplifiers to transmit SRS when configured for antenna switching. The main difference between both options it that Option 1 also alters the upper bound and decreases it by 3dB. This is beneficial as it would prevent antenna virtualization during SRS antenna switching. Therefore, the fundamental choice between option 1 and 2 is whether the upper bound shall be decreased by 3dB or not.
Observation 1: The options from RAN4#101-e WF on ∆TRxSRS and ∆PPowerClass represent the fundamental decision between altering Pcmax lower bound only or the upper bound as well. 
Now, a UE deploying two half power amplifiers can only transmit SRS antenna switching with half power if it stays true to the agreement that no antenna virtualization is used. If it would use virtualization in order to increase output power to the configured power class, the DL CSI estimation is expected to degrade. The use of ∆PPowerClass decreases the lower and the upper PCMAX bound by 3dB. In contrast to ∆TRxSRS (which only decreases the lower bound) the utilization of ∆PPowerClass has the potential to introduce the agreement on virtualization to the specification. Therefore, it is an effective way to inhibit the existence of UEs using virtualization during SRS antenna switching even if a UE designer would have no knowledge of the RAN4 agreement on antenna virtualization. Of course, the applicability of ∆PPowerClass = 3dB shall only be valid during SRS transmission when single port SRS antenna switching is taking place in order to not unnecessarily reduce UE output power during non-SRS antenna switching transmissions. This has been reflected in draft CR [2].
Observation 2: A UE with two half power amplifiers has no potential to transmit SRS with full power during antenna switching if it stays true to the agreement that no antenna virtualization is used. With using ∆PPowerClass the virtualization aspect would be ruled out entirely.
There is one final aspect which changed during last RAN4 meeting. It was agreed that in case of 1CC without configuration for 2-layer UL MIMO if a UE indicates TxD then TxD MPR applies, if not then 1Tx MPR applies [3]. With the latest decision a UE with mixed architecture (e.g. 23+26) is allowed to signal TxD capability to the network to utilize TxD MPR. Theoretically, a UE with mixed architecture could reach maximum output power during SRS antenna switching on first SRS port without using any form of virtualization. At the same time, it would need up to 6dB (or 7.5dB) relaxations if the half power amplifier is used to sound the other antenna ports. In order to simplify the discussion and also to simplify the specification work, it is proposed that the architecture assumption for deriving the TxD requirements is a UE with two half power amplifiers. This assumption can easily be made as it was shown that mixed architectures do not require the TxD relaxations to meet the UL requirements.
Proposal 1: To simplify the discussion and to simplify the specification work, it is proposed that the architecture assumption for deriving the TxD requirements is a UE with two half power amplifiers (e.g. for PC2 this would mean a 23+23 configuration).
Proposal 2: Use ∆PPowerClass to reduce the lower and upper Pcmax bounds.

3  Conclusions
This paper discusses the details of SRS antenna switching with TxD. The following observation and proposals are made:
Observation 1: The options from RAN4#101-e WF on ∆TRxSRS and ∆PPowerClass represent the fundamental decision between altering Pcmax lower bound only or the upper bound as well. 
Observation 2: A UE with two half power amplifiers has no potential to transmit SRS with full power during antenna switching if it stays true to the agreement that no antenna virtualization is used. With using ∆PPowerClass the virtualization aspect would be ruled out entirely.
Proposal 1: To simplify the discussion and to simplify the specification work, it is proposed that the architecture assumption for deriving the TxD requirements is a UE with two half power amplifiers (e.g. for PC2 this would mean a 23+23 configuration).
Proposal 2: Use ∆PPowerClass to reduce the lower and upper Pcmax bounds.
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