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1 Introduction

TxD has been discussed for a long time since Rel-15 first under general NR work item and then under maintenance and TEI16 but there are still remaining issues. In order to have a better way to provide proper management of the work, a dedicate WI [1] was agreed to handle this issue in RAN#92e meeting and the objectives are as follow.
	UE Requirements for the feature Transparent Tx Diversity (TxD):

· Phase 1:

· Complete needed specification changes to such items as spectral flatness, MPR, EVM, ACLR for all power classes to enable UE to implement Transmit Diversity (TxD) [RAN4]

· The concluded agreements related to Tx Diversity (TxD) shall be followed

· UE capability signalling of Transparent Tx Diversity (TxD) and allowing early implementation from Rel-15 [RAN2] 
· Phase 2:
· Specify, if necessary, changes to enable Transmit Diversity (TxD) capable UE to support SRS antenna switching and Uplink full power transmission (ULFPTx). [RAN4, RAN2]
· Leverage existing work for this feature done up to now. [RAN4, RAN2]

· A TP will be provided for TR including previous background and agreements documented in TR format in the first meeting

Note: Running CR is utilized to reflect the progress for phase 1 and phase 2. Phase 1 and phase 2 requirements can be studied in parallel, but phase 1 requirements have high priority to be finished firstly
Note: The relationship between transparent TxD requirements and requirements on ULFPTx and SRS switching can be discussed in phase 1. In particular it should be agreed during phase 1 whether the requirements to be derived during phase 2 for ULFPTx and SRS switching should apply regardless of TxD capability/requirements/behaviour or not.


For the yellow part, it has been discussed in the last RAN4 #99e meeting and was agreed to further study how to harmonize with the current SRS conditions based on the WF [2]. This contribution provides some views on that.
2 Discussion
	In current spec as follow, an allowance ∆TRxSRS is introduced for the purpose of SRS transmission on a diversity Rx antenna, in recognition of the additional insertion loss of switching and routing a PA to the receive antenna. The addition loss comes from switches, RF cabling, PCB trace loss, etc. [3] for which an allowance of either 3 dB or 4.5 dB is provided depending on the frequency range. For PC2 case, anther 3dB is introduced by considering the fact that for 23 dBm + 26 dBm UE architecture, it would be preferable to use the PC3 PA for SRS transmission on the diversity antenna rather than adding a switch in front of the PC2 PA according to [4].

∆TRxSRS is applied when 

a)
UE transmits SRS to other than first SRS port when the SRS-TxSwitch capability is indicated as  '1T2R', '1T4R' or, '1T4R/2T4R'

b)
UE transmits SRS to other than first or second SRS port when the SRS-TxSwitch capability is indicated as  '2T4R' or '1T4R/2T4R', or

c)
UE transmits SRS to a DL-only carrier


The value of ∆TRxSRS is 4.5dB for n79 and 3 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 in the band.  The value of ∆TRxSRS is 7.5dB for n79 and 6 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 2 in the band.

For other SRS transmissions ∆TRxSRS is zero;


Observation 1: ∆TRxSRS for the UE architecture 26dBm+23 dBm is already covered in the existing spec.
For PC2 case, 23 dBm + 23 dBm with TxD is also enabled at least from R16. Based on the agreement in the last meeting, SRS antenna switching which was targeted for DL CSI would not use UL antenna virtualization, i.e. UL TxD. Thus, the SRS power for any RX port which is referred to UE power class should be 3dB lower than power class except additional insert loss.
Above conclusion can be also applied to PC 1.5 case with 26 dBm + 26 dBm.
The following is an example on how to harmonize with the current SRS conditions.
	∆TRxSRS is applied when 

a)
UE transmits SRS to other than first SRS port when the SRS-TxSwitch capability is indicated as  '1T2R', '1T4R' or, '1T4R/2T4R'

b)
UE transmits SRS to other than first or second SRS port when the SRS-TxSwitch capability is indicated as  '2T4R' or '1T4R/2T4R', or

c)
UE transmits SRS to a DL-only carrier


The value of ∆TRxSRS is 4.5dB for n79 and 3 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 3 in the band.  The value of ∆TRxSRS is 7.5dB for n79 and 6 dB for bands whose FUL_high is lower than the FUL_low of n79 when the device is capable of power class 2 and power class 1.5 in the band.

For other SRS transmissions ∆TRxSRS is 3dB for UE supporting TxD, otherwise ∆TRxSRS is zero;


Proposal 1: it is proposed above change is adopted for ∆TRxSRS when UE supporting TxD is also considered.
3 Conclusion

In this paper, we give the further analysis based on the WF [2] in the last meeting and make the following observation and proposal:
Observation 1: ∆TRxSRS for the UE architecture 26dBm+23 dBm is already covered in the existing spec.

Proposal 1: it is proposed above change is adopted ∆TRxSRS when UE supporting TxD is also considered.
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