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1.	Introduction
TxD CR [2] was endorsed with few open items in the WF [1]. In this paper we discuss the MPR and newly found problem with SRS antenna switching power and solution for it. 
2. 	Discussion
2.1	SRS Antenna switching power with TxD
The TX diversity relies on combining power from two transmitters driving two antenna connectors. There is no such concept for RX or general diversity is applied already from LTE Rel-8 but it is not mandated as long as UE meets the improved performance assumed by dual receiver. If we look in to an implementation of a UE that supports 2-layer MIMO on UL and DL, this UE would have two TX and two RX connectors. It would also have two PA’s. SRS for antenna switching is meant for DL channel estimates and SRS for this purpose needs to be sent to the RX port(s) of the UE. UE is free to virtualize the RX ports i.e. use two connectors to receive 1-layer but for 2-layers, UE uses each antenna connector as a logical port. This is same behaviour for but UL and DL. Up to now, only difference is power class for Tx diversity implementation would be based on combined power from two PA’s where as previously it was assumed that UE has one full power PA. The specification assumes there is one full power PA and output power requirements are written accordingly.   
This brings the problem that SRS power is referred to UE power class and for any RX port with tx diversity implementation, UE power is 3 dB lower than the power class. This is depicted in Figure 1. 
The SRS power sent for the other than first SRS port is defined in specification as follows:
“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.” 
The PC2 additional relaxation comes from implementing 26 and 23 dBm PA’s without Tx diversity and the 23 dBm PA would be for UL MIMO so called 2nd branch or 2nd layer transmissions that can be used in some cases for SRS antenna switching thus the 3 dB extra relaxation. If we consider the reference architecture where the spec came from, the PC2 relaxations include the aspect of the other PA being lower power and the 3 dB and 4.5 dB values are the relaxations needed for routing losses and other losses associated with transmitting to non-TX optimised antenna connector. 

Figure 1. Reference architecture for TxD
For TX diversity, the value of ∆TRxSRS needs to be increased by 3 dB overall except for the PC2 case which accommodates the use of PA with 3 dB lower power for SRS antenna switching. 
It should be also noted that for tx diversity implementation, the UE needs 3 dB relaxation already to the first port. The specification allows ∆TRxSRS only for second port onwards but how to avoid overlap with the existing PC2 sentence needs some thought. The proposed changes are as follows:
Proposal 1: Specification changes to accommodate Tx Diversity are proposed as follows
	∆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
d)	UE supports TxD (IE …) 
	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 or UE supports Tx Diversity (IE …) 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 or UE supports TX diversity (IE …) in the band and conditions in case a) and b) are met..
For other SRS transmissions ∆TRxSRS is zero;
 2.2	EVM Equalizer flatness
The EVM was agreed in [5] to be as in R4-2107369:

EVM is used in equalizer spectral flatness requirement. If measurement is done per each connector, TE will equalize the both connectors individually so result is two sets of equalizer coefficients. How to determine the compliance is unclear. To maintain consistency between EVM metric and EVM equalizer requirements, propose to create composite EVM equalizer coefficients using same power weighting as EVM metric:
· 
· EC(f), ECn(f) are complex quantities, for subcarrier ‘f’
· Pn in W or mW
Requirement would apply for |EC(f)|
Therefore, it is proposed to append the CR that enables the tx diversity with the following text:
Proposal 2: The draft CR [1] is changed according to following changes
6.4G.2.4	EVM equalizer spectrum flatness for Tx Diversity
For UE supporting Tx diversity, the EVM Equalizer Spectrum Flatness requirements specified in Table 6.4.2.4-1 and Table 6.4.2.4-2 which are defined in clause 6.4.2.4 apply for the composite EVM equalizer requirement |EC(f)|. Composite equalizer is defined as  

, where
· EC(f), ECn(f) are complex quantities, for subcarrier ‘f’
· Pn in W or mW

2.3	Defined vs measured
RAN4 agreed in [6] to use wording “requirements are defined as sum”. This would enable RAN5 to have freedom on how to test TX two connector UE’s and avoid failing UE if the summation happens to happen in opposite phases of the signal and end up cancelling each other. The endorsed draft CR [1] somehow has text “measured as sum” again. 
Observation: The draft CR is not using agreed text format “requirement is defined as sum” 
Conclusion
We discussed SRS antenna switching power for Tx diversity and made proposals
Proposal: Specification changes to accommodate Tx Diversity are proposed as follows
	∆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
d)	UE supports TxD (IE …) 
	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 or UE supports Tx Diversity (IE …) 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 or UE supports TX diversity (IE …) in the band and conditions in case a) and b) are met..
For other SRS transmissions ∆TRxSRS is zero;

For spectrum flatness requirement we made the following proposal
Proposal 2: The draft CR [1] is changed according to following changes
6.4G.2.4	EVM equalizer spectrum flatness for Tx Diversity
For UE supporting Tx diversity, the EVM Equalizer Spectrum Flatness requirements specified in Table 6.4.2.4-1 and Table 6.4.2.4-2 which are defined in clause 6.4.2.4 apply for the composite EVM equalizer requirement |EC(f)|. Composite equalizer is defined as  

, where
· EC(f), ECn(f) are complex quantities, for subcarrier ‘f’
· Pn in W or mW

And observed that
Observation: The draft CR is not using agreed text format “requirement is defined as sum” 
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