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1.
Introduction
SRS max power reduction allowance was discussed in RAN4#88 [1] and proposals were made to relax the allowance from 3 dB to 4.9 dB for band n79. This paper discusses system performance impact on increasing max power allowance and proposes how to handle problem cases presented in [1].
We further discuss open items in UE behaviour in SRS switching.   
2. 
Discussion
2.1
System simulation results

SRS switching maximum power allowance is documented in TS 38.101-1 in configured output power section 6.2.4. Currently UE can decide to use 3 dB lower set maximum power when SRS is sent to other than TX port. This means that if request was to send SRS at max power, primary TX port would deliver maximum power SRS but other ports would deliver at most 3 dB lower power SRS and if we assume receivers are all equal i.e. sensitivity and receiver SNR performance is the same, the precoding for DL MIMO grant will have an 3 dB error. We simulated through put loss as a function of this error and results are shown in Table 2-1.

  Table 2-1. Through loss as a function of antenna imbalance error compared to primary antenna 
	Mean UE Tput (Mbps) (128x4) MU-MIMO

	Imbalance wrt Ant 0 (dB)
	Phase Error Range (deg)

	Ant 1
	Ant 2
	Ant 3
	0
	(-7.5,7.5)
	(-15,15)
	(-30,30)

	0
	0
	0
	30.96
	30.95
	30.89
	30.71

	3
	3
	3
	28.34
	28.3
	28.27
	28.16

	3
	6
	6
	26.81
	26.89
	26.75
	26.68

	3
	9
	9
	25.74
	25.84
	25.77
	25.81

	0
	n/a
	n/a
	28.74
	28.71
	28.7
	28.66

	3
	n/a
	n/a
	27.75
	27.74
	27.7
	27.64


The table 2-1 shows that through degradation is small with phase imbalance but with 3 dB amplitude error more that 8 % of through put is lost. Further increasing loss to 6 dB for two RX ports and maintaining 3 dB loss to Ant 1, results more than 13 % throughput loss. 

Observation 1: Increasing SRS switching loss from 3 dB to 6 dB drops throughput more than 5 % from no loss situation. 
The last two lines indicates if UE does not sound 2 (Ant2 and Ant3) out of 4 ports at all but network makes a rough guestimate on precoding with information on channel from SRS.    

Observation 2: If loss is 6 dB for 3rd and 4th antenna port, it is better not to sound 3rd and 4th ports at all. 
The issue presented in [1] is serious implementation problem and carefull consideration should be executed on what to do and additional system information is welcome. With the existing results, we propose the following:
Proposal: Keep 3 dB max power relief for the SRS on RX ports for all bands. 
UE which can not meet the 3 dB spec should not declare 1T4R SRS switching capability since 4x4 DL MIMO performance is better with 1T2R SRS sounding capability. 
2.2
UE behaviour in lower power level

One more open item for SRS switching UE behaviour exists. When power control determines the power of SRS being below 3 dB, UE can choose to behave in one of the following ways

1) Compensate for the power difference

2) Maintain the power difference

This is up to network implementation, if network can track UE PHR so that it would understand that there was an difference between SRS’s because of limited maximum output power capability, then network can take this in to account in precoding the 4x4 grant. This is however rather complex implementation in network and it maybe close to impossible to track the UE output power accurately enough. Therefore, we would assume it is better to always try to compensate the difference. However, this is RAN1 topic and RAN4 should not conclude this.  
Conclusion
We discussed SRS switching loss impact to network performance in light system simulation results based on RAN1 simulation assumptions. We made two observations:
Observation 1: Increasing SRS switching loss from 3 dB to 6 dB drops throughput more than 5 % from no loss situation. 

Observation 2: If loss is 6 dB for 3rd and 4th antenna port, it is better not to sound 3rd and 4th ports at all. 

And we made one proposal:

Proposal: Keep 3 dB max power relief for the SRS on RX ports for all bands. 
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