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1. Introduction
In RAN4, agreement of antenna switching time was agreed [1]. The switching time has an influence on SRS patterns for different antenna ports. RAN4 can now assume that RAN1 will work on exact SRS patterns with this information provided in LS [3]. Parallel discussion is ongoing for consecutive SRS symbol timings when sent to same antenna port [2] but no timings are agreed. An additional aspect was not agreed what is the maximum power reduction for SRS sent to Rx port as was described in [1]. The LS includes a question on what is the expected behavior of the UE in regards of this power difference. 

This paper is mostly a revision of [1] for power parts. Proposals are adapted based on feedback from online discussion  
2. Discussion

2.1. Maximum Power impact due to transmitting secondary antennas

Switching PAs to secondary or RX antennas will mean larger losses from PA to antenna connector. The multi output switches may be optimised to for low insertion losses between PA input port and primary TX. Also additional antennas maybe placed further away in the device and routing losses can become substantial. These losses maybe up to 3 dB. It is difficult to distinguish by standard which antennas will experience larger losses and therefore we propose that a maximum output power degradation is allowed when non-primary TX antenna is sounded. 
Proposal 1: Maximum power capability is reduced when an antenna port that is not designated as TX antenna port is sounded   
The reduction parameter must to be taken in to account in PCMax calculation with an introduction of new term TRxSRS as described below.
Proposal 2: Include loss due to sounding Rx port in to the PCMax formulas in the following way
PCMAX_L,c = MIN {PEMAX,c – TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe + TRxSRS, P-MPRc)}
Further, we propose that TRxSRS  will be defined as follows:

Proposal 3:

· TRxSRS is 3 dB and is applied when UE transmits SRS to the antenna port that is designated as Rx port
If proposals 3 is not agreeable, then RAN4 can discuss e.g. introduction of band dependent table for TRxSRS. 
2.2. UE behaviour for power difference
Since UE will have reduced maximum power capability, it should be discussed what is expected UE behaviour. It is assumed that UE knows the additional loss from PA to RX antenna ports since it is design dependent and expectation is that it does not vary too much from one sample to an other sample. Expected UE behaviour may be one of the following: 

A) UE compensates the additional loss at lower power levels and aims to deliver SRS to all antennas ports with equal power. Only when maximum power capability is reached, the power of SRS’s will differ 

B)    UE will maintain same power difference between antennas indicated by the maximum power capability reduction through out the whole power range  

Not all UEs maybe capable of compensating the loss and some networks may prefer different behaviour. The should be a method to distinguish if UE is capable of compensation or not and a method for network to indicate if it prefers compensated SRS power and allow degradation only at max power or if it prefers to keep the difference same regardless of power level up until max power.

Proposal 4: UE will indicate its capability to compensate for power loss when SRS power is lower than  TRxSRS

Proposal 5: Networks will signal UE if it should or compensate for the power loss and transmit SRS with same power when power level is TRxSRS below maximum power
Proposals 4 and 5 are pending for RAN1 response on expected UE behaviour. If RAN1 will not provide guidance, UE can choose how it behaves and network must  adopt the power difference as a part of error budgets for channel estimation. 
3. Conclusion
We discussed maximum power capability of Rx port SRS and made following proposals:

Proposal 1: Maximum power capability is reduced when an antenna port that is not designated as TX antenna port is sounded   
Proposal 2: Include loss due to sounding Rx port in to the PCMax formulas in the following way
PCMAX_L,c = MIN {PEMAX,c – TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe + TRxSRS, P-MPRc)}
Proposal 3:

· TRxSRS is 3 dB and is applied when UE transmits SRS to the antenna port that is designated as Rx port
If Proposals 3 is not agreeable,  we also noted that for example band dependent TRxSRS can be defined.
The following proposals are pending for RAN1 LS reply. 
Proposal 4: UE will indicate its capability to compensate for power loss when SRS power is lower than  TRxSRS

Proposal 5: Networks will signal UE if it should or compensate for the power loss and transmit SRS with same power when power level is TRxSRS below maximum power
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