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1. Introduction
In RAN4#84Bis it was agreed that maximum power capability is lower when SRS is sent to antenna port which is not designated as TX antenna port[1]. Earlier, in NR-AH#3 LS to RAN1 was sent [2] with information on feasible SRS Switching implementation and also a question to RAN1: “RAN4 is also requesting information what is expected UE behavior for compensating the power difference between primary Tx antenna ports and Rx antenna ports.” 
In RAN1#90Bis, RAN1 noted the power difference issue [3] but did not reach conclusion on this issue. This paper clarifies the power difference of main antenna port and Rx antenna port SRS. Assumption in this paper is that NR configured power follows LTE definitions. 
2. Discussion

The agreement was that maximum power capability is reduced by 3 dB for SRS sent to RX antenna ports. UE manufacturer declares the TX antenna ports for conformance testing. The agreement was in the following form:
PCMAX_L,c = MIN {PEMAX,c – TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c + TC,c + TProSe + TRxSRS, P-MPRc)}
· TRxSRS is 3 dB and is applied when UE transmits SRS to the antenna port that is designated as Rx port
This means that PCMAX_L,c i.e. the lower limit is lowered by 3 dB. Looking in to PCMAX_H,c :
PCMAX_H,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass}
And the definition of PPowerClass: 
· PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1;
PCMAX_H,c can be up to 23 dB hence the set power difference can be up to 5 dB between SRS in Tx ports and Rx ports. 

Further looking in to 

PCMAX_L,c  –  MAX{TL,c, T(PCMAX_L,c)}  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T(PCMAX_H,c).
The measured difference can be up to 7 dB or even bigger if set powers of Rx and Tx port SRS are in different power areas in Table 6.2.5-1.

Table 6.2.5-1: PCMAX tolerance 

	PCMAX,c
(dBm)
	Tolerance T(PCMAX,c)
(dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0


Observation: Allowed measured power difference of SRS’s sent to Tx ports and Rx can be up to 7 dB or in some cases above 7 dB.  

3. Conclusion
SRS power difference was analysed and it was concluded that with the max power relaxation of 3 dB to SRS sent to RX ports, the power difference can be still higher if different tolerances are applied to difference antenna ports. 
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