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1	Introduction
This contribution discussed how to test the interband EN-DC configured output power in case of power scaling happens in output power limited scenario.
In most cases UE RF requirements specified in RAN4 are directly testable as specified in the requirements. However, the WF in [1] agreed by RAN#81 for defining UE inter-band EN-DC configured output power requirements includes the threshold X dB, which related to UE internal NR power scaling needs. The agreed WF in [1] and the corresponding LS in [2] requests RAN4 to develop the UE Inter-band EN-DC configured Output power requirements using the guidance in the WF and thus, the threshold X dB introduced in the WF. This means that not all the steps in the inter-band EN-DC configured output power requirements could be directly tested.
In the UE RRM requirements both for LTE and NR the core RRM requirements are not directly testable in all possible cases and with all possible assumptions. Instead UE RRM test cases are developed on top of the UE RRM core requirements for the important scenarios and using parameters and environments that sufficiently controllable to allow testing but at the same time to make sure these test cases sufficiently stress the UE implementation against the core UE RRM requirements. Similar approach could also be used for the testing of UE inter-band EN-DC configured output power requirements. In this contribution we present testing principles and examples for the testing and it would be beneficial that this information would be shared from RAN4 to RAN5 to help RAN5 to develop suitable testable test case(s) for the UE inter-band EN-DC configured output power core requirements.
2	Discussion
In [3] we have provided our proposal on how to define the interband EN-DC configured output power. In this clause we give an example how to test the power scaling scenario in case of output power limited scenario
Equations from [3]
PCMAX_ EN-DC _L (p,q)  ≤  PCMAX (p,q)  ≤  PCMAX_ EN-DC _H (p,q)
With

PCMAX_ EN-DC _H(p,q) = MIN {10 log10 [pCMAX H _ E-UTRA,c (p) + pCMAX H,f,c,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}
And:
[bookmark: _Hlk525302856]PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC} 

Except if 10 log10 [p’CMAX_ E-UTRA,c (p) + p’CMAX f,c,NR c(q)] > MIN {PEMAX, EN-DC ,PPowerClass, EN-DC} and if 10*log10[p’CMAX f,c,,NR c(q)/ p’’CMAX f,c,,NR c(q)]  > XScale   
Then PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p)], PEMAX, EN-DC ,PPowerClass, EN-DC}
or if 10 log10 [p’CMAX_ E-UTRA,c (p) + p’CMAX f,c,NR c(q)] > MIN {PEMAX, EN-DC ,PPowerClass, EN-DC} and if 10*log10[p’CMAX f,c,,NR c(q)/ p’’CMAX f,c,,NR c(q)]  < XScale   
Then PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + p’’CMAX f,c,,NR c(q)]  ], PEMAX, EN-DC ,PPowerClass, EN-DC}

where 
· pCMAX H _ E-UTRA,c (p) is the E-UTRA higher limit of the configured maximum power expressed in linear scale; 
· pCMAX H _ NR,c (q) is the NR higher limit of the configured maximum power expressed in linear scale; 
· pCMAX L _ E-UTRA,c (p) is the E-UTRA lower limit of the maximum configured power expressed in linear scale; 
· [bookmark: _Hlk525376030]pCMAX L _ NR,c(q) is the NR lower limit of the configured maximum power expressed in linear scale;
· PPowerClass, EN-DC is defined in sub-clause 6.2B.1.3-1 for inter-band EN-DC;
· PEMAX, EN-DC is  PMAX, EN-DC value signaled by RRC and defined in [7];
· p’CMAX_ E-UTRA,c (p) is the calculated E-UTRA configured maximum power without power scaling expressed in linear scale;
· p’CMAX f,c,NR c(q) is the calculated NR configured maximum power without power scaling expressed in linear scale;
· p’’CMAX f,c,,NR c(q) is the calculated NR configured maximum power including necessary power scaling needed for respecting the upper and lower limits of PCMAX (p,q) expressed in linear scale;
· XScale is the threshold signalled in IE [Xscale] and expressed in dB. XScale sets the threshold when the UE may drop NR uplink transmission if more than XScale  dB down scaling of NR power is required. Otherwise the UE shall scale NR power down to keep the total UE configured maximum output power PCMAX (p,q)  between the upper and lower limits of PCMAX_ EN-DC _H (p,q) and PCMAX_ EN-DC _L (p,q)  and respectively.

Assumptions:
· pCMAX H _ E-UTRA,c (p) = pCMAX H,f,c,NR c(q) = PEMAX, EN-DC = PPowerClass, EN-DC = 200 mW (23 dBm)
· MPR for E-UTRA = 2 dB
· MPR for NR = 1 dB
· XScale   = 6 dB

Outcome: 
With 2 dB MPR for E-UTRA and 1 dB for NR then p’CMAX_ E-UTRA,c (p) + p’CMAX f,c,NR c(q) = 126 mW + 158 mW = 284 mW (24.5 dBm) which is more than MIN {PEMAX, EN-DC ,PPowerClass, EN-DC} therefore NR power needs to be scaled or NR needs to be dropped.
Whether to scale or drop is determined by if 10*log10[p’CMAX f,c,,NR c(q)/ p’’CMAX f,c,,NR c(q)]  > XScale   
p’’CMAX f,c,,NR c(q) = 200 mW – 126 mW = 74 mW (18.7 dBm)
10*log10[p’CMAX f,c,,NR c(q)/ p’’CMAX f,c,,NR c(q)] = 10*log10[158 / 74] = 3.3 dB <  XScale (6 dB)   therefore UE may not drop NR instead it needs to scale.
As an example when dropping of NR could happen is that E-UTRA MPR=1 and NR MPR=1 and XScale   = 3 dB
10*log10[p’CMAX f,c,,NR c(q)/ p’’CMAX f,c,,NR c(q)] = 10*log10[158 / 42] = 5.8 dB >  XScale (3 dB)   therefore UE may drop NR.

3	Conclusions
In this contribution we have given one example how the interband EN-DC configured power can be tested in case of power scaling would happen.
[bookmark: _GoBack]Since testing of the interband EN-DC configured output power require careful test configuration and parameter selection e.g. for the Xscale threshold, we see that it would be beneficial that RAN4 will provide detailed guidance to RAN5 for developing test cases for the interband EN-DC configured output requirements to make sure that the test cases can distinguish ‘good’ UEs from the ‘bad’ ones. When developing the test case and selecting the suitable configuration and parameter values, it is also important analyse the test case works if the UE uses the maximum MPR/A-MPR or anything less than that.
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