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1 Introduction
In the last RAN4 meeting, WF[1] was approved which captured the discussion status for intra-band uplink NC CA MPR and architecture issue. We started from the MPR evaluation for intra-band NC EN-DC:
	· It was suggested that DC_41_n41 MPR_IM3 values could be used as a starting point but:

· To account for the change in Reference for MPR between ENDC and CA 3dB must be subtracted to the ENDC MA values.

· ENDC MPR was derived to support PC2 thus margin exists for PC3 (SEM is absolute)

· In CA, each CC may use CP-OFDM that results in higher PAPR than SC-FDMA+CP-OFDM

· ENDC looked at maximum BW separation of 200MHz where ULCA has to cover up to 600MHz


Based on the discussion, some initial agreement was reached:

	· Specify two set of MPR for intra-band non-contiguous UL CA, for 1PA architecture and 2PA architecture respectively
· 2PA architecture MPR is taken as the baseline in Release 16
· Specify two set of MPR_IM3 for -13dBm/MHz and -30dBm/MHz Structure (BW inflexion point and relative steps) of ENDC MPR may be reused with MA reduced by 3dB as a reference point
· Same MPR for CP-OFDM+CP-OFDM and DFT-s-OFDM+DFT-s-OFDM cases
· MPR values may be different per BW separation class (and MPR offset may be sufficient):
· One MPR for ≤ 100MHz and ≤ 200MHz BW separation class 
· One MPR for > 200MHz BW separation class 


This paper provides further analysis on intra-band NC CA MPR in Rel-16. 
2 Discussion
2.1 Difference between intra-band NC CA and EN-DC
Since we agrees to take EN-DC MPR as starting point, we summarised the difference on MPR evaluation for intra-band NC CA and EN-DC: 
· Waveform: EN-DC with SC-FDMA+CP-OFDM, UL CA with CP-OFDM+CP-OFDM
· Max Separation bandwidth: EN-DC with assumption of max 200MHz, UL CA with max 580MHz

· Equal Power for EN-DC, equal PSD for UL CA
· PA architecture: EN-DC with 2PA assumption, UL CA with 1PA or 2PA architecture

· PA configuration: EN-DC with 26dBm+26dBm configuration(MPR also serves for 23dBm+23dBm), while UL CA in Rel-16 assumes 23dBm+23dBm configuration 
The differences influence on MPR adoption:

· UL CA CP-OFDM+CP-OFDM waveform PAPR is about 0.5dB higher than EN-DC with SC-FDMA+CP-OFDM
· With 2PA architecture, EN-DC MPR can extend to UL CA case, considering IMD falling into different SEM/SE range
· For equal PSD/power assumption, we use the equation MPRtot specified in TS 38.101-3 for transferring the different assumptions
2.2 The starting point of UL NC CA MPR

In WF[1], tentative MPRIM3 agreement for intra-band EN-DC is agreed to be the starting point of UL CA MPR. In [2], MPRIM3 is raised as:
	-30dBm/MHz case: IMD3 falling beyond outer adjacent regions of the allocated CCs
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Since 3dB UL CA power class is lower than intra-band EN-DC assumption, MPRIM3 is 3dB lower assumed in WF[1] as the starting point. For -30dBm/MHz range, transmission power reduction will cause the IMD3 lower which will make the corresponding MPR lower. 
We did some measurements on MPRIM3 for different RB allocations, and the measurement method is similar as for EN-DC as in Fig 1, and the total output power of UL CA is unlike EN-DC, i.e. 23dBm, thus 20dBm at each antenna connector. 10dB antenna isolation is assumed for the measurement.
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Since MPRIM3 for EN-DC is assumed on each CG or antenna connector, we can transfer MPRIM3 into MPRCA with the equation when using the same measurement method: 

MPRCA = PPowerClass,CA – min(PPowerClass,CA ,10*log10(10^((PA1 configuration – MPRIM3)/10) + 10^((PA2 configuration – MPRIM3)/10))
From each observation point of the spectrum measured at each Tx output, we can have the MPRIM3 as in Table 1. 
Table 1. MPR measurement results
	
	RB allocations
	MPRIM3

	SE -30dBm/MHz region for NC CA
	1RB+1RB
	18dB

	
	3RB+3RB
	17dB

	
	1RB+5RB
	

	
	5RB+5RB
	16dB

	
	7RB+7RB
	15dB

	
	23RB+23RB
	13dB

	
	1RB+45RB
	

	SEM -13dBm/MHz region for NC CA
	1RB+1RB
	12dB

	
	3RB+3RB
	11dB

	
	1RB+5RB
	

	
	5RB+5RB
	10dB

	
	7RB+7RB
	9dB

	
	23RB+23RB
	8dB

	
	1RB+45RB
	


In table 1, we measured with both equal and non-equal RB allocation, where non-equal RB allocation shows higher IMD since IMD3 bandwidth is decided by the narrower LCRB which leads to higher PSD. Since FR1 intra-band NC CA is collocated assumed with MRTD=3us, generally we expect identical target PSD and Pass loss on each cell. But we can still find un-identical PSD configuration on each CC, so we take non-equal RB allocation on CCs with 20dBm+20dBm power splitting to get the worst case for MPR evaluation.
Observation 1: In table 1, we take non-equal RB allocation with 20dBm+20dBm power as test condition to get the worst case for MPR evaluation.
The total MPRCA which is regarded as per UE is 3dB lower than MPRIM3, so MPRCA can be specified as in Table 2:
Table 2. MPR for intra-band UL NC CA

	-30dBm/MHz case: IMD3 falling beyond outer adjacent regions of the allocated CCs
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Proposal 1: MPRCA for intra-band NC CA is specified as in Table 2.
3 Conclusion

In this contribution we discussed on the open issues on intra-band NC CA MPR, according to the analysis, we have the following proposals: 
Observation 1: In table 1, we take non-equal RB allocation with 20dBm+20dBm power as test condition to get the worst case for MPR evaluation.
Proposal 1: MPRCA for intra-band NC CA is specified as in Table 2.
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