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1	Introduction 

FR2 intra-band non-contiguous UL CA feature has been introduced in Rel-16 specifications [1]. However, the A-MPR requirements for CA_NS_202 and CA_NS_203 has only been defined for intra-band contiguous UL CA but not for intra-band non-contiguous UL CA which in our view is an oversight when the feature was introduced. The concern over A-MPR not being defined would be that it could be misinterpreted as A-MPR not being required for intra-band non-contiguous UL CA which should not be the case. In this contribution, we provide our analysis on the A-MPR requirements for intra-band non-contiguous UL CA for both CA_NS_202 and CA_NS_203.
2 Discussion

2.1	CA_NS_202

The additional spurious emission for CA_NS_202 follows the same requirements for NS_202 which is recaptured from TS 38.101-2 Table 6.5.3.2.3-1 as below,

	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	7.25 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band
	-10 dBm
	100 MHz
	

	23.6 GHz  f  24.0 GHz
	+1 dBm
	200 MHz
	1

	NOTE 1:	This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3-1 from the edge of the channel bandwidth. The protection of frequency range 23600 - 24000 MHz is meant for protection of satellite passive services.


 
Table 2.1-1 Additional spurious emission requirements for NS_202

For out-of-band emission, the A-MPR requirement for intra-band non-contiguous UL CA would be determined by the Tx 3rd order inter-modulation (IM3) power which needs to be below -10 dBm/100MHz when it is outside the FOOB and below +1 dBm/200MHz when it is inside the FOOB. The IM3 power can be estimated by the Tx output power and Tx output 3rd order intercept point (OIP3) based on the 2-tone equation,

PIM3 = 3*POUT – 2*OIP3

The Tx OIP3 is very much dominated by the power amplifier 3rd order non-linearity which has been estimated to be around 38 dBm for PC1 and 26 dBm for PC2/PC3/PC4.
Since the A-MPR is defined as the maximum power reduction allowed, it would be dominated by the -10 dBm/200MHz emission requirement. Table 2.1-2 summarizes the estimated A-MPR for CA_NS_202 for intra-band non-contiguous UL CA.

	Power Class
	A-MPR (dB)

	PC1
	11

	PC2/PC3/PC4
	6



Table 2.1-2 Estimated A-MPR for CA_NS_202 for intra-band non-contiguous UL CA

2.2	CA_NS_203

The additional spurious emission for CA_NS_203 follows the same requirement for NS_203 which is recaptured from TS 38.101-2 Table 6.5.3.2.4-1 as below,

	Frequency band
(GHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth

	23.6 f 24.0
	+1
	200 MHz



Table 2.2-1 Additional spurious emission requirements for NS_203

Since the emission requirement is only specified for the range between 23.6 GHz and 24 GHz, the IM3 from non-contiguous UL allocations may not always overlap with this frequency range. However, when the IM3 overlaps with the specified frequency range, the A-MPR can be derived based on the same approach as for CA_NS_202 and that is summarized in Table 2.2-2.

	Power Class
	A-MPR (dB)

	PC1
	6.5

	PC2/PC3/PC4
	2.5



Table 2.2-2 Estimated A-MPR for CA_NS_203 for intra-band non-contiguous UL CA

For the case where the IM3 from the non-contiguous UL carriers does not overlap with the specified frequency range, the UL configuration may still contain contiguous or single carrier sub-block near the n258 lower band edge. In that case, the A-MPR would be determined by the contiguous CA or single carrier A-MPR whichever is higher.

2.3	Proposed CR for TS 38.101-2

Based on the above analysis, we have the following proposed CR for TS 38.101-2 to include the A-MPR requirements for intra-band non-contiguous CA where the numbers are temporarily specified in square brackets.
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3	Conclusion

In this contribution, we provide our analysis on the A-MPR requirements for intra-band non-contiguous UL CA for both CA_NS_202 and CA_NS_203 and propose a companion Rel-16 draft CR [2] and Rel-17 mirror draft CR [3] for TS 38.101-2 to include the A-MPR requirements for intra-band non-contiguous CA. 
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