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1	Introduction
It’s well known that practical PAs employ APT or ET technology to reduce power consumption, which changes the supply voltage adaptively with the required Tx power levels. When the supply voltage is lowered, the linearity of the PA typically decreases. In our paper [1] in RAN4#103-e, it was shown that the linearity of the APT PA deviates from that of the PA model using fixed bias, and the difference becomes significant enough to affect the A-MPR conformance when the back off is large, e.g. 9-10 dB. Additional measurement data from Skyworks shared during the discussions [2] also confirmed the observation. Nonetheless, concerns on the consistency between PC2 and PC3 requirements were raised. In the end, the WF [3] was agreed to further study the large A-MPR values in the NS_05 A-MPR requirements for both PC2 and PC3.RAN4 will study the NS_05 A-MPR requirements by exploring the following options:
· Option 1: Applicability of the PC2 A-MPR requirements for NS_05, considering the regulations in Japan;
· Option 2: Revisit the large A-MPR values (e.g. ≥10 dB) for NS_05 in both PC2 and PC3 tables; Revise the A-MPR values if found necessary;
· System impact should be considered where lowering PC3 and/or PC2 A-MPR values is also a possibility
· Option 3: Other options are not precluded.
Interested companies are encourage to submit contributions to the next RAN4 meeting.

Due to the concerns from the Japanese operators [2], option 1 can be ruled out. The discussions will be focused on option 2 in the following.
2	Discussion
As per 3GPP TS 38.101-1, the RB allocations for NS_05 are divided into three regions: region A, B and C, where region A is the closest to the PHS frequencies (1884.5-1915.7MHz) protected by NS_05, and has the largest A-MPR values. A summary of the applicable A-MPR values for different regions are presented in Table 1.
Table 1: Summary of NS_05 A-MPR values for different regions
	
	A-MPR for PC3
	A-MPR for PC2
	Remarks

	Region A
	A1/A3/A4/A5/A6
	A1/A3/A4/A5/A6
	A1 is the largest A-MPR value. Different A-MPR values (such as A3 to A6) are applicable, subject to CBW and guard band size.
The difference between PC3 and PC2 is about 3 dB (for A1 and A3).

	Region B
	A7
	A7/A4/A8
	The difference between PC3 and PC2 is 2-2.5dB (for A7).

	Region C
	A2
	A1
	The difference between PC3 and PC2 is more than 8dB.



In [1], we have shown that the current PC2 A-MPR for Region A (A1 in particular) does not allow sufficient margin for practical APT/ET PA implementations. In the following, we present our further measurement results for PC3, using 20MHz QPSK CP-OFDM waveforms. The required back-off for different RB allocations are shown in Table 2.
Table 2: Measurement data for NS_05 PC3 AMPR
	RB start
	RB length
	Back-off (dB)

	0
	1
	8

	0
	25
	8

	0
	28
	10

	0
	50
	12

	0
	80
	12

	0
	106
	12

	15
	1
	0

	15
	25
	5

	15
	28
	5

	15
	30
	5

	20
	50
	10

	20
	80
	12

	105
	1
	3



It can be seen that large back-off is mainly needed for relatively large RB allocations (e.g. RB length>25), while it’s not necessary for smaller ones. This is because the IMD3 products of the large RB allocations can fall into the protected frequency range, while those for the smaller ones don’t. Therefore, it’s possible to further optimize the A-MPR values for region A.
As illustrated in Figure 1, region A can be further divided into three partitions, namely A1a, A1b and A1c. Compared with the existing A-MPR value A1, A1a may be increased by 2 dB, and A1b may be reduced by 3dB. And A1c can remain the same as A1.
Figure 1: Illustration of A-MPR regions for NS_05, where region A is proposed to be divided into three partitions with refined A-MPR values. Compared with the existing A-MPR value A1, A1a may be increased by 2 dB, and A1b may be reduced by 3dB. A1c can remain the same as A1.
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Proposal 1: For NS_05 A-MPR, further divide region A into three partitions with refined A-MPR values A1a, A1b and A1c, respectively.
Proposal 2: To allow sufficient margin for practical APT/ET PA implementations, set A1a = A1 + [2] dB from Rel-15 for PC3 and from Rel-17 for PC2. In the meantime, to improve UL coverage, set A1b = A1- [3] dB if there’s no NBC issue. For A1c, set to the same value as A1.
Regarding the signaling aspect, the modified MPR behavior may be used to indicate the new A-MPR requirement for NS_05 [4]. 
Proposal 3: If necessary, use modified MPR behaviour to indicate the new A-MPR requirements for NS_05 PC3.
Furthermore, some optimisation for region C can be done. As shown in Table 1, the difference between PC3 and PC2 for this region is more than 8dB. Ample margin is also observed in our measurement as well as other company’s [2] for PC2 operations in this region. Hence, we propose:
Proposal 4: Reduce the PC2 A-MPR for region C by [5] dB, considering the difference over PC3.
The details of the proposed changes can be found in the companion CR [5].
3	Conclusion
Based on the measurement data from several companies, it’s found that the current NS_05 A-MPR requirements in Region A do not allow sufficient margin for practical APT/ET PA implementations, especially at certain RB allocations with relatively large RB lengths. On the other hand, ample margins are observed for certain RB allocations with short RB lengths, which are more likely to be scheduled for cell edge UEs. Therefore, the following optimization is proposed for NS_05 A-MPR requirements:
Proposal 1: For NS_05 A-MPR, further divide region A into three partitions with refined A-MPR values A1a, A1b and A1c, respectively.
Proposal 2: To allow sufficient margin for practical APT/ET PA implementations, set A1a = A1 + [2] dB from Rel-15 for PC3 and from Rel-17 for PC2. In the meantime, to improve UL coverage, set A1b = A1 - [3] dB if there’s no NBC issue. For A1c, set to the same value as A1.
Proposal 3: If necessary, use modified MPR behaviour to indicate the new A-MPR requirements for NS_05 PC3.
Proposal 4: Reduce the PC2 A-MPR for region C by [5] dB, considering the difference over PC3.
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