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1. Introduction
In this document, we study CA AMPR for NR bands n7, n41, and n48.
2. Discussion
2.1. Background
Per WF [1], we analyse AMPR since MPR was completed last meeting. AMPR must be defined else UE cannot emission requirements for the ULCA combinations that were introduced in the last meeting.
2.2. Contiguous Allocation Specification

Leverage single CC table AMPR as much as possible using the CABW = channel BW but with some slight modifications.

· For CA_n41B using CA_NS_04 signalling, re-use NS_04 AMPR. IM3 and regrowth regions are a function of channel BW. For CA_n41C, FFS awaiting measurements for 2PA.
· For CA_n7B using CA_NS_06 signalling, re-use NS_46 AMPR. There are still missing 35M, 45M channel BW AMPR for potential 35M, 45M CABWs.
· For CA_n48B using CA_NS_10 signalling, re-use NS_27 AMPR. There are still missing 25M, 30M, 45M channel BW AMPR for potential 25M, 30, 45M CABWs:

Apply an offset for AMPR for DFT-s-OFDM waveforms and apply no offset AMPR for CP-OFDM waveforms to account for PAPR difference when allocating RBs across the CA gap. So, for DFT-s-OFDM, [1] dB AMPR offset needs to be added for large RB allocations spanning across the gap. The single CC frequency thresholds in the single CC AMPR tables are used to get the AMPR for ∆FRBstart_CA, ∆FRBend_CA, and ∆FLCRB_CA given the contiguous CA RB mapping (RBstart1, LCRB1, RBstart2, LCRB2) and numerology (µ1, µ2). 
The proposal: Leverage single CC AMPR tables for contiguous allocations with the following conditions:
· AMPR_CA = AMPR Single CC + 1dB for DFT-s-OFDM when allocation spans across the gap

· There is an allocation across the gap if both LCRB1, LCRB2 ≠ 0.
· AMPR_CA = AMPR Single CC for CP-OFDM for all allocations 
· ∆FRBstart_CA = .18*(NRB1*2µ1+RBstart2*2µ2) + BWgap if LCRB1 =0 else ∆FRBstartCA = .18*RBstart1*2µ1
· ∆FRBend_CA = .18*RBend1*2µ1 if LCRB2 =0 else ∆FRBend_CA = .18*(NRB1*2µ1+RBendt2*2µ2) + BWgap 

· ∆FLCRB_CA = .18*(LCRB1*2µ1+ LCRB2*2µ2) + BWgap if both LCRB1, LCRB2 ≠ 0 else for LCRB1 = 0 ∆FLCRB_CA = .18*LCRB1*2µ1 and for LCRB2 = 0 ∆FLCRB_CA = .18*LCRB2*2µ2
· BWgap can be calculated from the channel spacing and the full RB allocation in the 2 CCs.
2.3. Non-contiguous Allocation Specification
Re-use LTE specification format with but use allocation size rather than allocation ratio. To cover all BW combinations, we can derive the requirement based on allocation size, B, in MHz.
2.3.1. Single TX or 1PA simulation results for BW class B.
CA_NS__04 for CA_n41B/CA_n41C:
1 PA simulations showing combined results for (10+10, 20+20, 10+40, 50+50) BCS vs allocation size, B (MHz), for Edge scenario where IM3 and IM5 falls in -25dBm/MHz region are shown in Figure 2.3.1-1. 
Figure 2.3.1-1: 1PA BW class B AMPR for NS_04 (IM3/IM5 in -25dbm/MHz region)
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For CA condigurations away from the RF band edge, AMPR is covered by outer2 MPR since IM3 falls in -13dBm/MHz region and IM5 falls in -25dBm/MHz region as indicated in the WF [1]. 
For CA_n41C, we could rely on the A-MPR for intra-band ENDC sub-clause 6.2B.3.1.2.2 where potentially 2PA is required  to meet the back-off for -25dBm/MHz region. Adjust AMPR to account for PC3 only.
Proposal for CA_NS_04 non-contiguous allocations

· AMPRIM3_-25dBm/MHz = [13]dB for both BW class B and C, for allocation size, B < 2MHz

· AMPRIM5_-25dBm/MHz < Outer2 MPR
Square bracket is there pending some measurement verification.
CA_NS_06 for CA_n7B:
1 PA simulations showing combined results for (10+10, 20+20, 10+40) BCS vs allocation size, B, for Edge scenario: IM3 products fall in the -40dBm/MHz region.
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Proposal for CA_NS_06 non-contiguous allocations

· AMPRIM3_-40dBm/MHz = 21dB for BW class B, for allocation size, B < 5MHz

· AMPRIM5_-40dBm/MHz = 12.5dB for BW class B, for allocation size, B < 2MHz

CA_NS_10 for CA_n48B:
1 PA simulations showing combined results for (20+20) BCS vs allocation size, B, for Edge scenario and Edge + Offset scenario (for 20+20 and 10+10), where offset = BWCA – 10MHz applied from the low or high RF band edge. For the edge scenario, IM3 can fall in both the -25dBm/MHz and -40dBm/MHz region. For the offset sceanrio, IM5 falls in the -40dBm/MHz region.
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1 PA simulations showing combined results for (10+10) BCS vs allocation size, B, for Edge scenario:
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Proposal for CA_NS_10 non-contiguous allocations

· AMPRIM3_-40dBm/MHz = 21dB for BW class B, for allocation size, B < 5MHz

· AMPRIM5_-40dBm/MHz = 12.5dB for BW class B, for allocation size, B < 2MHz

3. Conclusion

Proposal 1: Use CA AMPR for contiguous allocations for BW Class B as shown in section 2.2.

Leverage single CC AMPR tables for contiguous allocations with the following conditions:

· AMPR_CA = AMPR Single CC + 1dB for DFT-s-OFDM when allocation spans across the gap

· There is an allocation across the gap if both LCRB1, LCRB2 ≠ 0.
· AMPR_CA = AMPR Single CC for CP-OFDM for all allocations 
· ∆FRBstart_CA = .18*(NRB1*2µ1+RBstart2*2µ2) + BWgap if LCRB1 =0 else ∆FRBstartCA = .18*RBstart1*2µ1
· ∆FRBend_CA = .18*RBend1*2µ1 if LCRB2 =0 else ∆FRBend_CA = .18*(NRB1*2µ1+RBendt2*2µ2) + BWgap 

· ∆FLCRB_CA = .18*(LCRB1*2µ1+ LCRB2*2µ2) + BWgap if both LCRB1, LCRB2 ≠ 0 else for LCRB1 = 0 ∆FLCRB_CA = .18*LCRB1*2µ1 and for LCRB2 = 0 ∆FLCRB_CA = .18*LCRB2*2µ2
· BWgap can be calculated from the channel spacing and the full RB allocation in the 2 CCs.
Proposal 2: Use CA AMPR for non-contiguous allocations as shown in section 2.3.
CA_NS_04 non-contiguous allocations

· AMPRIM3_-25dBm/MHz = [13]dB for BW class B and C, for allocation size, B < 2MHz

· AMPRIM5_-25dBm/MHz < Outer2 MPR
CA_NS_06 non-contiguous allocations

· AMPRIM3_-40dBm/MHz = 21dB for BW class B, for allocation size, B < 5MHz

· AMPRIM5_-40dBm/MHz = 12.5dB for BW class B, for allocation size, B < 2MHz

CA_NS_10 non-contiguous allocations

· AMPRIM3_-40dBm/MHz = 21dB for BW class B, for allocation size, B < 5MHz

· AMPRIM5_-40dBm/MHz = 12.5dB for BW class B, for allocation size, B < 2MHz
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