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1	Introduction
Several companies have been working under the assumption that PC2 EN-DC A-MPR for intra-band EN-DC would be re-used for Power Class 1.5 (29 dBm) EN-DC. The issue was raised in offline e-mail discussions that at least one company believes that different requirements may be needed for PC 1.5 intra-band EN-DC A-MPR. This document discusses the situation and proposes a way forward. 
2	Discussion
[bookmark: _Hlk20400780][bookmark: _Hlk22239522]From 38.101-3, 6.2B.3.1.2.1 and 6.2B.3.1.2.2:
6.2B.3.1.2.1	A-MPRIM3 for NS_04 to meet -13 dBm / 1MHz for 26dBm UE power
A-MPR in this clause is relative to 26 dBm for a power class 2 Cell Group. The same A-MPR is used relative to 23 dBm for a power class 3 Cell Group.
Observation 1: A-MPR for intra-band EN-DC is defined relative to 26 dBm for a power class 2 cell group, and relative to 23 dBm for a power class 3 cell group. 
Since the PC1.5 EN-DC architecture is for two 26 dBm PAs, that means one LTE power class 2 cell group and one NR power class 2 cell group. Therefore, the intra-band EN-DC A-MPR per cell group for PC 1.5 is already defined in 38.101-3. 
Observation 2: The intra-band EN-DC A-MPR per cell group for PC 1.5 is already defined in 38.101-3.
Rel-15 EN-DC measurements were made with two 26 dBm PAs to see how much back-off relative to 26 dBm is required on each RAT for intra-band PC2 A-MPR.  If X dB of back-off on each PA relative to 26 dBm will allow emissions to be met for PC2 intra-band EN-DC, X dB relative to 26 dBm on each PA will allow PC 1.5 to meet the emissions requirements.  
Observation 3: Power Class 2 intra-band EN-DC A-MPR defined per PA (cell group) will also allow emissions requirements to be met for Power Class 1.5 intra-band EN-DC.
In the current Rel-15 B41/n41 intra-band EN-DC A-MPR definitions in 38.101-3, all IM3 (-13, -25, -30) MPR/A-MPRs are at least 5 dB, so always less than 26 dBm. A PC1.5 UE could transmit higher power than 26 dBm, but the A-MPR allows it to fall back below 26 dBm total when IM3s are problematic.
Observation 4: For allocations where A-MPR is driven by IM3s, the minimum A-MPR is 5 dB, so a PC 1.5 UE taking the maximum allowable A-MPR would be transmitting well below 26 dBm.  
[bookmark: _GoBack]When there are no problematic IMDs, then A-MPRsingle becomes dominant. But since the single A-MPRsingle is based on 26 dBm for each RAT, the single RAT emissions can be met for each of the cell group for PC 1.5.
Observation 5: When IMDs are not problematic, single A-MPRsingle dominates, and emissions can be met with A-MPRsingle for each of the RATs. 
ACLRoverlap could potentially be an issue when total power is greater than 26 dBm. However, since ACLRoverlap is 4 dB for when  Wgap < BWchannel,E-UTRA + BWchannel,NR, the 4 dB of A-MPR ensures that the transmitted power can be below 26 dBm, no existing ACLR overlap provisions provide sufficent A-MPR for when the LTE and NR ACLR regions overlap even for PC 1.5. 
Observation 6: Existing ACLR overlap provisions provide sufficient A-MPR for when the LTE and NR ACLR regions overlap even for PC 1.5. 
PCMAX H keeps the powerclass from being exceeded, not A-MPR. If a UE had 0 dB of A-MPR for each cell group for PC2 A-MPR, instead of being aable to transmit 26 dBm + 26 dBm, a Power Class 2 UE would be limited to 26 dBm or lower by PCMAX_ EN-DC _H
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}
Observation 7: A PC2 intra-band EN-DC UE with 0 dB of A-MPR on each cell group would be imited to 26 dBm or less by PCMAX_ EN-DC _H.   
[bookmark: _Hlk33387279]As can be seen above, Intra-band EN-DC defined for Power Class 2 intra-band EN-DC can be reused for PC 1.5 intra-band EN-DC.  
Proposal 1: Intra-band EN-DC defined for Power Class 2 intra-band EN-DC can be reused for PC 1.5 intra-band EN-DC.  
While it is clear that Rel-15 PC2 intra-band EN-DC A-MPR can be re-used for PC 1.5, there have been proposals for A-MPR improvements from Rel-16, which are in the scope of the 29 dBm WID. For instance, allocation aware A-MPR has already been incorporated into 38.101-3. We have seen many contributions on how it may be possible to lower the amount of A-MPR allowed. Also, Skyworks has shown  how the use of inner allocations based on the aggregated LTE and NR spectrum can reduce A-MPR by redefining inner allocations for contiguous intra-band EN-DC instead of using the single CC inner and outer definitions [1].  
Proposal 2: RAN4 should focus on A-MPR improvements to enable completion of the 29 dBm HPUE Work Item. 
3	Conclusions 
Observation 1: A-MPR for intra-band EN-DC is defined relative to 26 dBm for a power class 2 cell group, and relative to 23 dBm for a power class 3 cell group. 
Observation 2: The intra-band EN-DC A-MPR per cell group for PC 1.5 is already defined in 38.101-3.
Observation 3: Power Class 2 intra-band EN-DC A-MPR defined per PA (cell group) will also allow emissions requirements to be met for Power Class 1.5 intra-band EN-DC.
Observation 4: For allocations where A-MPR is driven by IM3s, the minimum A-MPR is 5 dB, so a PC 1.5 UE taking the maximum allowable A-MPR would be transmitting well below 26 dBm.  
Observation 5: When IMDs are not problematic, single A-MPRsingle dominates, and emissions can be met with A-MPRsingle for each of the RATs. 
Observation 6: Existing ACLR overlap provisions provide sufficient A-MPR for when the LTE and NR ACLR regions overlap even for PC 1.5. 
Observation 7: A PC2 intra-band EN-DC UE with 0 dB of A-MPR on each cell group would be imited to 26 dBm or less by PCMAX_ EN-DC _H.   

Proposal 1: Intra-band EN-DC defined for Power Class 2 intra-band EN-DC can be reused for PC 1.5 intra-band EN-DC.  
Proposal 2: RAN4 should focus on A-MPR improvements to enable completion of the 29 dBm HPUE Work Item. 
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